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Preparation of Short DNA’s for a Test of Electrolyte Friction Theory
Theresa Aliwarga, Senior, Biochemistry
Mentor: J. Michael Schurr, Chemistry
In addition to ordinary Stokes friction, a charged Brownian particle in an ionic solution also experiences
electrolyte friction due to its interaction with its surrounding ionic atmosphere. Evidence for electrolyte
friction comes from experimental studies of Lin et al. [1] on flexible polyions and Gorti et al. [2] on
spherical polyions. With a suitably adjusted polyion charge, the latter data are fitted well by an analytical
model (Schurr et al. [3]), in which it is assumed that the motions of the small ions surrounding a macroion
are uncorrelated with the solvent motions. Allison has developed a more complete numerical model using
boundary element methods, and has applied that to predict both the electrolyte friction and the
electroviscous effect of solutions of short rigid DNAs with no adjustment of the charge [4]. In order to test
this model and gain more insight into this phenomenon, I am preparing samples of a 20 bp DNA of
exceptionally high purity for study by dynamic light scattering (DLS). DLS provides accurate diffusion
coefficients, and friction factors, of dilute macromolecules by measuring and analyzing the fluctuations in
scattered light intensity, which are due to interference fluctuations in the sample. I am currently completing
the preparation and purification of the DNA samples. This process involves solid-phase synthesis of the
single strand DNA using a synthesizer, purification by ion-coupled reverse-phase high pressure liquid
chromatography, analysis of sequences on both denaturing and non-denaturing gels, annealing of singlestranded DNA to form duplex DNA, purification of the duplex DNA on a hydroxyapatite column, and
dialysis into the experimental buffer. I am also reviewing background literature and preparing to use the
DLS system in the laboratory of J. Michael Schurr.
Building Communities of Planning Practice in the GreenHeart
Heather Anderson, Senior, Urban Ecology, Urban Design and Planning
Mentor: Dennis Ryan, Urban Design and Planning, Community and Urban Planning
The people living in Snohomish, Skagit, Whatcom, and Island Counties and in rural southern BC are
starting to think about what they want their region to look like for the next 50-100 years. While there have
been many individual and issue-specific actions and initiatives with a long-term view in and of this region,
in many cases they have been unaware of each other and therefore unable to make use of the synergy that
arises out of diverse interests and resources focused on a unified identity and purpose. The GreenHeart
Initiative is an avenue for connecting these separate pieces involved in defining this place and the future of

the cross-boundary region edged by Seattle Metro to the south, Vancouver, BC Metro to the north and the
Puget Sound and Cascade Range to the west and east. The University of Washington has the potential
capacity to assist in this planning process. Faculty and students have expertise and energy. Students often
want applied learning. My intent is to identify and connect resources (people, programs, models, and
infrastructure) within the University and the GreenHeart region that will channel the potential of both. To
date we have identified and begun building relationships with individuals on campus, within teaching and
administrative arenas, as well as with individuals within Western Washington University, University of
British Columbia, and the communities in question. We have identified several successful models for this
type of community-based planning, both internationally and in the U.S. Additionally, within programs that
direct higher learning policies, (e.g. AAHE and NSF’s IGERT), we find an increasing emphasis on multidisciplinary, applied learning. The most immediate goal for this project is to coordinate a regional
conference incorporating the identified resources to initiate a wider, more cohesive discussion on the
potentials of this region.
Attrition from the Teaching Profession: The Staying Power of Graduates of the College of Education
Teacher Education Program
Tracy Andersen, Senior, Psychology
Zesbaugh Scholar
Hillary Cummings, Senior, Physics/Astronomy
Zesbaugh Scholar
Troy Edwards, Senior, Communications/Mathematics
Zesbaugh Scholar
Dennis Kehl-Fie, Senior, Mathematics/Computer Engineering
Zesbaugh Scholar
Cable Smith, Junior, English
Mentor: Eugene Edgar, College of Education
Mentor: Susan Nolen, College of Education
National data indicate that a large number of teachers leave the teaching profession in the first five years of
their career. This attrition poses a serious threat to the national goal of providing competent teachers for all
children. The College of Education (COE) at the University of Washington prepares approximately 120
new teachers per year (elementary and secondary teachers). The purpose of this study was to determine the
attrition rate of UW COE graduates. The specific questions of this study were: What do graduates of the
COE Teacher Education Program do after graduation? How many never enter teaching? How many
become teachers? Where do they teach? What do they teach? How many leave teaching? Why do they
leave? What do they do when they leave? Why do those who have remained teaching do so? What could
the COE do to improve the staying power of UW grads? The participants in this study were all the Teacher
Education Graduates between the years of 1996 and 2002 (seven cohorts). Graduates were then
interviewed by telephone or e-mail. The data were then analyzed by those who never entered the teaching
profession, those that became teachers and have remained teaching, and those who taught and then left
teaching.
Analysis of User Needs and Values from World Trade Center Designs from Ordinary People
David Allen, Junior, Informatics
Dustin Hamilton, Senior, Informatics
Jeanine Kanov, Senior, Informatics
Mentor: David Hendry, Information School
In the summer of 2002, CNN.com asked readers to submit design proposals for the World Trade Center site
[1]. The objective of this project was to uncover the common issues and values expressed through these
proposals. Twenty-four of the over 3,000 proposals sent to CNN were analyzed using techniques such as
brainstorming and affinity diagramming to extract and organize the values within each proposal. We
identified the social issues of most concern to the audience and presented them in a website. This approach
can be used to represent the values of a relatively large segment of users to guide decision-makers’ choices
on which proposal best represents the issues that are important to the audience. From this analysis, we
derived these claims:

• The new site and/or structure should be unique.
• There should be a structure for functional use with a separate memorial area.
• The site should allow visitors a means of remembering the tragedy of 9/11.
• It should stand as a center of American pride but also embrace world unity.
• Symbolism in the structure should be obvious and reflect depth for those who visit.
• An outdoor park should be included in the site.
• The idea of active remembrance rather than passive memorializing.
This project shows how simple methods can be used to understand a complex body of design materials.
Compiling a summary of user needs and wants is an important step in designing systems that reflect the
values of a larger audience. We show how a large, diverse audience can have a voice in design.
For more information, see http://students.washington.edu/allen82/wtcmain.html
[1] CNN.com (2003). World Trade Center: Your Proposals. Retrieved 1 March 2003 from
http://www.cnn.com/SPECIALS/2002/wtc.ideas/.
Immunocytochemical Determination of Hormone Complement in a Newly Identified Crustacean
Neuroendocrine Organ
Lilliam V. Ambroggio, Senior, Cell and Molecular Biology
Mentor: Andrew E. Christie, Biology
Cancer productus, a novel neuroendocrine organ in the Pacific red rock crab was recently identified. This
structure, the anterior cardiac plexus (ACP), is contained within the stomatogastric nervous system (STNS),
an extension of the central nervous system that controls the rhythmic movement of food through the
foregut. The crustacean STNS is a model system for studying neural circuit modulation. The anatomical
structure of the ACP has been characterized, but its physiological role(s) is currently unknown. As a first
step toward understanding the function of the ACP, immunocytochemistry, a technique, which looks at
gene product in situ, is used in accordance with confocal microscopy, to identify the hormones present in
this structure. Substances assayed for include small molecule transmitters, biogenic amines, peptides and
diffusible gases. At present three peptides have been identified in the ACP. These peptides are
FLRFamide, pigment dispersing hormone and red pigment concentrating hormone. Each of these peptides
is a well-documented crustacean hormone with diverse physiological functions. Assays for additional
hormones will occur. Once the survey is complete, the physiological actions of the hormones present in the
ACP will be assessed on potential target tissues, including the neural circuits of the STNS, the muscles of
the foregut, the heart and the hindgut.
Crystal Replication and Mineral Origin of Life
Serine Avagyan, Senior, Biochemistry
Mentor: Bart Kahr, Chemistry
Mentor: Miki Kurimoto, Chemistry
In his widely cited book, Genetic Takeover and the Mineral Origin of Life (1982), Cairns-Smith proposed
that disordered crystals in the form of naturally occurring clays were the first genes -- material-information
storing and transferring units. However, there has been no experimental evidence in support of his
hypothesis. How can crystals hold and transfer information, and what would that information be? The
crystals of potassium hydrogen phthalate (KAP) were utilized to investigate whether crystals have the
ability to replicate and transfer information. The “information” units in KAP is the spatial disposition of
three-dimensional growth spirals in the crystal that form shallow hill or hillocks. We found that hillocks
labeled with fluorescent dye molecules during growth only recognize a subset of the vicinal growing faces.
Our first approach was to investigate whether the hillocks could be replicated from the original crystal to its
“daughter” crystals using our new method of imaging crystal growth structures. The daughter crystals were
generated by cleaving a KAP crystal into thin slices, which were then used as seeds to grow crystals on top
of their surfaces in a dye solution. The resulting crystal would be a daughter crystal, and only those hillocks
that were present on the surface of the cleaved slice would be fluorescent in these crystals. Most of the
daughter crystals had the major hillock from the parent, but they also possessed other nonspecific hillocks
on their surfaces. Our efforts are currently directed to explain and characterize the formation of these new

hillocks. We hope these experiments will be a beginning of a new era of investigations of whether crystals
could be the first genes of prebiotic cells.
An Expectation-Maximization Algorithm for Competitive Learning with Dynamic Feature Detectors
Chris Baker, Senior, Computer Science and Engineering
Mentor: Rajesh Rao, Computer Science and Engineering
Competitive learning is a biologically inspired machine learning framework in which feature detectors
“compete” to partition the input space. Individual feature detectors “win” the competition involving
individual inputs by doing the best job detecting the dominant features in that input. Winning feature
detectors are then tuned to recognize their preferred patterns even better. The result of this learning
procedure is the unsupervised identification of features in data. We define dynamic feature detectors as the
individual competitive units that take temporal patterns as input and output the degree to which their
preferred features are present in data member. Dynamic feature detectors recognize spatio-temporal
patterns by maintaining a memory over previous inputs in order to recognize temporal patterns. We present
an algorithm that combines the ability of dynamic maps to recognize temporal patterns with the ability of
competitive maps to self-organize. The synthesis of these learning methods can be used to distinguish
between differing temporal patterns in an unsupervised manner. We cast the learning of spatio-temporal
feature partitions in data in a probabilistic framework that is robust to noise and real world applications. We
develop an expectation-maximization approach to maximize the likelihood of the model parameters given
the data that is guaranteed to converge to a local maxima.
“What’s in a Name?”: A Comparison Study of Sex Typed Responses to Occupational Labels and
Their Descriptions in 6-year-olds and 13-14 year-olds
Heather Baldwin, Senior, Psychology
Mary Gates Scholar
Mentor: Sybil Carrere, Family and Child Nursing
Mentor: Marianne Taylor, Family and Child Nursing
Children’s attitudes about who should be in different occupations have not been clearly examined. Rather
than determine if the child believes that only men, only women, or both should be doing certain work, past
research asks the child to determine their attitudes by giving them occupational labels, which actually may
steer the child to answer more stereotypically and state what they already see for the occupation. My
research will compare answers from the COAT-AM, which asks, for example, “who should be a dentist?”
and a new measure I have created called the Occupational Description questionnaire (OD), which asks the
child, for example, “who should work in an office and clean and fix people’s teeth?” I believe that in sex
typed answers for questions with an occupational label; 6-year-olds will be more rigid in their answers
overall, regardless of the type of job, than the 13-14-year-olds. For questions with an occupational label,
participants will respond with either “only men” or “only women” more often than for questions without an
occupational label, where participants will be more likely to answer “both men and women”. However,
given the rigidity in younger children’s thinking, the OD may have more of an impact on flexibility for
these children as opposed to the older children. I am using an interview setup where 6-year-olds will be
able to answer each of 25 questions by taking a marble and placing it in a box that has either a picture of
“only men”, “only women”, or “both men and women” as a representation of their answer. The 13-14year-olds will answer the same 25 questions by filling out the questionnaire. I hope to find that children are
less apt to make gender distinctions about occupations when they are presented with the actual job
description rather than the job label.
Academic and Social Lives of Recent Latino Immigrants at a Newcomer Center in the Puget Sound
Jacqueline Banuelos, Senior, Business
Zesbaugh Scholar
Mentor: Tom Stritikus, Education

The purpose of this research is to explore the differences and similarities in the lives of recently immigrated
Latino students who attend a newcomer center in the Puget Sound area. The study seeks to look into the
students’ prior school experience, U.S. school experience, expectations toward the future, and identity. The
study utilized qualitative research methods, including interviewing and observing twenty Latino students as
they interacted with staff and their peers. Initial findings show that there is a considerable difference
between Latino students school in their school experience in their native country and that at a newcomer
center. The largest difference is in teacher expectations. The expectation at the newcomer center is
focused on the process, rather than the final product. Whereas in their native country, the expectations are
focused the final answer is correct and there is little concern with the process. This difference causes the
students some confusion.
Nietzsche as Icon: Visual Representations of Nietzsche in Germany, 1895-1922
Nicolaas Barr, Senior, Comparative History of Ideas, History
Mary Gates Scholar
Mentor: Patricia Failing, Art History
After the philosopher Friedrich Nietzsche went insane in 1889, German artists began producing sculptures,
drawings, and etchings of his physical body and philosophical themes. This process produced an imagined,
cultural construction that shaped the historical figure as an essentially German mythical prophet, in contrast
to Nietzsche’s radical individualism and anti-German attitudes. Nietzsche could thus serve as an icon for
reform in an age of increasingly perceived German cultural and spiritual decadence. Using technological
advances in the mechanical reproduction of visual images of the late nineteenth century, these
representations were reproduced widely in a burgeoning diversity of magazines, journals, and postcards,
giving his visual image a powerful ‘aura.’ This aura was utilized by the different groups displaying
Nietzsche’s image as a form of cultural endorsement, often for conflicting ideologies, such as socialism and
neo-pagan German nationalism. The ability to display a visual image made it easier for these groups to
appropriate Nietzsche’s philosophy into their ideologies while appearing to promote an objective account
of his ideas.
Functional Redundancy in the Arabadopsis ERECTA-like Kinase Signalling Pathway
Chris Berthiaume, Senior, Biology
Mentor: Keiko U. Torii, Botany
Higher plants possess a large number of putative receptor kinases (RLK) that display structural similarity to
animal growth factor receptor kinases. However, the exact roles of RLKs in plant development remain
largely unknown, with a few exceptions. The Arabidopsis ERECTA gene encodes a RLK with an
extracellular leucine-rich repeat domain. Analyses of loss-of-function ERECTA mutants suggest that
ERECTA regulates cell proliferation during organ growth. At the moment, the intricacies of the ERECTA
signaling pathway are not very well understood. Also present in the Arabidopsis genome are two ERECTAlike genes (ERL1 and ERL2) bearing a high degree of sequence similarity to ERECTA. We have isolated
T-DNA insertion knockout alleles for both ERECTA-like genes (erl1-2 and erl2-1), and have characterized
their respective loss-of-function phenotypes. Single and double knockout mutants of the ERL genes
produce no noticeable phenotype. However, within an ERECTA loss-of-function mutant background (er105), single knockout mutants for both ERL1 and ERL2 produce morphological changes to the siliques,
pedicels, and inflorescence architecture, which can generally be described as an enhancement of the er-105
phenotype. Such evidence indicates ERL1 and ERL2 play a similar role in plant development to the
ERECTA gene. It is possible that they sense a common ligand, and highly probable that they share
redundant overlapping signaling pathways.
Syntactic Characteristics of Mother’s Speech to Infants and Children 6-18 months of age
Heidi Bigelow, Speech and Hearing Sciences, Senior
Mary Gates Scholar
Mentor: Carol Stoel-Gammon, Speech and Hearing Sciences

Research to date has revealed that infant-directed speech differs from adult-directed speech in many
dimensions, is preferred by the infant, and is relatively stable across languages. One of the most salient
characteristics of “motherese” is its musical prosodic quality that elicits a response in prelinguistic infants;
distinct acoustic characteristics of motherese include slower tempo, higher pitch, wider pitch range, shorter
utterances and longer pauses than adult-directed speech. To date, relatively little attention has been given to
the syntactic and lexical features of motherese as spoken to infants in the prelinguistic period (under 12
months). Previous research of these features has focused on the mothers of children 1 to 3 years of age,
i.e., after children have begun to talk. In this research project, the syntax and vocabulary (lexicon) of
mother’s speech to infants and children aged 6 to 18 months will be examined. A major goal is to identify
changes, if any, that occur when a baby begins to talk. The computer analysis program CHILDES will be
used to calculate the mean sentence length and complexity of infant-directed speech obtained from 20
mother-child dyads. The mothers of two girls and two boys will be analyzed for each child age (6, 9, 12,
15 and 18 months). Findings of the computer analyses will be examined to determine changes in input with
age and to determine which characteristics of ‘motherese’ appear to be most closely linked to language
acquisition in young children.
The Benefits of Sign Language for Children with Down Syndrome
Bridget Boling, Senior, Linguistics
Zesbaugh Scholar
Mentor: Susan Sandall, Special Education
The purpose of this project was to examine research literature to determine the benefits of teaching sign
language to young children with Down Syndrome. Communication is such an important part of childhood.
When a child has a difficult time conveying information with their native language, everyday situations
can become frustrating and unproductive. If a child has Down Syndrome spoken language may be difficult
to produce at first and they may need to be exposed to a signed language. This difficulty in spoken
languages arises because of two problems: visibility and fine-motor skills. The sounds /m/, /b/, /p/, /f/, /v/,
and /w/ are the only consonants clearly seen on the mouth in English. The other sounds are made in the
oral cavity (the mouth) and are nearly impossible to see. Because of the complexity of modeling spoken
language (e.g. modeling the /k/ or /g/ sounds which are made in the throat and cannot be seen) children
with language delays will have a more successful time with a visual language. Not only do signs provide
visual words that are easily modeled and copied, they also use fewer fine-motor skills. The sounds of
spoken language require a detailed use of the tongue. The sounds /t/, /d/, and other sounds made behind
the teeth are usually made with the tongue tip. Children in general do not have a defined tongue tip and
usually end up using the blade of their tongue, the broad part at the front of the tongue. When a child has
Down Syndrome their tongue is broader than usual and therefore making sounds behind the teeth becomes
even more difficult. On the other hand while many signs do require fine-motor skills in order to create a
full sign, most meanings can be conveyed without the use of intricate hand shapes (e.g. the sign for "toilet"
is the finger letter "t" shaken back and forth while many children shake just their fist not the letter "t").
Geography, Demography, Trade, and Economic Growth
Irene Botosaru, Senior, Economics
Mentor: Richard Startz, Economics
The relevance of geography to economic development has seen a renaissance in the mid 20th century when
the divergence between developed and developing countries continued to increase, despite the fact that all
mathematical models were suggestive of conditional convergence. Nowadays, it is a well-known fact that
landlocked countries are at a great economic disadvantage: hindered trade because of high transportation
costs. It is also known that tropical and subtropical landlocked countries have even more strikes against
them: hindered trade, low agricultural productivity, bad health, low labor productivity, and few or none
comparative advantages in manufacturing. This paper attempts to analyze the effects of some geographical
and demographical aspects on trade and economic growth through pooled time, cross section regression on
data from 1960 to 2000 for thirty-six developing African, European, Asian, and Latin American countries.
The regressed models show that tropical and subtropical landlocked countries should export more
manufacturing goods rather than agricultural raw materials, since the former increase GDP per capita by
0.17% more than the latter. The results also accentuate the idea that landlocked countries would profit from

improved political relations with their transshipping partners, from improved information and physical
infrastructure, as well as from increased population density in urban areas and in areas close to the border
with transshipping countries. The results of the regressions imply that some of the ways through which
landlocked countries could improve their economic situation are: coordination of plans with transshipping
partners regarding the development of infrastructure; development of the information infrastructure; set up
of export processing zones; decrease in tariffs on raw materials and capital goods imported for export
production; an increase in manufacturing goods, as well as an increase of the service sector; and an increase
in agro-productivity research.
Seasonal Cycling In Closed Ecological Systems
Tyler Bourret, Junior, Zoology
Mentor: Frieda Taub, Aquatic and Fisheries Sciences
Lakes are often subject to dramatic seasonal cycling of temperature and light regimes, and the organisms
that live in them have adapted to this disturbance. Phytoplankton and zooplankton populations fluctuate
throughout the year, mostly due to changing physical conditions. In this experiment simple, two trophic
level ecological systems were inoculated with the zooplankton Daphnia magna and five species of algae,
including one species of cyanobacteria. Half of these were cycled through incubators of varying
photoperiod and temperature to simulate natural seasonal cycling. The other half were kept at constant
temperature and photoperiod. Algal diversity and the number of Daphnia present in each flask were
measured. As predicted, different species of algae increased in abundance under different temperatures.
Systems with intermediate disturbance, either closure with no cycling or cycled open systems had the most
diverse populations of algae. Zooplankton abundance was oxygen limited. The understanding and
manipulation of natural seasonal changes in plankton populations has many possibilities for closed
ecological modeling.
LPS Stimulation of Monocytes Causes Decreased Long Term Adhesion and Increased Cytokine
Production
Spencer Bowen, Senior, Bioengineering
Mentor: Iris Garcia, Surgery
Monocytes are important intermediary cells in the immune system that, upon activation, are responsible for
multiple important processes. The primary process is the cell’s secretion of diverse signaling molecules,
known as cytokines. The secretion of these cytokines, primed for by the adhesion of the monocytes to
structural proteins, termed extra cellular matrix (ECM) scaffolds, has been found to be one factor that
initiates and regulates everything from immune response control to tissue maintenance. Furthermore,
exposing the cells to a bacterial antigen, lipopolysaccharide (LPS), has been shown to greatly upregulate
their cytokine production. The purpose of this study was to determine how cell adhesion and cytokine
production varied with both the ECM protein presented and LPS stimulation. The degree of cell adhesion
was quantified for a monocytic cell line, THP-1, exposed for 48 hrs to coated surfaces of collagen I (CL-I),
collagen IV (CL-IV), fibronectin (FN), laminin (LM), and vitronectin (VN), while, or while not, stimulated
with 100 ng/mL of LPS for 24 hrs. Also, tumor necrosis factor (TNF-α), and interleukens 1B, 8, and 10,
were assayed for the THP-1 cells under these same conditions. It was found that long term cellular
adhesion decreased and interleuken secretion increased significantly with exposure to LPS. Because
monocytes are often the first cells to encounter implanted materials, further investigation into this subject
may set the path for devices with increased biological integration.
Dopamine Deficient Mice Display Preference for both Sucrose and Saccharin over Water
Mustafa Bseikri, Senior, Neurobiology
Mentor: Claire Cannon, Biochemistry
Food, sex and drugs of abuse are associated with release of the neurotransmitter dopamine (DA) in the
brain, and DA is thought to play a critical role in the processes of reward. Dopamine-deficient (DD) mice
are incapable of producing dopamine (DA) due to their lack of tyrosine hydroxylase (TH), and exhibit
profoundly decreased feeding and locomotion. In the present study, mice were injected with amphetamine
prior to testing, which causes dopaminergic neurons to release any remaining dopamine stores. The mice

were then tested in “lickometer” cages that are connected to a computer to record the number of licks made
by each mouse during an overnight test. Despite diminished consumption as compared to wildtype
controls, the DD mice had a significant preference for sucrose. That DD mice were able to express
preference indicates that some aspects of reward are intact in the absence of DA. Preference for sucrose
may be the result of the caloric value of sucrose or an innate preference for sweet taste. Thus we also
tested mice using the non-caloric sweetener saccharin. DD mice also express a preference for saccharin,
suggesting that sweet taste alone is sufficient to increase consumption over water. However, DD mice had
a stronger response to sucrose than saccharin, as the total intake of sucrose was significantly greater.
Therefore, dopamine does not appear to be necessary for some aspects of reward.
Genetic Diversity, and Nitrogen Utilization of Synechococcus from the Sargasso Sea
Jeannie Bush, Senior, Biology
Mentor: Gabrielle Rocap, Oceanography
Marine unicellular cyanobacteria of the Synechococcus group occupy an important position at the base of
the marine food web: they are abundant in the world's oceans and as a result are major primary producers
on a global scale. In the open ocean where Synechococcus is abundant, nitrogen is a limiting nutrient and
changes with depth, so it is hypothesized that genetic diversity and nitrogen utilization will vary with depth.
The aim of this study is to explore the diversity of Synechococcus in terms of genetics and physiology,
focusing on depth distribution and nitrogen utilization. While most of the previous isolates of
Synechococcus can grow on nitrate, ammonium and nitrite, it is hypothesized that some might be able to
grow on only one or two of these three nitrogen sources. Samples of bacteria were taken from 5 m, 70 m,
and 170 m depths from the Sargasso Sea and plated on nitrate, nitrite, or ammonium. Clonal isolates were
obtained by pour plating. Isolates were then transferred from plates into liquid media. Genomic DNA was
extracted and the16S-23S rDNA Intertranscribed Spacer (ITS) region was sequenced to determine
relatedness to other Synechococcus strains. Ten new isolates were sequenced from 170 m and all of them
were identical to each other and to all previously isolated strains found at 170 m. One strain that was from
170 m and isolated on ammonium was selected for research. It was hypothesized it can only grow on
ammonium. This strain was tested for growth on nitrate, nitrite, and ammonium. Growth was monitored
using fluorescence and cell counts. Our preliminary findings are that this culture can grow on ammonium
and nitrite.
Project LoCo: User-Driven Design and Development of a Tag-Based Context Aware Computing
System
Eithon Cadag, Senior, Informatics and Information Systems
Leonard Lim, Senior, Informatics and Information Systems
Jon Nakashima, Senior, Informatics and Information Systems, Biochemistry
Mentor: Harry Bruce, Informatics and Information Systems
Context aware computing is essentially making the environment one with the computing process, by
“digitizing” situational information. This can include the use of sensory input by machines to retrieve the
user’s current location, their previous locations or even the importance of a particular day or time. Using
this information, a machine can interact with a user within a context-rich framework, taking into account all
these variables to make the user’s experience more informative and helpful. Most previous research in this
field has focused on the technology to make these systems faster, more mobile, scalable, and efficient, but
relatively little research has been done to identify the information that people use when they interact with
the system. This project hopes to explore whether or not types of information these systems are most
accustomed to containing are actually important and relevant to users of the systems. To accomplish this,
we will conduct several user studies before designing the system in order to learn more about people’s
information-seeking and retrieval processes in their daily environment. From this information, we plan on
developing the features and capabilities for a barcode tag-based context aware system on a Compaq iPaq &
Symbol SPS3000 hardware platform. Users would be able to retrieve information and invoke services
relevant to their current condition. Evaluation of the system is also important, and further user studies will
be utilized to evaluate the system based on its utility, functionality, usability, and relevance. From this,
conclusions will be drawn about the possible future uses of a context aware system, and possible guidelines
that can aid in making the information and services provided more beneficial to the people who use them.

D-Notes for the Tablet PC
Alan Chan, Senior, Informatics
Alexander Lai, Senior, Informatics
Mentor: David McDonald, Informatics
Mentor: Kari Holalnd, Informatics
Our group has observed through classroom experience the practices students use in taking notes for longer
reading assignments that have been printed out on paper. Students often highlight text within a reading,
create notes directly in the margins of their printed readings, or even create separate note sheets in which to
take notes upon. During classroom discussions it appears that the ability for students to recollect their notes
differs drastically depending on the student’s note taking method. This capstone project will pursue the
design of an application for the Tablet PC to assist note takers in their ability to filter, annotate, summarize,
and share notes. Our group hopes the Tablet PC application will improve note taking efficiency as well as
user’s ability to learn the written material. Our group plans to conduct a needs assessment of college
students at the University of Washington by creating personas, scenarios, and a task analysis of students’
note taking behavior. Design will focus on the development of a user interface that will illustrate the
functionality of the application. We will proceed through a prototyping process, creating multiple
prototypes with users, while performing usability tests of these prototypes. Through these usability tests,
we hope to prove our application will positively impact note takers.
Simulation and Spectroschopic Studies on Singlet Oxygen and Its Interaction with Platinum
Porphyrins
Alvin Chang, Senior, Chemistry
Mentor: Gamal Khalil, Chemistry
Platinum meso-Tetra (pentafluorophenyl) Porphine (PtTFPP) phosphoresces under UV light, and the
activity of its phosphoresce can be quenched at the presence of oxygen in a bimolecular quenching
mechanism. This quenching mechanism involves the collision between ground state oxygen and excited
platinum porphyrin, which results in excited singlet oxygen and ground state platinum porphyrin. In the
past, phosphorescence of platinum porphyrin was used to calculate amount of oxygen presence indirectly.
The goal of this research, on the other hand, is to measure the amount of oxygen directly by measuring the
phosphorescence of singlet oxygen to ground state oxygen using a more sensitive infrared senser. Since
each singlet oxygen results from an excited platinum porphyrin, theoretically, the sum of platinum
porphyrin phosphorescence and singlet oxygen phosphorescence should be the same at different oxygen
levels. Before actual experiments were carried out, simulation of singlet oxygen phosphorescence was
carried out to gain an understanding of the possible observable phosphorescence yield.
The Social and Academic Experiences of 4th and 5th Graders through Writing
Amy Chang, Senior, English
Zesbaugh Scholar
Mentor: Elham Kazemi, Education
This research, accomplished through the University of Washington’s College of Education, involved
analyzing the writing journals of a class of fourth and fifth grade students. The poster presentation will
detail comparative analysis of four particular entries that revealed aspects of students’ varying social and
academic experiences in school. Upon reading and analyzing the student journals, the analysis showed that
writing journals describe aspects about each student’s life experiences, yet writing can either further or
limit the creative expression possible for every student. Across the journals, similarities and themes arose
as students found their own unique way to express themselves. These journals provide an initial window
into what fourth and fifth grade students value, how students see themselves in the world, and how social
and academic interests greatly influences writing. Writing serves as a tool to measure individual
expressiveness and language fluency while also allowing students to assert their own creativity and
individual perspective into the experiences surrounding their growth and learning.

Schema Matching via Machine Learning on Past Experience
Kuang Chen, Senior, Computer Science
Mary Gates Scholar
Mentor: Alon Halevy, Computer Science and Engineering
Sharing data between multiple sources and applications is a persistent problem in data management. There
are many approaches, but all are bottlenecked by the problem of semantic heterogeneity - that is, the fact
that data domains were designed independently, and with different schemas. Thus, to achieve
interoperation, we must obtain semantic mappings - a set of expressions that specify how the data in one
database corresponds to the data in another database. The first task in the process is schema matching finding a set of correspondences that can be used to specify mappings from one data source to another. Our
system is a novel method for semi-automatically matching two schemas. The key idea is to use previous
matching experience to boost the effectiveness of the artificial intelligence techniques. We do so by
constructing a Mapping Knowledge Base (MKB), a corpus that captures the knowledge of previous
mappings. The MKB is essentially a body of significant statistics for a set of classifiers (machine learning
algorithms), which are designed to predict similarity between schema elements. The set of classifiers
learned by the MKB each look at different characteristics of schemas. The data-type classifier is a novel
approach that looks at patterns in the data values of the two domains being matched. Using a statistical
method called Naïve Bayes Classification, this module attempts to predict similarity between schema
elements by finding patterns in the data values. The MKB trains this and other classifiers on previous
mappings, and accrues a body of such learned models. When the time comes to match more schemas, we
demonstrate experimentally that exploiting the MKB significantly improves the accuracy of a matching
system.
Identification and Characterization of Novel Arabidopsis Mutants that Modifies erecta Mutant
Phenotype
Ying-Hui Chen, Junior, Biochemistry
Mentor: K.Torii, Biology
The Arabidopsis erecta gene regulates organ development and cell proliferation. Mutation in the erecta
gene often leads to a decrease in plant height, compactness of inflorescence, and shortening of pedicels. In
this experiment, a large-scale genetic screen was conducted using an intermediate allele er-103, which
replaces amino acid methionine at 282 to isoleucine, to find plants with either a suppressed or enhanced
phenotype. Such plants possibly carry mutations either in the erecta gene or in another gene encoding
other regulatory factors along the same pathway. Seeds collected from er-103 plants were mutagenized
with 0.2%, 0.3%, and 0.4% ethyl methansulfonate and were sown five by five onto 3.5-inch pots. More
than 50,000 plants were screened. The mutagenesis was successful in that virtually every plant had a
different mutation. Genomic DNA was extracted from plants with a suppressor or enhancer phenotype. A
small region of the erecta locus from such modifiers was amplified and genotyped for the presence of the
er-103 mutation. So far, there have been many partial suppressors and partial enhancers. We have also
found one plant with a complete enhancer phenotype that resembles the null erecta er-105. Sequencing the
erecta gene from this mutant and comparing it with the wildtype erecta gene sequence has shown three
point mutations: A2803T, C3129T, and G3798A. The first point mutation is in an intron region. But the
change of C to T at position 3129 changes the amino acid Q at 171 to a stop codon in exon 7, and leads to
truncation of the erecta protein, so we have concluded that the mutated protein is non-functional.
Comparative Analysis of the Application of Mathematics in Architecture and Secondary Education
Peter Cheng, Junior, Mathematics
Zesbaugh Scholar
Mentor: Reed Stevens, Educational Psychology
Professor Reed Stevens and I have spent the last six months examining how architects and 7th graders
approach and use math to solve problems in their fields. In particular, we are interested in how beneficial
"project based" math teaching would be in schools. By project-based math, we mean teaching math through
group projects, requiring the application of familiar math concepts (such as adding, subtracting, finding

area) as well as others such as estimation, optimization, etc. This type of teaching differs from most
traditional teaching in that it requires the students to use more of their critical thinking skills to set up, as
well as, solve problems rather than simply becoming human calculators. We want to examine the different
mathematical tools that architects use and how relevant they are to students' math schooling. After
collecting sufficient data, we will compare the usage of math by the architects to that of 7th graders, and try
to answer the following questions: What are the differences and similarities between the architects and
students math? What kind of math schooling would best prepare a student for a career such as architecture?
The first five months were spent analyzing videotapes of architects at Noll & Tam Architecture Firm, in
San Francisco, and how they used math and mathematical tools to solve problems in their renovation
project. We found and categorized at least 2 major types of math problems: a) problems that require both
the ability to set up a math problem and to calculate given a real life situation, i.e. how many chairs can we
fit in this 30x40 room?), b) problems that are strictly calculations using high or low level math (i.e. find the
area under a curve, arithmetic). Finally, for the last month I have been examining 7th grade students
working on a math project similar to that of real architects. We are making progress and hope to publish
this
study
as
a
portion
of
Prof.
Steven’s
book
by
next
autumn.
Acoustic Rain Gauge and ARGO Float Integration
Irene Chin, Senior, Electrical Engineering
Mary Gates Scholar
Mentor: Jeff Nystuen, Oceanography, Applied Physics Lab
Observations of the physical processes of the ocean are an essential part of understanding climate and how
it influences human societies. As part of this need, a new generation of ocean instrumentation has been
developed and is being deployed. One major component of this effort has been the development of ARGO
floats. These floats are designed to drift passively at selected depths to provide an ocean current
measurement and then to ascend and descend through a water column providing a vertical profile of ocean
salinity and temperature. Concurrently, Acoustic Rain Gauges (ARG’s) have been developed to monitor
sound-producing geophysical quantities including wind speed and rainfall. As a part of the Float
Technology Development project, an ARG will be integrated into the existing ARGO float structure. The
ARGO float will gain the capability to measure wind speed and rainfall. This added capacity comes with
the cost of a shorter lifetime for the ARGO float (because of increased power consumption), but is
compensated for by its added ability to collect valuable wind and rainfall data. The goal of this component
of the project is to produce the prototype of the integrated ARG-ARGO float, to calibrate it, and then
deploy it in an oceanic environment. Components of this project include physically mounting the ARG
system within the ARGO float, integrating the computer controllers so that the ARG component works as a
sub-component of the ARGO float, and automating the ARG data processing code so that relevant
geophysical quantities are produced and can be transmitted by satellite to the users. Results include: (1)
photographs showing the physical integration of the ARG into the float architecture, (2) a flow diagram of
the sequence of computer controller operations, (3) an analysis of the power cost of the added ARG
component and how this affects the lifetime of the ARGO float, (4) a demonstration of the code to filter the
original ambient sound measurements into average precipitation rate, average wind speed, rainfall
accumulation, and percentage of bad data observed by the ARG, and (5) the compression of the
geophysical data into a data stream that can be permitted for satellite transmission.
Hyper-Spectral Image Compression
Alexander Cho, Senior, Computer Science
Mary Gates Scholar
Mentor: Richard Ladner, Computer Science
Hyper-spectral images are used to study global dynamics and processes occurring on land, in the oceans,
and in the lower atmosphere. They consist of huge amounts of data divided into 224 separate bands. As in
any situation that requires storage and transport of such data, efficient compression techniques are needed.
However, the standard compression techniques do not provide reasonable efficiency in reducing the size of
data. We have explored various techniques that will save bandwidth with acceptable fidelity trade-offs. I
will present one of the techniques that we have researched so far. The major component of this technique
involves predicting one band of the image from another, which increases the efficiency of current

compression algorithms by a noticeable factor. Unlike most situations, these images are compressed in one
location, namely the satellite, and decompressed in another place, the Earth. The prediction ordering must
be synchronized between both places while preserving the efficiency of compression. We used the
minimum spanning tree algorithm for directed graphs to find the optimal ordering in which to compress the
bands. As the result, we are able to achieve the goals set by the NASA earlier than expected.
Indoor GPS
Hermann Chong, Senior, Electrical Engineering
Mentor: Tony Woo, Industrial Engineering
Finding the location of a person calling for help from a cell phone is currently highly inaccurate. The FCC
began a program on October 1, 2001 called Wireless Enhanced 911 (E911). The purpose of the program is
to be able to locate cell phone users within 50 to 100 meters. Simple cell phone tower triangulation is
ineffective when the cell phone caller is indoors, due to the signal reflection. Our research addresses this
problem by using an array of sensors to determine the direction of the signal, and then using the knowledge
of the environment to extrapolate the source of the signal. The source is found by intersecting several rays.
In free space, only three such rays are needed, as there are only three unknowns (X, Y, Z). In the presence
of obstacles, there can be combinatorially many fake (virtual) locations arising from reflection and
refraction. An algorithm for computing the bounce path of the ray has been completed, and a computer
simulation has been constructed for 2D and 3D. My research deals with taking in the data from the sensor
array and computing the delay between any two signals, allowing triangulation. This research would allow
a caller’s location to be determined; it could also locate a sniper amidst obstacles. In essence, the research
provides a way for people and objects to be located in the presence of obstacles.
PKCγ Missense Mutations Discovered to Cause a New Type of Spinocerebellar Ataxia
P.J. Cimino, Senior, Biochemistry
Mary Gates Scholar
Space Grant Scholar
Mentor: Wendy Raskind, Medical Genetics
Spinocerebellar Ataxia (SCA) is an inherited autosomal-dominant neurological disorder characterized by
progressive dysfunction of cerebellar performance, manifested as degeneration in muscular coordination.
There are more than 16 types of SCA with considerable phenotypic overlap, but each is caused by
mutations in different genes. Except for one described SCA, all mutations are caused by abnormal
nucleotide repeat expansions in the respective genes. This laboratory has been studying families and
individuals in which SCA is present, but is not a result of known causes. In one such family, linkage
analysis identified the chromosomal region for a new SCA gene, and subsequently the PRKCG gene was
identified as being responsible for this type of SCA. Point mutations, not expansions, were found in the
region that encodes the regulatory domain of the gene product, PKCγ  in one sporadic and two familial
cases. The three point mutations, in different codons, are all located in the same exon. DNA sequencing and
RFLP analysis were performed on control samples to show that these mutations are not polymorphisms
unrelated to disease. Computer structural modeling showed that two of the three mutations would severely
abrogate regulator-binding capabilities. Although the third mutation did not have a detectable effect on this
part of the protein, it is likely to be disadvantageous because it occurs in a highly conserved residue of the
protein. Future studies include in vitro evaluation of functional changes, in vivo mouse modeling, and
screening additional patient samples to evaluate the effect of different mutations on the clinical pattern of
disease. The overall aim of this project is to describe how the specific mutations in this gene lead to
pathogenesis at the molecular level and to provide a better description of this new type of SCA.
The Pan Hispanic Ballad Project
Nathan Saint Clair, Senior, Informatics
Mentor: Suzanne Petersen, Spanish & Portuguese Studies
This project explores the use of Internet and database technology as it applies to Pan Hispanic Ballad
research. The Pan Hispanic Traditional Ballad Project provides a bilingual interface (Spanish and English)
for a multilingual textual database with multi-media integration. The project has brought online several

interrelated databases that provide students in this field with essential tools for their research: a) an
exhaustive, critical bibliography of Pan-Hispanic Balladry, b) a large corpus of texts representative of all
ballads documented worldwide since the 15th century and, c) digitized reproductions of original oral
performances and their musical notation. The project confronts a number of technical issues that are
common to all database projects, such as database security concerns, database technology selection and
cross-platform functionality. Issues specific to textual databases are also addressed, such as textual display,
full text queries, and textual classification. As poetic texts, oral ballads present unique data display
concerns so as to preserve and reflect their metric structure. The sorting and representation of high ASCII
characters is a concern, which any multi-lingual textual database must confront. The project also includes
multi-media integration, such as streaming audio, videotaped field recordings, and static images including
facsimiles of 16th century manuscripts, photographs of contemporary performers in their rural setting and
dialectical transcriptions. Currently the project is exploring a) implementation of a geographical
information system to provide cartographic representation of primary and secondary data and b) multifaceted classification techniques for embedding analytical encoding in order to facilitate textual analysis of
key features of orally transmitted poetry such as open-structured narrative sequences, folk motifs, and the
role of rhyme in a continually evolving poetic narrative.
Preliminary Design of the Propulsion and Control Systems of the Mars Gravity Biosatellite
Bjorn Cole, Senior, Aeronautics and Astronautics
Mary Gates Scholar
Josh Revenaugh, Junior, Aeronautics and Astronautics
Mentor: Adam Bruckner, Aeronautics and Astronautics
The Mars Gravity Biosatellite is a co-operative design effort between the University of Washington,
University of Queensland and the Massachusetts Institute of Technology. The fifty-day mission will
deliver a payload of 12 adult female mice to low Earth orbit, and ten days into the mission, 4 of these mice
will give birth, providing both adult and developmental partial-gravity data. This data will be collected
both by telemetry and return of the habitat to Earth. The satellite itself will provide a centrifugally
generated Martian-equivalent gravity (.38-g), data acquisition capabilities and basic life support. The
propulsion and control systems must be designed in order to meet stringent orbital position and pointing
requirements demanded by the re-entry capsule of the satellite. The systems are currently baselined to
utilize a hyrdrazine monopropellant reaction system and de-orbit thruster for actuation, with sun sensor
updated inertial instruments providing attitude and orbital sensing. Challenges faced and still under
consideration include simulation and design of control loops, as well as optimal configuration and sizing of
the propulsion system.
Determining Physaleae Phylogeny Using Sequences from the Chloroplast Region trnL-trnF
Sarah Collier, Junior, Botany
Mentor: Richard Olmstead, Botany
As part of a larger collaborative study examining the phylogeny of plants in the family Solanaceae
(tomatoes, peppers, eggplants, etc.), the chloroplast gene ndhF has been sequenced and compared between
members of the tribe Physaleae (e.g., tomatillos). While suggesting a potential classification scheme, data
from ndhF sequences did not allow definitive relationships to be established within the tribe. The current
study seeks to further clarify phylogenetic relationships among the Physaleae through the sequencing of the
chloroplast region trnL-trnF. Because trnL-trnF, unlike ndhF, consists primarily of intron and spacer
regions rather than coding sequence, it exhibits a higher degree of DNA sequence variation. The use of a
more highly variable region should provide greater resolution concerning phylogenetic relationships among
these closely related plants. Twenty-two species representing the diversity of the tribe were sampled.
Amplification of trnL-trnF was achieved using standard polymerase chain reaction (PCR) techniques.
Automated DNA sequencing was used to generate the sequences, which were then aligned and compared
using a number of specialized computer programs. Results from trnL-trnF sequence data will be combined
with those from ndhF, and the analysis of these two regions together will either support and strengthen the
original ndhf-based classification, or suggest alternative phylogeny for the Physaleae. In addition to
exhibiting the level of sequence variation anticipated, preliminary results also indicate that members of the
Physaleae posses an unusual sequence at the 3' end of the spacer. This apparently extra sequence causes

Physaleae trnL-trnF PCR fragments to be up to a few hundred base pairs longer than those of standard
Solanaceae members such as tobacco, and cannot be aligned with other Solanaceae trnL-trnF sequences.
Work is currently in progress to characterize this irregular sequence.
Synthesis of the Complex Tp’Pt(CH2Cl)(CH3)2
Joel Courter, Junior, Chemistry
Mary Gates Scholar
Mentor: Karen Goldberg, Chemistry
In 1999, the Goldberg Group was able to observe the insertion of dioxygen into the platinum-hydride bond
of the complex Tp’Pt(H)(CH3)2, where Tp’ is the hydridotris(3,5-dimethylpyrazolyl)borate ligand, to form
Tp’Pt(OOH)(CH3)2. In this reaction dioxygen is the oxidant, ideal both economically and environmentally
in larger scale reactions because it is widely available and environmentally benign. The mechanism of this
insertion step is under investigation. Preliminary evidence suggests the reaction proceeds through a radical
pathway. Photolysis of Tp’Pt(H)(CH3)2 in the presence of the radical trap carbon tetrachloride gives the
product Tp’Pt(Cl)(CH3)2. A similar reaction of the trimethyl analogue, Tp’Pt(CH3)3, with carbon
tetrachloride yields a new species. This product has been tentatively assigned as Tp’Pt(CH2Cl)(CH3)2 based
on NMR spectroscopy. To definitively identify this compound, I have focused on synthesizing this
compound through an independent procedure. The synthetic route to the target molecule involves
synthesizing the K+Tp’Pt(CH3)2- salt through a known procedure, then reacting K+Tp’Pt(CH3)2- with
chloroiodomethane [CH2(Cl)I], to provide the target molecule. Initial attempts using this synthetic strategy
led to an array of side products, hampering exact spectroscopic assignment. Better results are obtained
when the reaction is carried out at low temperatures. Currently efforts are directed at isolation and
purification of the product.
Holocene Faulting in the Tacoma Basin: Implications for the Puget Sound Thrust Sheet Hypothesis
and Future Earthquake Hazards
John Crouch, Senior, Oceanography
Mentor: Mark Holmes, Oceanography
Geological and geophysical data suggest the existence of crustal blocks separated by east-west trending
faults beneath the Puget Lowland. The Seattle Fault is an east-west trending fault that extends across the
Puget Lowland through Mercer Island, Seattle, and Bainbridge Island. The fault lies along the northern
margin of an uplifted crustal block separating the Seattle basin from the Tacoma basin. Movement along
the Seattle fault 1100 years ago produced 7 m of uplift at Restoration Point (Bainbridge Island); this uplift
generated a tsunami that swept northward through Puget Sound. Extensive submarine landslides mapped
beneath Puget Sound may also have been triggered by this event. Gravity and reconnaissance seismic
reflection data suggest that the southern border of the Tacoma basin may be underlain by a deep (~20 km)
crustal fault similar to the Seattle fault. A possible fault scarp extending eastward from the North Bay of
Case Inlet seems to align with a zone of subsurface folding seen on seismic data collected in Case Inlet.
Seismic tomography of the crustal structure beneath Puget Sound also suggests that this disturbed zone has
many similarities to the Seattle fault. Approximately 50 km of high-resolution seismic reflection data will
be collected in Case Inlet and Hood Canal during March 2003 to give a better view of the structure in the
upper crust in these areas. The goal of this project is to determine whether the features previously observed
in the region can be correlated through the collection of site-specific data. These data will be used to
estimate of the fault’s length, which in turn can be used to estimate the potential for large earthquakes.
Style and amount of observed deformation can also be used to estimate the age of most recent movement.
This study could assist in estimating seismic hazards in the region.
Consonant Confusions and Their Neural Response Patterns
Allison Cunningham, Senior, Speech and Hearing Science
Mary Gates Scholar
Mentor: Kelly Tremblay, Speech and Hearing Science

Hearing aids help restore hearing by making certain sounds louder. However, not all hearing-impaired
people report satisfaction with their hearing aids. Hearing aid users often have trouble recognizing certain
speech sounds. One potential source of variability may lie in the central auditory system where auditory
information is detected and integrated into meaningful speech via neural response patterns. Even though
hearing aids make sounds louder, the central auditory system may generate abnormal neural response
patterns. In turn, these abnormal neural response patterns may contribute to inaccurate speech perception.
Here we report a case study of an adult female hearing aid user. Behavioral and electrophysiological
measures are used to examine the perception and neural responses of consonants that are easily perceived
as well as consonants that are frequently confused. The purpose of this experiment is to determine if
consonant confusions made by hearing aid users generate neural response patterns that are similar to each
other and if consonants that are not confused show distinct neural response patterns. This research might
help explain why some people do well with hearing aids and others do not. In addition, these findings
might generate new ideas on how to modify central auditory response patterns and thus improve patient
satisfaction.
Using High Intensity Focused Ultrasound Therapeutically in the Brain
Elizabeth Dahl, Junior, Biology
Space Grant Scholar
Lisa Nguyen, Sophomore, Computer Science
Mary Gates Scholar
Space Grant Scholar
Brett Anderson, Sophomore, Engineering
Mentor: Pierre Mourad, Neurobiology
Despite much advancement in the treatment of many cancers, therapies for brain tumors and other
neurological disorders have not changed significantly in recent decades. One major impediment to treating
brain tumors is the blood brain barrier (BBB), which lines the walls of blood vessels in the brain. The BBB
prevents the entry of various substances, including many chemotherapeutic agents from blood into brain
tissue. We have found that the application of high intensity focused ultrasound (HIFU) to the brain causes
the tight junctions between endothelial cells of the BBB to be disrupted. This technique opens the BBB in a
selective, yet reversible manner without causing tissue damage. The use of HIFU as a means for other
therapeutic techniques in the brain is being studied as well. Using a dual therapeutic/diagnostic ultrasound
device, we hope to use this image-guided application of HIFU to destroy tumor tissue. We are also looking
at using HIFU in vitro to induce apoptosis in glioblastoma and medulloblastoma cells. Work is also being
done to improve HIFU application by engineering a new transducer and waveguide designed specifically
for BBB opening. Ultimately, our hope is to apply HIFU in different ways to effectively treat tumors within
the brain. For example, tumors could be imaged diagnostically in vivo and then destroyed with the dual
device. Residual cells can then be either induced into apoptosis or targeted by drug delivery to the brain
through BBB opening, both possible through HIFU application. All of these methods are currently only
used in experimentation. However, if these techniques are successful in animal models, we hope that they
may be applied in clinical studies and eventually become integrated into standard neurological practice.
Regulation of BMP Signaling in Posterior Mesoderm Formation in Zebrafish
Beth Dallman, Senior, Biochemistry
Mary Gates Scholar, Space Grant Scholar
Mentor: David Kimelman, Biochemistry
In this project, I approach the question of how bone morphogenic protein (BMP) signaling regulates
posterior mesoderm formation in zebrafish. Somites, the major derivatives of posterior mesoderm, are
blocks of mesodermal tissue arranged laterally on the developing embryo that primarily give rise to skeletal
muscle. In embryos lacking BMP signaling, the somites are radially expanded and tails do not form. My
project is to examine how BMP signaling regulates the expression of a number of genes expressed in the
posterior mesoderm. To do this, I am performing realtime RT-PCR with bmp mutant and wild type cDNA
that detects the expression of developmentally interesting genes. This approach will allow us to study how
BMP signaling regulates normal development of posterior mesoderm.

Assessing the Risk of Coastal Hazards (ARCH): Analyzing Landcover Diversity in the Coastal
Environment Using Remote Sensing Technology
Leon M. Delwiche, Senior, Oceanography
Space Grant Scholar
Mentor: Miles Logsdon, Oceanography
The objective of the ARCH project is to characterize landcover diversity in the Washington Coastal Zone
in the context of the risk from natural hazard, and in doing so examine the accuracy of that characterization
through changes in spatial scale (resolution). For a landcover to be identified as “at risk” the location must
be both vulnerable to a specific hazard (tsunami, fire, landslides, etc) and the land use at that location must
have value to the local citizens. For ARCH, vulnerability is constant for all lands in the study area. To
assess this, a “superblock” was drawn in the Hoquiam area located in the coastal region of Western
Washington in which ground-truthing measurements were taken at 250m, 500m and 1km scale. A
confusion matrix was used to illustrate the agreement between the risk assessment for sample observations
at 250m, 500m and 1km resolutions. Results indicate higher percentages of agreement in observations
when comparing from 1km to 250m and lower percentage values of agreement when comparing form
250m to 1km.
Development and Testing of a Corrosion Cell for On-line Monitoring of Copper Release in Drinking
Water
Mariola Domanska, Senior, Civil and Environmental Engineering
Mentor: Gregory Korshin, Civil and Environmental Engineering
Mentor: Massimililano Fabbricino, Visiting Researcher, Civil and Environmental Engineering
The corrosion of copper piping in household plumbing often results in elevated levels of copper in drinking
water. As a result of Lead and Copper Rule promulgated in 1991, public utilities are required to monitor
the water quality to ensure that copper concentrations stay below the maximum contaminant level (MCL)
of 1.3 mg/L. The goal of the research project is to develop and test an on-line monitoring device, which
could be used as an alternative to current monitoring techniques, which are often expensive and
cumbersome. The monitoring device, or corrosion cell, consists of two 12 inch x 3 inch copper plates
separated with a 1/16 inch Teflon gasket. The internal volume of the cell is ca. 15 mL. Similarly to
conditions in household plumbing, water in the cell is allowed to either flow freely or remain stagnant.
Monitoring of copper concentrations in the corrosion cell relies on the relationship between the
concentration of dissolved copper and the corrosion potential of the metal plates. To optimize the
performance of the on-line monitoring device, the influence of pH, alkalinity, free chlorine, and phosphate
(a corrosion inhibitor) on copper corrosion has been examined. Results of these experiments confirm that
for a wide range of conditions explored experimentally, a strong correlation exists between the
concentration of copper and the corrosion potential. Other findings include the confirmation that low pH
level and high alkalinity of drinking water increase copper corrosion. The influence of free chlorine and
phosphate on the process of corrosion of copper is still being evaluated.
Diversity of Ammonia Oxidizing Bacteria (AOB) along an Estuarine Gradient
Thomas Donn, Senior, Microbiology
Mentor: David Stahl, Civil and Environmental Engineering
Mentor: Anne Bernhard, Civil and Environmental Engineering
Nitrification, the oxidation of ammonia to nitrite and nitrate, is an important part of the global nitrogen
cycle and is greatly mediated by bacteria. Although many species of bacteria involved in this process have
been identified, their ecology is not well described. We analyzed differences in the community structure of
ammonia oxidizing bacteria (AOB) relative salinity, depth, and season along the Plum Island Estuary in
Massachusetts. Our approach uses the diversity of the ammonia monooxygenase (amo) gene to estimate
community diversity. The diversity of each site is determined by "fingerprinting" each sample through by
terminal restriction fragment length polymorphism (TRFLP) of the A subunit of the ammonia
monooxygenase gene (amoA). Each terminal restriction fragment (TRF) represents a specific microbial
population, and the number of different TRFs within a sample can be used to estimate community diversity.

Preliminary analyses of these data through multivariate ordination methods show clear differences in AOB
community composition between the sample sites. We are currently building amoA gene libraries for each
site to link the predominant gene fragment types in the TRFLP analyses to a particular gene clone. Clones
matching the amoA gene fragment types will be sequenced and identified by comparison to sequences in
the GenBank DNA sequence database. These data can then be used to link particular species and their
prevalence to site-specific conditions such as salinity and oxygen concentration.
Enhanced Sequitur for Finding Structure in Data
Erin Earl, Senior, Computer Science and Engineering
Mary Gates Scholar
Mentor: Richard Ladner, Computer Science and Engineering
Recent years have seen the development of data compression algorithms that simultaneously compress
input and discover structure within that input. This means that enhancing these algorithms for highly
structured input types can lead to better compression and alternate uses for the algorithms. In this research,
we have enhanced one such algorithm, SEQUITUR, to run on specific kinds of inputs: DNA strings and
digitized music. SEQUITUR is a very elegant, simple algorithm that, by exploiting exact repetition in the
input string, encodes an input string as a context-free grammar, thereby finding inherent structure within
the string. In highly structured data types, however, much of the structure arises from non-exact
repetitions, and our enhancements take advantage of these non-exact repetitions. In order to enhance
SEQUITUR for DNA, we added recognition of “reverse complements” to the algorithm. This enhanced
algorithm has much better compression ratios on DNA strings known to have high numbers of reverse
complements. For music, we added recognition of “reversals,” “inversions,” and “transpositions,” and ran
the enhanced algorithm on digitized fugues by J. S. Bach. The purpose in these experiments was not to see
how well the algorithm compressed the music, but to discover whether or not it could analyze and find
structure in it. Both SEQUITUR and our enhanced version were successful at discovering structure in
these fugues, but the success of our enhanced version was significantly greater. From this we conclude that
enhancing data compression algorithms for highly structured types of data is a worthwhile pursuit because
we can use the algorithms for non-compression purposes, and we can also improve the compression
achieved by the algorithms.
Mars Gravity Biosatellite: Creation of Power System
Alexander H. Ellis, Senior, Electrical Engineering
Mentor: Kai Strunz, Electrical Engineering
The Mars Gravity Biosatellite is aimed at studying the effects of Martian gravity on mammalian life and is
entirely designed by students from the University of Washington, Massachusetts Institute of Technology
and University of Queensland. Aboard the satellite, mice will give birth in space for the first time. The
creation of the satellite power system is a major challenge of this project for mainly two reasons. Firstly, as
a student project, the budget constraints are very tight and therefore the weight and volume of the power
system, as part of the satellite, have to be small in order to restrain launching costs. To obtain satisfactory
results, the integration of the power system within the overall payload, which includes the habitat for the
mice, is of key importance. Secondly, the power system design has to account for the flexibility that is
required to carry out the planned scientific experiments as well as for the high reliability necessary for
experimentation in space. The research has shown that a direct current distribution network, which makes
three different voltage levels available, is a very promising option. Moreover, the results of this
intermediate stage of power system design, the upcoming work on simulation, implementation and
validation of the design and the resulting challenges for participating students will be discussed.
Protein Inclusion into Vitamin C Crystal Matrix
Marcus Estrada, Senior, Biochemistry
Mentor: Bart Kahr, Chemistry
Mentor: Sei-Hum Jang, Chemistry

Crystals are highly ordered structures composed of a repeating array of molecules. Even though
crystallization is usually used as a method for purification of chemical substances, impurities still assemble
into the crystal matrix. Chemical dyes, which have different sizes and shapes than that of the crystal host,
are used to study this impurity inclusion phenomenon. The crystalline form of vitamin C, L-ascorbic acid,
recognizes some proteins stereospecifically. Since a protein is able to discern a crystal face that is
chemically equivalent with an opposite face, the interaction of the molecules depends on their orientation.
Using dyes, which are smaller and easier to understand than proteins, dye inclusions into the crystal host
can indirectly determine the absolute configuration of the L-ascorbic acid molecules in the crystal. The
chemical interactions allowing dye inclusions can be concluded, and the results can be applied to
interactions of proteins with the crystal host. We can use this information to understand the interaction of
vitamin C and proteins. This can be applied to study the biological significance of the interaction of vitamin
C with proteins in the body. The inclusion of a protein into a non-toxic crystal host can also be used to
stabilize labile protein drugs and to allow a method of drug delivery.
Factors that Influence Educational Attainment in African American Students
Oluwatope Fashola, Senior, Sociology
Mary Gates Scholar, McNair Scholar
Mentor: Tracy Harachi, Social Work
There are many false assumptions surrounding the academic achievement gap between Black and White
students in the U.S. Two of the prominent theories suggest that the gap is due to either ethnic difference in
cultural values, especially in the value placed on educational success or are related to parental socialization.
These differences in parental socialization are theorized to develop more positive academic-related
outcomes in some ethnic groups (whites and Asian Americans) and negative results in other groups (Blacks
and Hispanics). It has also been a pervasive belief that ethnic identity has a negative effect on educational
outcomes. My hypothesis is that ethnic identity will have positive effects on the educational attainment of
the African American students in my sample, and that their values and parental socialization will not be
negative factors. The data that I have analyzed is from a longitudinal study by the Seattle Social
Development Project (SSDP) at the UW Social Development Research Group. The study began in 1981
with 5th grade students in Seattle schools consisting of 808 participants from 18 Seattle elementary schools,
currently, SSDP is collecting and analyzing data from the sample in young adulthood to examine factors
that affect the transition to adult roles. My purpose in studying a portion of the sample from grade 12 until
age 21 is to the examine academic experience of the 12th graders in relation to their ethnic identity, as
measured by Jean S. Phinney’s ethnic identity measure, and how these experiences effect their educational
attainment at age 21. The methods that I have used to analyze the SSDP data include the SPSS program,
correlating scales, school involvement variables, and literature reviews. I am conducting this analysis in
order to dispel the fallacies behind African American educational attainment and how ethnic identity
factors into attainment.
Distribution and Abundance of Phytoplankton in Barkley and Clayoquot Sounds, British Columbia,
August 2002
Lisa Faubion, Senior, Environmental Science
Mentor: Cheryl Greengrove, Environmental Science
Phytoplankton play a key role in the ecology of the marine ecosystem, and the distribution patterns of
phytoplankton are related to both physical and biological oceanographic processes. Phytoplankton species
composition and abundance data from samples collected in August 2002 from Barkley and Clayoquot
Sounds, British Columbia, are presented. These sites have experienced periodic harmful algal blooms and
subsequent fish kills. This research is part of a larger effort to examine physical conditions in the Sounds
in order to predict where and when a harmful algal bloom will occur. Taxa are identified to the genus level
in all cases and species level in specific cases using a compound light microscope. Comparisons of 2002
phytoplankton distribution are made with available historical data.
fMRI Regional Brain Activation Differences Between HIV-1 Positive Subjects and Controls During
a Working Memory Task

Katherine Field, Senior, Psychology
Mentor: Elizabeth Aylward, Radiology
HIV-1-associated dementia is a well-recognized complication of HIV-1 infection. This syndrome typically
occurs during advanced immunosuppression. New antiretroviral therapies have had less effect on the
incidence of dementia in HIV-1-infected individuals than on the incidence of opportunistic infections. The
frontal cortex plays an important role in working memory. Studies have demonstrated working memory
impairment in symptomatic and asymptomatic HIV-1 infected individuals. We have developed fMRI
methods for assessing frontal lobe activation using a 2-back working memory task compared to a 0-back
control condition. Stimuli are grayscale photographs of adult men and women presented at a rate of 2.75
seconds each. In the 0-back control condition, the subject is asked to press a button each time a man's face
is presented. In the 2-back working memory condition, the subject is asked to press a button each time the
face presented is the same as the one presented 2 previously (thus if the faces were ordered 4, 2, 4, 3, 6, 3
the subject would press the button on the second presentation of faces 4 and 3). Eight male controls and
eight male HIV-1 subjects received scans at baseline and eight weeks later. Mean group analysis at
baseline and 8 weeks demonstrated that the control group had greater activation than the HIV-1 group in:
cerebellum, inferior, middle and superior frontal gyrus. The mean group analysis at baseline and 8 weeks
demonstrated that the HIV-1 group had greater activation than the control group in: fusiform and insular
gyrus, inferior and middle temporal gyrus, parietal and post-central areas. These results suggest that our
HIV-1 group demonstrates activation patterns, which do not use the frontal cortex to the same degree as our
control group; but rather utilize other areas of the brain. Further directions will correlate fMRI activation
and neuropsychological data.
Expression of Transcription Factor Tbr1 in the Deep Cerebellar Nuclei and Effects of Tbr1
Knockout on Cerebellar Development
Andrew J. Fink. Senior, Neurobiology
Mary Gates Scholar
Mentor: Robert Hevner, Pathology
Tbr1 is a transcription factor found in the developing cerebellum and cerebral cortex. In Tbr1 knockout
mice, in which the Tbr1 gene does not produce a functional protein, the cerebral cortex shows an extreme
deficit in overall organization and does not form the characteristic layers seen in normal mice. Prior to this
investigation, the role and expression of Tbr1 in the cerebellum has not been documented. In this study, I
used immunohistochemistry to investigate the pattern and specificity of Tbr1 expression in the developing
cerebellum. Our findings indicate that a specific population of cells implicated as the deep cerebellar
nuclei in the cerebellum strongly express Tbr1 during development. This expression in a normal mouse
begins embryonic day 12.5 (E12.5) and steadily increases in a consistent manner as the fetus nears birth
(P0). Since Tbr1 has been shown to have great importance developmentally in the cerebral cortex, it is
hypothesized that it also plays a similar role during development of the cerebellum. The analysis of the
Tbr1 knockout phenotype in the cerebellum is in progress.
LIBS of Aerosolized Carbon
Noel S. Fitzgerald, Senior, Chemistry
Mary Gates Scholar
Mentor: Michael Yost, Environmental Health
Mentor: Richard Gammon, Oceanography/Chemistry
Economical field detection of aerosolized carbon sources is desirable by pollutant control agencies and an
area of interest by atmospheric scientists, especially if speciation between inorganic and organic carbon
sources is obtainable. Laser Induced Breakdown Spectroscopy (LIBS) is an analytical technique whereby a
focused laser beam promotes plasma formation in a picogram to microgram-sized sample, resulting in
breakdown of the sample to energized atomic species, and/or molecular fragments. The ensuing atomic
emission signals are analyzed by time-resolved spectroscopic techniques. With the availability of
miniature and economical lasers and spectrometers, the method is promising for many types of field
portable analyses. This project has focused on obtaining analytical data for organic and inorganic

aerosolized carbon sources. To date, a LIBS apparatus has been constructed very economically and a proof
of concept experiment to detect aerosolized manganese has been performed. Another group of
investigators has reported the miniature spectrometer utilized for this study (Ocean Optics, Inc., Dunedin,
FL) is not capable of obtaining or resolving the desired signals. This investigation has shown the
previously reported results to be in error. Instrumental parameters have also been extensively studied in an
attempt to enhance performance of the experimental apparatus. Experiments to detect aerosolized
inorganic carbon (i.e. black carbon) and aerosolized organic carbon are now underway. Standard analytical
parameters will be assessed for the materials in order to prepare calibration plots, hopefully in the mg/m3
range of aerosol concentration. Time permitting, a final goal will be to assess carbon speciation
possibilities. The LIBS technique is not likely to be amenable to speciation information by direct aerosol
analysis. Part of this project will be to examine atomic emission spectra for significant differences in
carbon signals between organic and inorganic carbon sources.
A Descriptive Epidemiological Study of Chronic Diseases and Causes of Mortality Among the
Elderly in Pedro Moncayo County, Ecuador
Anna Fortin, Junior, Biology
Hughes Scholar
Mentor: Michelle A. Williams, Epidemiology
Mentor: Jose Suarez, Multidisciplinary International Research Training (MIRT) Program Fundación
CIMAS del Ecuador
Relatively little research has been undertaken to establish the epidemiological profile of the health of
elderly populations in developing countries. As the average life expectancy increases worldwide, the
population structure of countries like Ecuador are likely to change with an increased proportion of
population over 65 years of age. The objectives of this study were to determine the primary causes of
mortality, as well as to describe the epidemiological profile of these causes of death among the elderly
members of Pedro Moncayo County (PMC). Methods: Using the 1990 and 2001 Census for PMC, and vital
statistics databases for the county for the years 1991-1999 (INEC), we calculated proportional mortality
and mortality rates of the elderly (i.e., age at least 65 years). Mortality rates were calculated for the county
as a whole and parish-specific rates were calculated as well. Results: Primary causes of death were
circulatory system (37%), tumor (14%), respiratory (13%), chronic digestive system (4.6%), endocrine
system/nutrition (4%) and infectious (3.4%) diseases. Over the nine-year period of study, we noted a
decrease in mortality rates attributable to circulatory system, infectious, respiratory, and endocrine
system/nutritional disease. Importantly, we noted that the proportion of deaths attributable to tumors and
chronic digestive diseases increased over the nine years of observation. Conclusions: Developing countries
like Ecuador, which are undergoing a demographic and economic transition, are experiencing dramatic
changes in their population structure with expansion of the elderly population. We observed a high
prevalence of chronic degenerative diseases among the elderly residents of PMC, and the causes of
mortality appear to be changing over time. Additional research is needed to further characterize the health
status and determinants of morbidity and mortality in Ecuador.
Inorganic Phosphate (Pi) Dependence of Force in Fast and Slow Fibers from Different Rat and
Rabbit Skeletal Muscle
Jennifer Fredlund, Senior, Microbiology
Mary Gates Scholar
Mentor: Michael Regnier, Bioengineering
Mentor: P. Bryant Chase, Biological Science, Florida State University, Tallahassee, FL
Increased cellular levels of Pi are implicated as a possible mechanism of fatigue in both high intensity and
chronic exercise. The relationship between [Pi] and maximum force (Fmax) production was determined in
muscle fibers from five different muscles of rat: adductor magnus, gracilis, TFL, psoas and soleus muscles,
and in rabbit psoas and soleus muscle fibers to investigate possible species differences. [Pi] was varied
from 0.5-75mM (pCa 4.0, 0.5mM contaminating Pi, 15oC). Rat adductor, gracilis, TFL, and psoas fibers
(all fast-type myosin isoforms as determined by gel electrophoresis) were inhibited by 0.5 Fmax (KI) at 24.6,
28.2, 17.1, and 24.7mM Pi, respectively, and inhibition was not saturated at 75 mM Pi. Rat soleus fiber

(slow-type myosin isoform) KI was 13.2 mM Pi and saturated above 30mM Pi. In rabbit, the difference
between KI for fast and slow myosin isoforms was less significant. KI for rabbit psoas fibers was 25.3 mM
and for soleus fibers was 21.0 mM and neither fiber type reached saturation. These results indicate a
species difference in Pi sensitivity of the slow myosin isoform of rabbit and rat, which was modeled
effectively using a 6-step chemo-mechanical crossbridge model. Support: NSBRI IHF00206.
Modeling and Simulation an AC/DC/AC Interface for Wind Farms
Jonas Fritzin, Senior, Electrical Engineering
Mentor: Kai Strunz, Electrical Engineering
Wind power as a source of electricity generation is growing rapidly worldwide and in the Pacific
Northwest. In the past, wind power has been limited by economic and technical constraints such as voltage
stability, frequency control, and reactive power consumption. The technical problems are likely to increase
as the number of wind farms connected to the grid rises dramatically. In order to study these effects and
possible solutions, the simulation of wind farms and their interaction with the electric network is of
increasing significance. In the presentation, the creation of a wind farm model that provides such
simulation capability is discussed. The model describes a wind turbine connected to a synchronous machine
based generator, which provides power of variable frequency. The Alternating Current (AC) power
supplied by the generator is rectified to Direct Current (DC) power, which is in turn converted back to AC
power at the network compliant frequency of 60 Hz. The operation of the overall system is coordinated
through control loops for generator excitation voltage, generator speed as well as the output of active and
reactive power. The model has been implemented in an electromagnetic transients program. The shown
simulation results underline the validity of the model.
The Presence of WRN Gene Product in Meningiomas
Deborah Fromel, Senior, Neurobiology
Mary Gates Scholar
Mentor: John Silber, Neurobiology
Werner Syndrome is a disease characterized by premature onset of many of the features of aging; including
cataracts, arteriosclerosis, diabetes and the increased incidence of mesenchymal tumors, including
meningiomas. When the Werner Syndrome gene (WRN) was cloned, the gene product demonstrated
helicase activity. Cell lines devoid of WRN expression demonstrated a hypersensitivity to DNA adducts
that distorted the helix, resulting in an impediment of DNA replication. Based on the effects of the
elimination of WRN in an organism we predict that the loss of WRN function promotes the formation of
sporadic meningiomas in the general population. Meningiomas are intra-cranial tumors that draw from the
membrane surrounding the brain. They usually occur late in life and have a three fold higher incidence in
women than in men. In order to examine our hypothesis we will characterize the presence of WRN protein
in sporadic meningiomas of varying histologial grades. The absence of detectable WRN protein would
suggest that loss of WRN function promotes tumorogenesis in the meninges and would then dictate the
characterization of the WRN gene within the tumor. Conversely, the presence of WRN may indicate the
need for WRN to promote survival during tumorogenesis. Conceivably, WRN may be required for
resistance to damage induced by the elevated levels of oxidative stress likely to occur from the higher
proliferative rate of the nascent tumor.
Optimal Solutions for Stream Merging with Receive-3
Adam Fuchs, Senior, Computer Science
Mary Gates Scholar
Mentor: Richard Ladner, Computer Science and Engineering
This research deals with delivering video-on-demand using a stream merging technique. Multicast streams
are used to minimize server bandwidth while providing zero startup-delay. Clients buffer future parts of
the film that are already being sent to other clients. Sharing of streams leads to smaller server bandwidth.
Receive-k is the problem where clients can receive up to k times the movie playback bandwidth. We
address the problem of extending the optimal off-line receive-2 algorithm proposed by Bar-Noy and Ladner

to the receive-3 case. We show that the solutions for receive-2 and receive-all are special cases of a more
general algorithm. We then prove the validity of this algorithm and show that it runs in O(n3) for n
arbitrary time arrivals of clients. We also show that this method saves many orders of magnitude of
bandwidth over non-multicast solutions.
Understanding the Link between Diabetes and Lymphopenia in the IAN Family of Genes in Rats
Prashant Gaur, Senior, Biology
Mentor: Ake Lernmark, Medicine
Mentor: Elizabeth Rutledge, Medicine
For my research project I will be examining a family of genes, which are believed to be linked to diabetes,
located on chromosome number four in rats. Previous studies have been done on a large section of this
chromosome using a specific rat colony (BioBreeding, or BB) -- onset of diabetes, as well as lymphopenia
(decreased number of lymphocytes), in these rats occurs within a very predictable time frame. Furthermore,
all of the rats from this colony which have lymphopenia end up developing diabetes. In these studies a large
section of chromosome four from normal rats, spanning multiple genes, was cloned and transplanted into a
different rat strain that only develops lymphopenia but not diabetes. These rats showed a normal, healthy
phenotype, suggesting that the gene or genes that cause lymphopenia in the BB colony could very well be
located in this section of the chromosome; a single nucleotide deletion was found in the gene Ian5 which
leads us to believe that this is the gene responsible. However, the connection between lymphopenia and
diabetes still remains unclear. My project involves cloning the Immune-Associated Nucleotide (Ian) family
of genes in order to further understand how these genes are involved in diabetes and lymphopenia. I am
currently in the process of cloning Ian5 into bacterial cells so that it can be used to make a transgenic rat as
described above, and I am preparing to clone Ian1 as well. My goal is to try to shed some light on the
unclear connection between diabetes and lymphopenia.
3-D Visualization of Open-Cell Polymer Foams
Noah Giansiracusa, Mathematics, Freshman
Space Grant Scholar
Mentor: Gerald Seidler, Physics
The solid polymer foam industry is lucrative and extensive, generating nearly a billion dollars per year in
sales. However, there are many aspects of foam microstructure and mechanics that are not understood.
Prof. Seidler’s research group is working to remedy this situation by studying the relationship between the
microstructure and the elastic properties of open-cell polymer foams. We wish to obtain physical and
statistical information which will allow us to explain, and model, such anomalies as the existence of
materials whose Possion ratio is negative – meaning that the material expands laterally when stretched –
among many other poorly-understood mechanical properties. My part in this research group has been to
develop software that serves two purposes. First, it aims to advance our abilities to visualize the
synchrotron x-ray microtomography data collected from the physical samples. Second, it will supply an
easily accessible means for which people all over the world can freely access and interact with the images
that we have already analyzed. The latter part of this task has mostly been done in VRML, allowing easy
access to our data with a minimal amount of extra plug-ins and software. Along with learning about the
physical and mathematical properties of foams, I have had this research job as an opportunity to learn
VRML. One of our projects for the near future is to further develop a relatively recent technique for
calculating the configurational entropy of network forming materials, and to apply this algorithm to the
various types of foam that we are studying. This research will give me an opportunity to learn an
introductory level of graph theory and information theory, as well as to advance my capabilities in a
programming language known as IDL, which I have been using to develop the visualization tools described
above.
Correlation Between DNA Repair and the Development of Brain Tumors
Ryan Goff, Senior, Neurobiology
Mentor: John Silber, Neurobiology

The motivation for my research is to understand the correlation between DNA repair and the proliferation
of cancerous brain tumors. Cancer is caused by, among other things, the inability to repair mutagenic
DNA. DNA repair-mediated removal of mutagenic DNA damage is a realistic and well-recognized way to
prevent tumor development. Past research in our laboratory has demonstrated that healthy brain tissue of
patients with brain tumors often lacks the DNA repair protein O6-methylguanine-DNAmethyltransferase
(MGMT). However, healthy brain tissue from non-tumor patients almost always contains MGMT. This
has led to the hypothesis that the lack of MGMT significantly increases the risk of brain tumor formation,
especially since related studies in animals have shown that MGMT protects against brain tumors from
common environmental DNA damaging agents. More specifically, my involvement in this research project
is concentrated in two main procedures. The first step is to perform tissue extractions from brain tumors
using sonication and centrifugation techniques to isolate the proteins of interest. Secondly, using these
tissue extracts, I conduct controlled assays that are eventually measured for MGMT protein activity.
Results from these experiments are promising; nevertheless, further research is required to confirm these
preliminary findings. The long-term goal of our research is to understand and quantify the relationship of
DNA repair capacity to the development of human brain tumors by environmental DNA damaging agents,
and to use these findings to develop a cure.
Frequency Sweeping to Control Cavitation in HIFU
Erin Graf, Sophomore, Pre-Major, Arts & Sciences
Space Grant Scholar
Mentor: Michael Bailey, Applied Physics Lab
The Center for Industrial Medical Ultrasound researches high intensity focused ultrasound (HIFU), which
has many uses, such as heating tissue to eradicate tumors or cauterize bleeding vessels. HIFU can be
administered through the skin without an anesthetic. A main obstacle to using HIFU is bubble formation
and cavitation and the induced activity of these bubbles, resulting in an enormous concentration of energy.
With HIFU, vapor bubbles in the tissue cavitate. Cavitation can be classified as inertial or noninertial.
Both bubble types have harmful or helpful potential, depending on the procedure. The energy
concentration when bubbles inertially implode can cause damage to tissue. Noninertial oscillation can
accelerate tissue heating and the treatment. All oscillating bubbles reflect ultrasound waves. These
bubbles can shield penetration and cause the HIFU energy to scatter and damage tissue that is not at the
HIFU focus. The question my research addresses is whether or not a frequency sweep (called a “chirp”) in
place of a standard continuous wave (CW) applied at a single frequency, will suppress cavitation and
bubble growth. It is hypothesized that cavitation levels can be reduced by “chirp” application because no
resonance is established, unlike with a CW. To test our hypothesis, the HIFU was first applied to a
chemical solution as a CW wave and then compared to runs in which “chirp” was applied. Cavitation
drives a reaction, so the more cavitation, the more sonochemical yield, which in this case was iodine. The
levels of iodine were measured with a spectrophotometer, which is a common way to quantify cavitation
activity. The results of my experiment clearly showed that “chirp” significantly suppresses cavitation and
bubble growth compared to CW application, suggesting a method to avoid the complications of cavitation
in HIFU therapy.
Leadership for Learning
Anne Grant, Junior, Political Science
Zesbaugh Scholar
Mentor: Brad Portin, Educational Leadership and Policy Studies
Mentor: Gene Edgar, Special Education
I am currently working with Brad Portin, Associate Professor and Department Chair for Educational
Leadership and Policy Studies, on an international research project studying educational leadership.
Researchers from the U.K., Austria, Denmark, Norway, Sweden, Greece, Australia, and the United States
have sought out three schools from their own countries to participate in the Leadership for Learning study.
The focus of our research is on leadership for learning, which the researchers have defined as “the role of
school leadership in creating a stimulating learning environment for pupils and a rewarding environment
for those who teach them and support them in their learning.” Our research also has a particular emphasis
on democratic education, in which leadership and learning are both shared experiences between

administrators, teachers, students, parents, and other individuals that play a role in education. The goal of
our research is to learn how leadership can improve learning, and what strategies are most effective in
creating learning centered leadership. Reaching this goal will provide valuable information, but it will also
be an active process in which schools will benefit from experimentation with new ideas and they will also
have the opportunity to create relationships with other schools in their own region and around the world.
This project is allowing us to study schools and work for educational improvements at the same time.
Development of an in-vitro Model to Test Doppler Guided High Intensity Focused Ultrasound
Treatment of Vascular Injury
Robyn Greaby, Senior, Bioengineering
Mary Gates Scholar
Space Grant Scholar
Mentor: Shahram Vaezy, Bioengineering
Mentor: Arthur Chan, Bioengineering
It has been shown that High Intensity Focused Ultrasound (HIFU) is effective in the treatment of vascular
injury. The purpose of this study is to develop a flow phantom for in vitro investigation of Doppler guided
HIFU treatment of vascular injuries. A vein graft will be used to model a blood vessel. The graft will be
embedded in a tissue-mimicking medium composed of a Bovine Serum Albumen (BSA) suspension in a
polyacrylamide matrix. A pulsatile pump that can produce a flow rate from .5 - .05 L/min with a pressure
up to 50 psi will be used to pump fluid thought the vein graft, simulating the flow through the human
femoral artery. The tissue-mimicking medium and vein graft allow clear visual and ultrasonic observation
of the flow through the vessel. The vein graft and BSA gel will be punctured to simulate vascular injury.
A HIFU transducer with a frequency between 3 and 5 MHz will then be used to treat the injury. HIFU
creates significant thermal and cavitational effects at the focus and minimal effects at all other points.
Pulsed and color Doppler with a frequency of 5 MHz will be used to detect the injury, target a HIFU
transducer to the site of the injury, and monitor treatment. The treatment intensity will be 1000-2000
W/cm2. The flow phantom is still in development. All the materials necessary to construct this flow
phantom have been obtained and setup is in progress. Theoretical calculations of flow characteristics are
underway. It will be necessary to verify that all parameters of the phantom simulate actual injuries and test
the system thoroughly for different types of injury. The flow phantom may be useful for studies of noninvasive treatment of vascular injury.
Mice Lacking NPY Have Diminished Signs of Opiate Withdrawal
Nicholas Griner, Senior, Biology, Biochemistry
Mentor: Valerie Olson, Biochemistry
Neuropeptide Y(NPY) is a 36 amino acid peptide that is one of the most abundant peptides in the brain.
NPY has been implicated to have an effect on many behaviors including appetite, anxiety, alcohol
addiction and depression. Evidence shows that NPY might play a role in opiate withdrawal. The effects of
opiate withdrawal in mice lacking NPY due to gene deletion were assessed in this study. It has been shown
that injections of NPY into the cerebral ventricle of rats reduced morphine withdrawal symptoms. Thus,
we hypothesized that NPY-null mice would show enhanced opiate withdrawal behaviors. Our data showed
that NPY-knockout mice had a significantly lower withdrawal score in rearing, wet dog shakes, paw tremor
and chewing than wildtype mice. These findings suggest that lack of NPY expression attenuates opiate
withdrawal. Thus, NPY might be a good therapeutic target in the treatment of opiate withdrawal in humans.
The College of Education Zesbaugh Scholarship Project
Rebecca Grue, Senior, Sociology
Zesbaugh Scholar
Mentor: Kathy Kimball, Education
The Madrona K-8 School has three goals as part of its transformation, to: reduce discipline incidents;
improve academic achievement; improve school climate. The research being conducted at Madrona K-8
School focuses on the discipline program at the school. The goal is to reduce the incidence of inappropriate
behavior at the school with the theory that reducing inappropriate behavior will increase time spent on task

and therefore the academic achievement of students. We have been gathering data since September 2002
and the discipline referral rate per month indicates a large number of children spending time out of the
classroom because of inappropriate behavior. This out of classroom time means that the students are not
engaged in learning. The purpose of the research is to focus on the reasons why children are being sent out
of the classroom and to find solutions to decrease the overall number of referrals. Data are gathered and
compiled monthly based on the number of referrals to the discipline program from classroom teachers. The
information gathered is collected from the discipline program referral slips. The data are complied and then
analyzed focusing on variables such as gender, time of day, reasons for referral, referring teacher, and
grade level of the student. Some preliminary trends appear in the data. For example, it appears that more
boys are referred for inappropriate behavior than girls are; the middle school students have a higher rate
than intermediate or primary students do. Some teachers appear to refer students more frequently than
others. The next step is to conduct a careful analysis of the data and to propose ideas to reduce the number
of referrals. Again, the goal is to increase academic achievement by reducing the frequency of referrals for
inappropriate behavior.
What Drives U.S. Foreign Aid Spending?
Erin L. Gulick, Senior, Political Science
Madeline Kimble, Senior, Political Science
Mentor: John Wilkerson, Political Science
There are two competing explanations to this question. The first proposes that foreign aid spending is a
result of fluctuations in defense spending. The interactions between the United States and Turkey over the
last couple of weeks highlight the relationship between the two fields. The U.S. has offered Turkey an
immense foreign aid package in return for the use of Turkish military bases; foreign aid is thus seen as a
result of defense policy. The second explanation proposes that variations in foreign aid spending are not a
result of defense spending, but rather influenced by domestic pressures. This is best seen through the Jesse
Helms conservative movement to reduce foreign aid spending. To what extent do domestic forces, such as
partisanship of the legislative and executive branch, impact foreign aid spending? We expect to find a
support for both of these explanations, but we also expect to move beyond existing research by
investigating the relative importance of each as an explanation for past patterns in foreign aid. To find out,
we have defined specific areas we are going to research. To discover what drives U.S. foreign aid spending
we will study the variations in foreign aid spending between 1979 and 1999; this will be the study’s
dependent variable and foreign aid will be viewed in terms armament and economic aid. As a starting
point, we will examine the percentage of foreign aid to the total budget over these years in order to gather
an understanding of its fluctuations. Our independent variables are broken down into three different focus
areas: (1) international threats, which is indicated by international events and international instability; (2)
military spending, where will examine such indicators as the Gross National Product (GNP); and (3)
domestic pressure, looking at the role of the president, the congress and the economy. Overall, we expect
to find support for both our hypotheses; however, we also expect to move beyond existing research by
investigating the relative importance of each as an explanation for past patterns in foreign aid.
Predictors of Imaginary Companions in Early Childhood
Jamie G. Gum, Junior, Psychology
Mary Gates Scholar
Andrea Molloy, Senior, Psychology
Mentor: Stephanie M. Carlson, Psychology
Research shows that children with imaginary companions tend to be highly verbal, have many real friends,
and perform well on tests of theory of mind. The aim of our research was to identify some of the earliest
predictors of having an imaginary companion (IC) by studying a large sample of toddlers and following
them through the preschool years, the “high season” of pretend play. We assessed 118 children on
measures of temperament, pretense, verbal ability, precursors to theory of mind, and inhibitory control.
Fourteen months later, 82 children returned for a second assessment, at which time they were asked
questions about their “pretend friends.” This information and that from a parent interview were compiled
to calculate an IC score for each child. Confirming previous research findings, children with IC's tended to

be first-born, introverted, highly verbal, and to show a general interest in pretense. Additionally, they
performed significantly better than children without IC's on tasks assessing their understanding of mental
states (visual perspective and false belief tasks). Moreover, having an interest in pretense and good selfcontrol at age 2 were strong predictors of later IC scores. Our findings have extended the scientific
knowledge regarding children’s imaginary companions and have provided important insight into the
earliest precursors of this developmental phenomenon. Nevertheless, additional research is necessary to
investigate the nature of the relationship between theory of mind and creation of an IC, as well as that
between inhibitory self-control and pretend play.
The Effects of Aging on Ischemic White Matter Injury
Margaret A. Hamner, Senior, Neurobiology
Mary Gates Scholar
Mentor: Selva Baltan Tekkök, Neurobiology
Mentor: Bruce R. Ransom, Neurobiology
Age-related changes in the subcortical white matter of the brain are shown to play an important role in
impairment of cognitive function. In this study, we investigated the effects of aging on increased
vulnerability of white matter to ischemia. Mouse optic nerves (MONs), a typical white matter tract, were
obtained from 1 or 12 month old Swiss Webster mice. MONs were placed in an interphase chamber and
superfused with artificial cerebrospinal fluid (ACSF) saturated with 95/5 % O2/CO2 at 37 °C. Evoked
compound action potentials (CAPs) were recorded to monitor axonal function. Ischemia was induced by
omitting glucose, and replacing O2 with N2 in ACSF (oxygen glucose deprivation, OGD). Subsequently the
tissue was fixed and sectioned for immunohistochemistry. Cells were identified with APC for
oligodendrocytes, GFAP for astrocytes and SMI31 and NR4 for axonal neurofilaments. Uninjured MONs
from older animals were both longer and thicker than young and the CAPs were greater in amplitude and
longer in duration. Immunolabeling demonstrated there were fewer cell nuclei, particularly less APC (+)
oligodendrocytes in older MONs. GFAP (+) astrocytes were similar in number, but greater in size and
number of processes. There was no difference in the axonal structures. OGD resulted in more rapid loss of
CAPs in older compared to younger MONs (12.5 vs. 29.5 min). There was a comparable recovery after 30
min (62 vs. 70%) but much less recovery after 45 min (15 vs. 46 %) of OGD in older MONs compared to
young. We showed that aging resulted in increased susceptibility of white matter to prolonged ischemia.
The decrease in oligodendrocyte number may be the reason for this increased susceptibility. Our results
may provide information to the fact that older individuals are more prone to injury and show less recovery
after ischemia.
Searching for Sensory Input to Magneto-sensitive Neurons in Tritonia diomedea
Samuel Han, Senior, Neurobiology
Mary Gates Scholar
Mentor: Shaun Cain, Zoology
Several animals are known to have the sensory capacity to detect earth-strength magnetic fields. However,
the anatomical site as well as the structures and mechanisms of the geomagnetic transducer
(magnetoreceptor) are not known in any animal. Tritonia diomedea is a nudibranch mollusc that appears to
navigate in part using the geomagnetic field of the Earth. In previous work using semi-intact preparations
of T. diomedea, two pairs of bilaterally symmetric neurons, pedal 5 (Pd5) and pedal 6 (Pd6), within the
central nervous system (CNS) were shown to increase their firing rates in response to a rotated magnetic
field. The observed responses are characterized by an unusual 6-26 minute latency between stimulus and
response. Furthermore, it has been shown that this response can still be elicited when all the nerves except
Pd nerves 2 and 3 are severed, but the response is lost in a completely isolated CNS preparation. This
suggests that the magnetoreceptor is not a component of the CNS, but is located in peripheral tissues
innervated by PdN2 or PdN3. In an attempt to identify the location of the magnetoreceptors and the locus
the latency, I recorded the neural activity in Pd nerves 2 and 3 extracellularly while the magnetic field was
rotated. Using a semi-intact preparation, PdN2 and PdN3 were transected within 1 cm of the CNS. Suction
electrodes were used to record electrical activity in the stump of the nerve innervating the peripheral
tissues. Electrical responses where observed in PdN3 approximately 100 seconds after the onset of the
stimulus whereas PdN2 showed no significant change. These results suggest that the location of the

primary magnetoreceptor cells is in the peripheral tissues innervated by PdN3 and that the majority of
latency observed in semi-intact preparations is the result of information processing in CNS.
A Study of Metacognition in Middle School Science Classes
Janette Hanks, Senior, Physics and Astronomy
Zesbaugh Scholar
Mentor: John Frederiksen, Education & Cognitive Studies
Metacognition, simply put, is “thinking about thinking.” Multiple studies have shown that metacognition
can improve academic performance and improve students’ awareness and understanding of the subject it is
used with. If students are taught to stop and reflect on their own level of understanding and improve on it,
they will learn more and understand what they have learned much better. For this reason, many in the field
of education are beginning to look to teaching metacognition as a way of improving their students learning
abilities and performance levels. My research is the second stage in a study conducted in a Bay Area
school district. I am analyzing a set of tests administered to 7th graders that probes their understanding of
metacognition prior to any formal instruction beyond an introduction to the idea of thinking about thinking.
The purpose of the tests was to determine the level of metacognitive abilities the students have as well as
their understanding of what metacognition is. Part of the work I am doing is to modify an analysis code
developed in the first stage of this study. This code will be used to categorize the levels of understanding
shown by the students and give teachers away to score the students work. This data will then be used to
determine the effectiveness of the test in assessing students’ abilities, as well as the activity’s effectiveness
as a tool that can be used to teach metacognition to students. There are very few metacognitive assessment
tools available at present that are successful, so if this technique is found to be a viable way of assessing
metacognition, it will be very useful for teachers and researchers.
Effect of Kaposi’s Sarcoma Associated Herpes Virus Lytic Genes on the Expression of Vascular
Endothelial Cell Growth Factor Receptors in Endothelial Cells in vitro
Jack Harbell, Senior, Microbiology
Mary Gates Scholar
Mentor: Michael Lagunoff, Microbiology
Kaposi’s Sarcoma (KS) is a highly vascular tumor affecting patients suffering from AIDS, and the large
amount of angiogenesis occurring within KS tumors is important for their pathogenesis. Kaposi’s Sarcoma
Associated Herpes Virus (KSHV) has been identified as the viral agent that causes KS. Previous
experiments in our lab have shown that infection with KSHV in endothelial cells causes an upregulation of
Vascular Endothelial Cell Growth Factor (VEGF) receptors. KSHV viral genes associated with lytic
replication may cause this upregulation through signal transduction pathways. My research will attempt to
identify which of these genes is responsible for increased production of VEGF receptors by overexpressing
a single gene per cell line in vitro, and measuring each gene’s effect on the production of mRNA coding for
the receptors. The genes of interest were inserted into a retroviral vector, which was then transfected into
GP293 cells in order to create retroviruses that express a KSHV gene. The retrovirus will be harvested and
used to infect TIME cells and human primary endothelial cells. The cells will be selected for retroviral
transduction based on a selectable marker in the retrovirus. RNA will be recovered from each cell line and
used as a template for quantitative reverse transcription Real Time PCR with primers specific for VEGF
receptor mRNA. Using Real Time PCR the amount of mRNA present in each sample will be compared to
wild type endothelial cells of the same volume. By identifying which viral genes are associated with an
increase in production of VEGF receptor, we can then determine which signal transduction pathway is
responsible for the upregulation of the VEGF receptor genes.
Immediate Early Gene Expression in Tritonia Central Nervous System
Steve Hardy, Senior, Comparative History of Ideas, Neurobiology
Mentor: Shaun Cain, Zoology
A common quest for neurobiologists is to identify electrochemical pathways involved in the control of
behavior. Typically, the mapping of neuronal networks has been performed using sharp-electrode
recordings from individual cells. This approach has been particularly effective in invertebrate model

systems and has contributed greatly to our understanding of nervous control of behavior. In the sea slug
Tritonia diomedea, the morphology and accessibility of the brain has allowed researchers to use sharp
electrodes to record from as many as eight individually identifiable neurons simultaneously. These
recordings can be performed on nearly intact animals during a variety of behaviors such as swimming,
feeding, and copulation. These attributes, coupled with T. diomedea’s relatively small central nervous
system (CNS) (comprised of ~7000 neurons), have made this animal an important model in which to study
the nervous control of behavior. Even in T. diomedea, however, most behaviors appear to require activity
from a large number of neurons (>> 8 cells). Identification of complete circuits has therefore been difficult.
A second approach to identifying neural circuits is to map immediate early gene products that are upregulated in response to enhanced electrical activity to identify cells involved in a specific behavior. In this
study, we attempted to isolate c-Fos (product of an immediate early gene) within the CNS of T. diomedea.
Using the swim escape response, we used western blot analysis to probe for proteins expressed after the
animal swims. Our results suggest that T. diomedea has a c-Fos-like protein of ~ 70kD molecular weight
that was up-regulated by the activation of the swim motor circuit. This protein might serve as an important
marker to identify cells within the neural circuitry underlying behaviors including swimming, feeding, and
magnetic orientation behavior, further adding to the usefulness of this animal for investigating the neural
control of behavior.
Using Document Image Analysis to Evaluate Web Page Design
Alissa Harrison, Senior, Computer Science
Space Grant Scholar
Young-Mi Shin, Sophomore, Computer Science
Mentor: Melody Ivory, Informatics
As the role of the Internet has become vital for research and information, web sites that are clearly
presented and accessible to users are critically important. Currently, there are some automated software
tools to evaluate web page design. But most of these analyze the markup language of the web page and
thereby are limited to the analysis of static web pages. By analyzing the image of a web page, we can
extend the set of web pages that can be evaluated and use new measures to assess design quality. Our goal
is to develop and implement algorithms to analyze the physical layout of web pages using document image
analysis techniques. In our review of relevant literature, we have found that document segmentation has
primarily focused on highly organized documents like newspapers and business forms. However, little
research has been done on web page segmentation. We have extended an existing software tool to capture
a web page image, as it would be rendered in a standard browser. Using these images, we researched and
reviewed many segmentation algorithms currently used and have found they do not effectively segment
web page images. We expect to modify these algorithms to develop a more effective means of segmenting
a web page into different regions (i.e., navigation bars, images, or text blocks). Using this algorithm, we
can determine whether the web page layout is consistent with other highly rated websites. If successful, we
will incorporate this method into the currently existing design evaluation software tool.
Studying the Recrystallization Process of Silicon
Griff Hazen, Junior, Computer Engineering
Mentor: Scott Dunham, Electrical Engineering
I have performed molecular dynamics simulations on silicon to observe the recrystallization process. To
disrupt the crystal, I have used two different methods: Melting a portion of the crystal by applying large
temperatures, and bombarding the crystal with high energy atoms. In order to melt part of the crystal, the
kinetic energy of atoms at the top of the crystal was controlled, causing propagation of high energy to travel
through the crystal. After melting a portion of the crystal by this method, the crystal was cooled to below
the melting point so crystallization would take place. For the bombarding method, silicon atoms were
introduced into the system with very high energies. The high energy atoms transferred their energy to
atoms in the crystal, disrupting the crystal in localized areas. The same cooling method was applied,
causing the crystal to re-form. Software was written to examine the crystallization process including a
general purpose crystal classifier. The crystal classifier observes the atoms in the simulation and groups
them into crystals based on their positions and relationship with other atoms. By classifying atoms within

the simulation, the growth, reduction and movement of crystals can be monitored. From this we have
observed the re-formation of silicon crystals after being subjected to external stimuli.
Computer-based Targeting System for the Treatment of Uterine Fibroids using High Intensity
Focused Ultrasound
Robert Held, Junior, Bioengineering
Mentor: Shahram Vaezy, Bioengineering
Mentor: Arthur Chan, Bioengineering
High-intensity focused ultrasound (HIFU) stands as a viable option for the treatment of uterine fibroid
tumors in women. This treatment modality offers a noninvasive approach to surgery by ablating tissue
using focused ultrasound waves at a point deep within a patient. This therapy is guided by diagnostic
ultrasound. Although effective, targeting a treatment location has been problematic. Previously, the
operator would find the focal point by applying HIFU and observing changes in echogenicity of treated
tissue, or making a visual estimate of the focal point on an ultrasound image. Both methods are deemed not
accurate enough for clinical applications. In this study, we present a computer program developed using the
LabView programming language that provides a treatment targeting solution. The program superimposed a
visual target over a live ultrasound image. The target position was determined by position sensors attached
to the HIFU device. The sensors provided the relative positions of the HIFU transducer and the ultrasoundimaging probe. The program also controlled the frequency and amplitude of the HIFU treatment, offering a
comprehensive interface for the entire treatment. Experiments were performed using gel phantoms, in vitro
turkey breast tissue, and in vivo in an animal model. The gel phantoms and in vitro samples were used for
calibration and initial testing, while the sheep experiments proved the accuracy, precision, and feasibility of
the targeting system.
FIRST Radio Galaxies in the NOAO Deep Wide-Field Survey
Bryan Henderson, Senior, Astronomy
Mary Gates Scholar
Space Grant Scholar
Mentor: Michael Brown, Earth and Space Sciences
Mentor: Buell Jannuzi, Earth and Space Sciences
One of the great challenges of contemporary astrophysics is the attempt to understand the highly energetic
phenomena associated with galaxies that contain a supermassive black hole at their center (nucleus). One of
the fingerprints of this class of objects, known in the field as active galactic nuclei (AGN), is the relatively
loud signal these galaxies produce in the radio portion of the electromagnetic spectrum. Here we present
an initial sample of optical and infrared counterparts to loud radio sources found by a survey conducted at
the Very Large Array (VLA) in New Mexico called Faint Images of the Radio Sky at Twenty Centimeters
(FIRST). The optical counterparts of these sources were identified at the National Optical Astronomy
Observatory in Tucson, Arizona using the images of the NOAO Deep Wide-Field Survey (NDWFS). The
idea motivating this study is that with the optical counterparts to radio galaxies in hand, one can then utilize
an empirical relationship that relates the optical brightness of a galaxy to its redshift. Hence the distance to
our radio galaxies can be measured. The corresponding analysis of our current sub-sample reveals that from
a redshift (z) of ~2 (when the universe was only 20% of its current age) to present (z=0), there is evidence
of significant evolution in the number of these radio galaxies found per unit volume.
The Science Museum Project: Transforming Psychological Research on Robotic Pets into an
Interactive Exhibit for the Public
Ann Hendrickson, Senior, Informatics
Anna Stolyar, Senior, Informatics
Mary Gates Scholar
Mentor: Batya Friedman, Informatics
Mentor: Peter Kahn, Psychology
Technological “pets” (such as the Tamagotchi, Tekno, and Poochie) have become increasingly pervasive in
children’s lives. Perhaps the most sophisticated of these critters is Sony’s robotic dog, AIBO. In our

laboratory, we have been conducting several studies that examine children’s and adults’ social judgments in
response to their interactions with AIBO. One of the tasks we have employed is a card sort wherein
participants judge whether AIBO is more like a robot, a computer, a stuffed dog, or a live dog (conducted
as pair-wise comparisons). Thus the card sort helps uncover whether people believe AIBO is more like a
live dog or computational system. Recently, we have been contacted by the Science Museum of Minnesota
because they are interested in using our card sort task as an exhibit in their upcoming exhibition on
artificial life. In this poster session, we will (a) describe the purpose and results of the above research, (b)
explain how we prototyped the interactive exhibit (which involved heuristic evaluation and informal user
studies of potential graphical interfaces), and (c) demonstrate our working prototype of the interactive
exhibit. Our working prototype aims to convey to the general public how robotic dogs (now and in the
future) may challenge traditional boundaries between who or what can possess feelings, intentions, and
desires, and may extend our conceptions of self and companionship.
Coupling Between the Atmosphere and the Northern Hemisphere’s Ocean Boundary Currents
David Hiller, Junior, Mathematics
Space Grant Scholar
Mentor: Kathie Kelly, Applied Physics Lab
Mentor: Shenfu Dong, Oceanography
How does the climate vary from year to year? To answer that question, this research seeks to better
understand the coupling between the atmosphere and the northern hemisphere's ocean boundary currents—
that is, how do the ocean and atmosphere drive each other? By understanding this coupling relationship,
the eventual goal is to be able to make climate predictions months or even years in advance. Such
predictions can already be made based on the coupled El Niño system. Standing to benefit from these
predictions are homeowners, insurance companies and recreational sites, just to name a few. The first part
of the project involved making a rough calculation as to whether year-to-year heat variations in the
northern hemisphere ocean currents are capable of producing the observed pressure variations in the
atmosphere. It was discovered that the ocean variations are sufficiently large to produce these atmospheric
changes. The third portion of the project—related to the first—involved a comparison of the heat
variations in the Atlantic and Pacific Ocean currents; the variations show strong similarities between the
two oceans, which tends to support the notion that the two oceans are driven by similar wind patterns.
Finally, the second part of the project involved assessing the reliability of a data set used in this line of
research, and it was shown that the data are not extremely reliable on the several-year timescales being
studied by this research.
Assessing Disease Onset and Progression in the SOD1 Mouse Model of ALS
So Yon Hong, Senior, Biochemistry
Mary Gates Scholar
Mentor: Patrick Weydt, Neurology
Mentor: Michel Kliot, Neurological Surgery
Mentor: Thomas Moeller, Neurology
Amyotrophic Lateral Sclerosis (ALS), commonly referred to as Lou Gehrig's disease, is a fatal
neurodegenerative disorder. It results from the selective death of motor neurons, the nerve cells of the
spinal cord and the brain that control motor function. ALS typically strikes adults in mid-life, leading to
rapidly progressing muscle paralysis and to death, usually within 3-5 years of diagnosis. To date, neither
the cause of ALS nor its pathogenesis is well understood. ALS is typically sporadic, but about 10% run in
families. About 20% of these hereditary cases have been linked to mutations in the gene for superoxide
dismutase 1 (SOD1). Mice transgenic for mutated forms of human SOD1 develop a neurological disorder
that closely parallels human ALS. These animals are an invaluable tool for studying the disease
pathogenesis, treatments and possible cures. However, there is need for a reliable and objective clinical
marker of disease onset and progression in this mouse model. Here we have adapted and improved a
behavioral test which tests for grip endurance, the decrease of which is a hallmark in the disease
progression in ALS mice. We have compared the test with several other methods commonly used in ALSanimal research and evaluated each method for its sensitivity, validity, intra- and inter-investigator

reliability. We have found that the test for grip endurance is the most sensitive and easiest to use for
detecting the disease onset.
A Model System for Axogenesis and Neural Regeneration Using Adult Neural Progenitor Cells
Eric Huebner, Senior, Neurobiology
Mary Gates Scholar
Mentor: Philip Horner, Neurological Surgery
The adult neural progenitor cell (NPC) has recently been shown to produce new neurons in the adult brain.
We hypothesize that the mouse forebrain NPC will provide an effective model to study axon formation
(axogenesis) and central nervous system (CNS) regeneration. NPCs routinely differentiate into neurons
that extend axons in the inhibitory environment of the adult brain. An understanding of the mechanisms
involved in axon formation using the NPC may therefore provide insight into the requirements for
successful regeneration of damaged CNS axons. This project aims to develop an in vitro model of axon
growth that can be used to study the genetic and molecular mechanisms involved in axogenesis. The first
step in this project involved identifying a growth condition that promotes neural differentiation of NPCs in
vitro. Cyclic AMP response element binding protein (CREB)-mediated gene activation has been correlated
with neural differentiation and axon growth. We hypothesized that CREB activation by forskolin would
induce neural differentiation in NPCs. Three differentiation conditions were tested that contained: 1)
forskolin and retinoic acid (RA); 2) NT-3, serotonin and RA; and 3) RA (control). After 12 days, cultures
were fixed and immunostained for the neuronal marker growth-associated protein-43 (GAP-43) and the
astrocytic marker glial fibrillary acidic protein (GFAP). The condition that included forskolin contained a
significantly higher percentage of GAP-43 immunoreactive cells than the conditions without forskolin.
These results demonstrate that forskolin promotes neural differentiation of NPCs in vitro. Further
investigation will include analyses of RNA and protein expression during axogenesis.
Technology in Middle School
Amber Hughbanks, Senior, Mathematics
Zesbaugh Scholar
Mentor: Elham Kazemi, Curriculum and Instruction
Mentor: Phillip Bell, Educational Psychology
Mentor: Reed Stevens, Educational Psychology
This study investigated how the Partnership for Research in Inquiry-based Math, Science, and Engineering
Education (PRIME) has affected the partner teacher and students at Asa Mercer Middle School. The
PRIME project at Mercer involved the application of technology in mathematics. The study has examined
students’ response to a curriculum sequence that utilizes technological tools. Specifically there have been
measurements on how the children’s use of graphing calculators and the computer program Geometer’s
Sketchpad has aided them in understanding topics in pre-algebra, algebra, advanced algebra, trigonometry,
and geometry. Student understanding is evaluated by their participation in computer lab sessions and their
daily work. In addition, we discuss the ability of the partner teacher to sustain the use of the curriculum
sequence after the PRIME partnership ends. This is determined through teacher interviews/reports and by
performance during unaided instruction.
Positive Involvement and Rewards Predicting Antisocial Behavior Among S.E. Asian Adolescents
Nida Hun, Freshman, Sociology
Mentor: Tracy Harachi, Social Work
The escalating levels of antisocial behaviors of Southeast Asian youths has indicated that research is
needed to better understand the lives of these children. Being from immigrant families, they are adjusting
to American life while trying to preserve cultural traditions and values. The resulting intergenerational
conflict can often lead to rebellious antisocial behavior and family breakup (Berrol, 1995). Often it seems
the difference in whether a student is doing well depends on whether the child is bonded to positive or
negative influences. The Cross Cultural Families Study is a study, which began in 1998 (P.I. Tracy W.
Harachi, Ph.D., MSW). The pilot study collected data on a random sample of 2nd through 4th graders in the
Seattle Public Schools with families who were Vietnamese or Cambodian. Eligible students had a maternal

caregiver in the home who was willing to be interviewed in her native language. Only immigrant families
were interviewed. A follow-up longitudinal study began in 2000 (N=327). My proposed project is to
examine the opportunities and rewards for prosocial involvement and the development of delinquency and
other antisocial behaviors across the two ethnic groups. My research questions include: Do children who
are more positively involved with their families or school less likely to get involved in delinquent behavior
or other antisocial behavior? Do children who perceive more rewards for positive behavior with their
families or at school less likely to get involved in delinquent behavior or other antisocial behavior?
The poster presents descriptive statistics and correlations to address the research questions as well as results
from a regression analysis predicting antisocial behavior.
So What Changes in the Course of MBCT?
Dorian Hunter, Senior, Psychology
Tracy Tak Yin Lo, Junior, Psychology
Molly Brown, Junior, Psychology
Mentor: Eunice Chen, Psychology
Mentor: Marsha Linehan, Psychology
Approximately 50 to 70% of people who have a major depressive episode will have another episode in their
lifetime. This rate increases with each subsequent episode. Mindfulness-based Cognitive Therapy
(MBCT) has been found to be effective in reducing the risk of relapse in patients with recurrent depression
(Segal et al., 2002). Unfortunately, though MBCT is helpful in preventing relapse, the reasons for this are
poorly understood. There has been some evidence that its effectiveness may be due to the effect of the
treatment on the content of client’s negative thoughts (e.g. decentering). However, an attempt to
understand the changes in the quality of the processing of these thoughts has been less successful. For
instance, it was hypothesized that MBCT reduces ruminative thinking. However, a test of this did not find
that ruminative thinking decreased over the course of MBCT. Another proposal is that MBCT works by
teaching clients to be more aware of their thoughts rather than to suppress them. The effect of thought
suppression has been found to be a subsequent increase in negative thoughts and affect. So it is
hypothesized that by decreasing thought suppression, MBCT works by also decreasing the negative affect
that is often associated with thought suppression. The current study is an ongoing pilot study designed to
assess whether 1) thought suppression decreases 2) rumination about sadness decreases and 3) negative
affect decreases and 4) positive affect increases across sessions in an 8-week MBCT program. Currently
there are 3 adult clients with a history of major depression enrolled in the study and for whom there is data
for the first four sessions. Preliminary results suggest that thought suppression appears to reduce over the
four sessions. Rumination about sadness and negative affect also appear to reduce over the course of
sessions. Positive affect appears to increase across sessions. This suggests that MBCT may work by a
number of means: reducing the thought suppression affect, reducing rumination which may result in
reduced negative affect and improved positive affect.
A Neural Network Approach to Gene-finding that Integrates Protein Secondary Structure Prediction
Michael Inouye, Senior, Biochemistry
Mary Gates Scholar
Mentor: Ram Samudrala, Microbiology
Finding the coding regions (genes) embedded in genomic DNA is an important biological problem.
Several gene-finding programs exist, but their performance is not consistent across genomes from different
species. For example, in the case of the rice genome, which was recently sequenced, many of the gene
predictions are not accurate given the nucleotide distribution bias in the genome. This leads to the need for
a gene-finding program, which is not only excellent in prediction but versatile in species. We present here
a novel approach to gene-finding which uses an artificial neural network to incorporate and weight the
results from 5 separate gene-finding programs, as well as integrate the predicted protein secondary structure
of the genomic sequences to better identify and characterize the genes across both mammalian and plant
species. On a non-redundant, untrained-on dataset of mammalian sequences, our current implementation
can currently match nucleotide level accuracy and attain better exon level sensitivity and specificity than
the best available, individual gene-finder.

The Regulatory Role of Juvenile Hormone on the Feeding Behavior of Drosophila Melanogaster
Larvae
Nicholas A. Jansson, Senior, Biology
Mentor: Lynn Riddiford, Zoology
In order to embrace a better understanding of the regulatory endocrinology of developmental programs in
Drosophila melanogaster, one can examine imperative, adaptic behavior. Development in Drosophila is
directed by the sensitive balance of juvenile hormone (JH), which is responsible for larval development and
larval cell proliferation, and 20-hydroxyecdysone (referred to as ecdysone), which is responsible for
molting, and the onset of metamorphosis and cell differentiation. The expression of the broad (br) gene
during the larval-pupal transition is evidence of yet another critical component that is necessary in order for
metamorphosis to occur. Normal burrowing feeding behavior of the mid to late third larval stage is
suppressed when JH analog is fed continuously from the early first larval stage. In addition, mutant larvae
lacking br (npr), do not display the normal burrowing feeding behavior during the third stage. Thus, the
balance between the expression of br, and the presence of JH, is an important regulator of feeding behavior
during a critical time in the animal’s development.
Corona Driven Air Propulsion for Cooling of Electronics
Nels Jewell-Larsen, Senior, Electrical Engineering
Mary Gates Scholar,Space Grant Scholar
Mentor: Alexander Mamishev, Electrical Engineering
The possibility of building a high voltage electrostatic air pump for cooling of microelectronics is
investigated. Existing cooling technology no longer provides adequate heat dissipation due to excessive
heat generation caused by the growing component density on electronic devices. Heat sink fins are packed
more closely to increase the heat exchange surface area, resulting in narrower channels between the fins.
Air viscosity in narrow channels reduces the cooling efficiency of the heat sinks. Electrostatic air
propulsion methods may improve airflow patterns in narrow channels. Several prototypes of the
electrostatic air pump were built. Corona onset voltage was measured, and the current-voltage relationship
showed a positive exponential relationship. The performance of the corona pump displayed a nearly linear
voltage-air velocity relationship, a logarithmic decrease in air gap impedance between corona and collector
electrodes, and a departure from classic air velocity profiles. Energy efficiency of the proposed approach is
shown to be comparable to that of existing technology.
Probability in the Elementary School Curriculum
Clint Johnson, Senior, Mathematics
Mentor: June Morita, Statistics
The goal of this research project is to examine the probability lessons in an elementary mathematics
curriculum, called Investigations. I have read many lessons and noted the probability topics that are
covered and how they compare to the Essential Academic Learning Requirements (EARLS) of the state of
Washington. The EARLS have benchmarks for what students in each grade should know. By comparing
Investigations to the EARLS, we can see if the curriculum is preparing the students to meet the
benchmarks. Most elementary teachers have not taken a course in probability, so one of the goals of this
project is to aid in the development of a probability workshop for teachers to support their probability work
with their students. As I have read the curriculum, I have found concepts that the teachers should know in
order to successfully teach the probability lessons.
Making Ecological Information Useable: Designing an Information System for the General Public
Jeanine Kanov, Senior, Informatics
Dustin Hamilton, Senior, Informatics
Andy Chow, Senior, Informatics
Mentor: David McDonald, Informatics
Mentor: David Hendry, Informatics

There are many sources of ecological information in the State of Washington from various governmental
agencies. Our contacts from the Department of Ecology feel that this information is often difficult for the
general public to access and interpret. This project seeks to help solve this problem by building a webbased ecological information system. The system is for the general public and is intended to strengthen the
usability of the interface between people and the information on the Department of Ecology’s website. The
project is grounded in a study of the users’ needs and wants, and controlled by established methods of
displaying scientific data to a non-expert audience. The initial phase of this project was a user needs
assessment. In this phase of the project, user needs and wants were collected via focus groups, a
questionnaire, a literature review and a heuristic evaluation of focus group recommended websites. The
user needs assessment showed that the most important environmental issue to the public is clean water. It
was also determined that the favorite sources for environmental information are newspapers, with the
Internet being a supplemental source. The preferred formats of information for our participants are
comparative graphics, summary text, graphs and maps. Respondents also thought that information should
have a local emphasis and be structured in a layered approach; for example, use of summary graphic(s)
with links to increasingly detailed information. With this information, user scenarios were developed to
help shape the implementation. Currently the project is in the implementation phase. A prototype website
focusing on clean water and incorporating the above results is being developed and will be evaluated by
users before it is presented to the Department of Ecology.
A Computational Study of the Neural Mechanisms that Underlie Decision-making Behavior
Ruchi Kapoor, Senior, Neurobiology
Mary Gates Scholar
Mentor: Michael Shadlen, Physiology & Biophysics
The brain makes decisions based on sensory information it receives from the outside world. We use a
combination of behavioral, electrophysiological and computational techniques to investigate the neural
mechanisms that underlie such decision-making processes. Specifically, we are interested in the processes
that give rise to binary choices about direction of moving visual stimuli. A random walk model, where
evidence for or against a choice is accumulated until a threshold for decision is exceeded, reasonably
accounts for both the accuracy and speed of decisions. A higher threshold increases accuracy but at the
cost of a longer decision time. We hypothesized that the brain varies this decision threshold in an effort to
balance speed and accuracy, and thus maximize the rate of reward for correct choices. We examined the
plausibility of this scheme by constructing a computer simulation of the decision process. The model
simulates the signals from populations of motion-sensitive neurons in the visual cortex, the accumulation of
these signals (sensory evidence) in the parietal cortex, and a decision based on a threshold comparison. We
allowed the decision threshold to change in order to achieve optimum performance. The search method
attempts to maximize reward rate by adjusting the magnitude and direction of threshold changes in
response to the variations in reward rate. We found that the model succeeds in achieving optimum
performance if the criterion threshold takes into account reward history over a period of 2 to 60 minutes.
The model fails to find the maximum reward rate if this history is shorter or longer. This time epoch is 2 to
4 orders of magnitude longer than the time scale of sensory computations and individual decisions,
indicating that the brain converges information across multiple time scales in order to influence decisionmaking behavior.
Chemo-Denitrification in the Suboxic Zone of the Black Sea
Steven Kassakian, Junior, Oceanography
Mary Gates Scholar
Mentor: James Murray, Oceanography
Continually sinking and decomposing organic material along with extremely poor ventilation and mixing in
the Black Sea has resulted in permanent anoxia and elevated concentrations of hydrogen sulfide in the deep
waters. These conditions have resulted in a unique biogeochemical structure. One of the primary features
of interest is the suboxic zone, defined as region where the oxygen concentrations drop below 10 M and
the hydrogen sulfide concentrations are below detection limits. Evidence from previous oceanographic
cruises have shown that within the suboxic zone nitrate is undergoing reduction and it has been proposed
that chemo-denitrification rather than heterotrophic denitrification is occurring. While heterotrophic

denitrification has been well defined for some years, there appears to be evidence from both oceanic and
sediment studies that chemo-denitrification may play a vital role in suboxic environments. Denitrification
is currently understood to be the main sink for nitrogen in the oceans, thus characterizing the underlying
processes are important for understanding natural and anthropogenic effects on the oceanic nitrogen cycle.
An experimental method has been designed for the investigation of nitrate reduction under anoxic
conditions by Fe2+ and Mn2+. Additionally an auto-analyzer for the determination of nitrite, nitrate and
ammonium in seawater was built. The auto analyzer is an implementation of continuous flow analysis, the
pumping of sample stream separated by air bubbles with reagents injected at various points along the
reaction manifold. Preliminary results from these experimental studies have shown the nitrate reduction by
Fe2+ is rapid in the presence of dissolved metal catalysts but absent without. The auto-analyzer is being
used to determine the concentrations of the analytes in the experiments. Additionally the auto-analyzer will
be used aboard the R/V Knorr cruise this April to determine the analyte species concentrations in sea water
samples collected in the Black Sea.
Dopamine D2 Receptors are Necessary for Body Weight Gain Guring Chronic Treatment with the
Antipsychotic Sulpiride
Kelly Kempe, Senior, Art, English
Mentor: Claire Cannon, Biochemistry
Mentor: Richard Palmiter, Biochemistry
Antipsychotic drugs, also called neuroleptics, can diminish the negative symptoms of psychosis, such as
paranoia . However, they can also cause undesirable side effects such as weight gain that may result in
additional health risks or noncompliance in patients. Recent reports implicate the dopamine type 2 (D2)
receptor in human obesity, and drugs that interact with the D2 receptor have effects on body weight. All
antipsychotics antagonize the dopamine type 2 (D2) receptor, and most have effects on multiple
neurotransmitter systems. An exception to this is the drug sulpiride, a selective antagonist at the D2-type
receptors (D2, D3 and D4). Chronic administration of sulpiride to humans or female rats causes weight gain.
In the present studies, we replicated this effect in a rodent model of chronic antipsychotic treatment using
young female mice. We also demonstrate that mice lacking D2 receptors (D2-/-) do not gain weight when
given sulpiride, indicating that the weight gain requires intact D2 receptor signaling (and cannot be
mediated by D3 or D4 without D2). Chronic sulpiride treatment did not diminish the anorexic effect of
amphetamine in either D2+/+ or D2-/- mice, but did sensitize the D2-/- mice to the locomotor effects of
amphetamine. This effect may have been mediated through intact D3 receptors. Because dopamine and
neuropeptide Y (NPY) interact in the control of feeding, in a subsequent study we tested the effect of
sulpiride on body weight gain in Npy-/- mice. We observed that mice lacking NPY respond identically to
controls, thus NPY is not required. We conclude that dopamine D2 receptors are necessary for weight gain
during chronic treatment with the antipsychotic sulpiride.
Genetic Diversity in Synechococcus of Puget Sound
Cheryl Kempton, Junior, Oceanography
Mentor: Gabrielle Rocap, Oceanography
Phytoplankton, or photosynthetic, single celled, marine organisms, are the base of the marine food web.
Phytoplankton must be understood in order to understand any of the trophic interactions that occur in the
ocean, and they are also critical to the carbon and nutrient cycles, which have large impacts on the climate
of the earth. Puget Sound hosts a wide range of phytoplankton from diatoms to cyanobacteria. My research
focuses on the spatial variability of genetic diversity of the cyanobacteria, Synechococcus, in Puget Sound.
Currently, there has been little research conducted on the genetics of this genus in Puget Sound. I am
investigating the genetic diversity by comparing the ribosomal DNA sequences of Synechococcus from
three regions of Puget Sound: Hood Canal, Main Basin, and the Strait of Juan de Fuca. My approach is to
plate filter seawater from the three regions of Puget Sound. I isolate individual colonies from the plates and
re-suspend the cells in artificial seawater in order to obtain cultures of genetically identical cells. Currently,
I have 64 of these isolates. Next, I extract the DNA from the cells, and use polymerase chain reaction
(PCR) to amplify the region of DNA between 16S rRNA and 23S rRNA. I have begun this process and I
now have 16 extractions and 5 PCR reactions completed. The final step is to sequence the DNA, and use
this information to investigate the genetic diversity of Synechococcus in Puget Sound. The diversity,

abundance, and seasonal patterns of phytoplankton are crucial in assessing the carbon and nutrient cycles,
as well as the sustainability of all trophic levels above the primary producers in the ocean.
Complementation of Attenuated Virulence and Sensitivity to Phagocytosis in a Streptococcus
agalactiae rpoE Deletion Mutant
Cathy Kim, Junior, Microbiology
Mentor: Amanda Jones, Pediatrics
Mentor: Rachel Needham, Pediatrics
Streptococcus agalactiae (group B Streptococci GBS) is the most common bacterial pathogen causing
sepsis, pneumonia, and meningitis in newborns in the United States and Western Europe. Recently an
experimental model of GBS infection identified the importance of the rpoE gene, which encodes for the
delta subunit of RNA polymerase, in the development of sepsis. The function of the delta protein in vivo
has not been determined, although it is thought to be important in long-term survival and for growth-phase
transitions in bacteria. Furthermore, studies in vitro suggest it may be important in inhibiting initiation of
transcription at non-promoter sites thereby affecting transcriptional fidelity. A GBS mutant with the rpoE
gene deleted has been shown to be avirulent in experimental models of infection and unable to survive in
whole blood. The focus of this project is to complement the rpoE deletion mutant, AJ200, using a low
copy vector pRN020 and to understand regulation of the gene. Electrocompetent cells of AJ200 were
produced and transformed with pAJ020 and pRN020 and the resulting strains were tested for restoration of
phenotypes to wild-type. Plasmid pRN030 was also constructed to see the effects of constitutive
expression of rpoE. We hypothesize that providing the rpoE gene to the deletion mutant AJ200 in trans
on a plasmid will restore resistance to killing in whole blood and virulence in an experimental model of
infection.
Crystallographic Studies of RNA Editing Proteins in Trypanosome
Jane Kim, Senior, Biochemistry
Mary Gates Scholar
Hughes Scholar
Mentor: Junpeng Deng, Biochemistry
Mentor: Wim GJ Hol, Biochemistry
Sleeping sickness is a disease caused by the Trypanosome parasite, and the disease outcome is uniformly
fatal within two years. Currently there is no effective drug available, but understanding the 3-D structures
of crucial enzymes in Trypanosomes will certainly cast light on new drug development. Post-transcriptional
RNA editing in Trypanosomes has been well known. However, no crystal structures of proteins involved in
editing have been determined so far. The goal of this project is to determine the 3-D structure of the RNA
ligase protein that is the key enzyme in the parasite’s RNA editing machinery, and is essential for
Trypanosome to live. If the 3-D structure of the RNA ligase is found, a drug can be constructed to block the
protein and therefore block RNA editing from occurring. In the lab, this protein is overexpressed in E.coli
in order to obtain sufficient material for crystallization. Then the protein is isolated from the other cell
components and purified in several steps including metal affinity and size-exclusion chromatography. Next,
a great effort is made to crystallize the protein. When crystals are obtained, the 3-D structure can be
determined using the x-ray diffraction method. The RNA ligase protein has not yet been crystallized
successfully. The main problem is that this protein is not soluble when expressed in E.coli. Major efforts to
modify the protein have not returned satisfactory results, but when an attempt to co-express RNA ligase
with another protein was made, the protein was much more soluble. Other conditions are also being
explored.
Effect of Ethanol on Phospholipase D-Mediated p70S6 Kinase Activation in Astroglial Cells:
Implications for Fetal Alcohol Syndrome
Yunie Kim, Senior, Biology
Mary Gates Scholar
Mentor: Marina Guizzetti, Environmental Health
Mentor: Lucio G. Costa, Environmental Health

Exposure to ethanol in utero may cause adverse effects on fetal development, the extreme case of which,
fetal alcohol syndrome, is characterized by a decreased brain size, mental retardation, and facial
abnormalities. We previously observed that ethanol inhibits the carbachol-induced proliferation of
astroglial cells and activation of p70S6 kinase (p70S6K), an enzyme important in astroglial cell
proliferation. This could explain, at least in part, the effects of ethanol on the developing brain, in
particular, microencephaly. Phospholipase D (PLD), in the presence of water, hydrolyzes
phosphatidylcholine to phosphatidic acid (PA) and choline. PA is a second messenger important in
astroglial cell proliferation as it activates protein kinase C zeta, which in turn activates p70S6K. Ethanol
and other short-chain primary alcohols compete with water as substrates for PLD, causing the formation of
phosphatidylalcohol instead of PA, while secondary and tertiary alcohols interact to a much lesser extent
with PLD. We hypothesized that ethanol may exercise its effects on astroglial cell proliferation and
p70S6K activation by interacting with PLD and, therefore, preventing PA formation. We first tested
whether another primary alcohol (n-butanol) and a tertiary alcohol (tert-butanol) would interact with PLD
and have an effect on cell proliferation and p70S6K activation in 1321N1 astrocytoma cells. We found that
n-butanol strongly inhibited cell proliferation and p70S6K activation, whereas tert-butanol was much less
effective. We then tested whether exogenously added PAs of varying chain lengths would activate p70S6K
and whether ethanol would inhibit their action. We found that all three tested PAs activated p70S6K and
that ethanol (50 mM) inhibited, but did not completely block, activation of p70S6K. These results support
the idea that ethanol may interfere with PA production and that this may be one mechanism by which
ethanol inhibits p70S6K activation and astroglial cell proliferation.
Education and the Formation of Social Capital circa 1820
Taylor Kokjohn, Senior, History
Zesbaugh Scholar
Mentor: Nancy Beadie, EdLPS
The objective of this project is to build an integrated database of household-level tax and census
information for three contiguous rural townships in the Genesee Valley of upstate New York for the year
1820. Base data include the names of all heads of household; the numbers, sex, race, and age-range of
household members; the numbers of household members involved in agriculture, manufacturing and
commerce; the value of real and personal estate; and the amount of tax assessed. Together with surviving
records of local churches, schools, voluntary societies and businesses, this data base makes it possible to
trace the formation of social and economic networks (social capital) in these communities, the mobilization
of social capital in support of local schools; the conversion of social capital into financial capital for
construction and operation of schools and other corporate facilities, and the creation of cultural capital
through religion and education. The project will address such questions as: What were the economic
structures of these three towns? How did these structures compare and relate to each other? Where did
support for local common schools come from? Who mobilized this support and how? What role did
school funding play in the integration of local barter and trade? What was the amount of local school
funding? What was the significance of this support in the context of other corporate enterprises and other
forms of capitalization in the same locality, such as church and mill building? This project is part of a
larger study, "Beyond Human Capital: Community-Based Schooling and Economic Development in
Nineteenth Century New York State, 1790-1870." The aim of this study is to theorize the relationship
between education and social capital in antebellum rural society and assess the significance of that
relationship.
Investigation of sap7 Functions in Zebrafish Embryogenesis
Nicholas Kostakis, Senior, Neurobiology
Mentor: Randall Moon, Pharmacology
Mentor: Maiyon Park, Pharmacology
Strabismus (stbm), a gene originally studied in Drosophila, is involved in determining tissue cell polarity.
This gene is highly conserved in evolution. In vertebrates stbm plays a role in mediating cell movements
during gastrulation. In order to further investigate stbm functions, yeast two-hybrid screens have been
performed using the carboxy-terminal of Stbm protein as bait. One of the proteins Stbm was found to
interact with is Strabismus Associated Protein 7 (SAP7). SAP7 is highly homologous to human CHMP1,

which is a member of a family of vesicle trafficking proteins. I am studying the effects of overexpression of
sap7 in the zebrafish, Brachydanio rerio, by injecting sap7 mRNA into embryos at the one-cell stage.
Effects are then visualized using in situ hybridization with various molecular markers. I am using markers
that visualize neural and mesodermal gene expression at different stages of development. Thus far we have
found sap7 overexpression to cause a shortening of body length and widening of the somites, suggesting
convergent extension movement defects. We are continuing to study neural patterning defects. To study
the necessary function of sap7 in development we designed an antisense oligo Morpholino of sap7.
Morpholinos block translation by binding to mRNA. In vitro Transcription and Translation (TNT)
reactions reveal that the Morpholino specifically blocks sap7 translation. We will inject the oligo into
embryos at the one-cell stage to determine the effects of sap7 loss of function.
Lipid A Modification in the Cystic Fibrosis Lung
Gretchen Kraig, Senior, Zoology
Mentor: Robert K. Ernst, Medicine
Cystic fibrosis is the most common lethal genetic disorder found in Caucasians. Early on in the lives of
most CF patients, Pseudomonas aerugenosa(PA) infects their respiratory tracts. As a result of the chronic
infection and modifications PA causes in the lungs, the patients’ respiration functions decline severely. PA
adapts to the environment of the CF airway with the accumulation of a variety of mutations that lead to
mucoidy and the formation of biofilms. Such adaptation is associated with progressive pulmonary
dysfunction and may promote antibiotic resistance. Pulmonary disease in CF is mediated by an
inflammatory process that results, at least in part, from stimulation of the innate immune system by PA
lipid A. Previous studies in infants with CF showed that PA isolated from either the upper or lower airway
synthesized a more highly acylated LPS (hexa-acylated containing palmitate) as compared to PA isolated
from patients with bronchiectasis or blood sepsis(penta-acylated). These results indicate that the CF lung
environment provides pressures that select PA that synthesize unique lipid A structures, suggesting a role
for this bacterial adaptation in CF airway disease. For my project, I am analyzing clinical isolates from
patients classified as having either mild or severe pulmonary disease to determine the clinical correlation of
lipid A modification to pulmonary disease severity. The patients being analyzed are between 13 and 47
years of age. Lipid A is purified from these isolates and analyzed using matrix assisted laser desorption
time of flight mass spectrometry (MALDI-TOF) and gas chromatography (GC). Additionally, the role of
hepta-acylation in resistance to host antimicrobial peptides and innate inflammatory responses in human
macrophages will be determined. Deciphering the role of this late adaptation of PA to the CF airway may
be vital in understanding and treating increasingly severe PA infections.
Learning In A Camera System Using Reinforcement Learning Methods and Predictive World
Models
Tulika Kumar, Senior, Computer Engineering
Mary Gates Scholar
Mentor: Rajesh Rao, Computer Science and Engineering
One problem of increasing significance in computer science is building systems that can sense and learn
from their environment. One important example is building an adaptive vision system that can detect,
recognize and track objects of interest in its visual field. This project focuses on using reinforcement
learning to learn the mapping from a camera’s visual coordinates to the appropriate motor commands for
moving the camera from its current point of focus to one in its periphery. As part of this objective, we
would like also to explore the use of a predictive world model (or “internal” model), as implemented by a
neural network, to help the system predict the consequences of its actions. As of February 28, 2003, we
have not been able to implement the visual system in the camera due to two setbacks. Separate programs
and libraries currently control camera movement and vision. These libraries must be integrated before we
can program the camera to see and move simultaneously. This integration has not occurred to date. We
initially wanted to implement the internal model with a multilayered neural network using
backpropagation. However, experiments with this network have shown that it may learn too slowly for our
purposes, and we are currently exploring the use of radial basis function networks and mixture models as
alternatives. By May, we expect to have realized the aforementioned visual system in the camera. We

hope that the camera will learn to map from visual coordinates to appropriate motor commands for moving
from its current point of focus to one in its periphery efficiently and accurately. We hope also that the
predictive world model will prove to aid the camera in its learning task.
Biocompatibility of Polyethylene Glycol-modifed Silicon and Patterned Silicon Surfaces
Sheeny Lan, Senior, Materials Science and Engineering
Mary Gates Scholar, Space Grant Scholar
Mentor: Miqin Zhang, Materials Science and Engineering
Relatively recently microelectromechanical systems (MEMS) and microfabrication technology have
crossed over from application in the microelectronics industry to the biotechnology industry to facilitate the
development of smaller, cheaper and more precise biomedical instrumentation and devices termed
biomedical microdevices (BioMEMS). Silicon is probably the most popular of materials used to develop
BioMEMS because of its availability, reproducibility, low cost and ease of processing. Regardless of the
specific application, BioMEMS are likely to be in contact with blood or tissues or both. As is the case for
all blood-contacting materials, the devices are limited by the surface-induced thrombosis initiated by the
adsorption of plasma proteins, followed by cell adhesion. The goal of silicon surface modification is to
improve its biocompatibility allowing for preservation of long-term integrity and functionality of
BioMEMS. It is our goal in this study to examine the extent of the ability of PEG modified silicon surfaces
to reduce cell adhesion. This has further implications regarding biofouling of silicon regions on patterned
surfaces prepared based on methods from a previous study. To show the effect of PEG on protein
adsorption, we exposed bare silicon and modified silicon substrates to rhodamine tagged proteins (albumin,
IgG and fibronectin) and then imaged those samples with a fluorescence microscope. We then exposed
bare silicon and modified silicon substrates to mouse macrophage and fibroblast cells over predetermined
time intervals. Characterization of surfaces by reflectance microscopy shows that fibroblast adhesion is
prevented up to 72 hours, while macrophage adhesion is inhibited through 24 hours. Both cell lines adhered
on bare (unmodified) substrates and their number increased over time. These results suggest that
modification of this nature is promising for developing BioMEMS such as short-term sensing devices.
Tissue Engineering of the Esophagus: The Development of a Cell Extracted Esophageal Extracellular
Matrix (ECM) Scaffold in a Rat Model
Tess Lang, Sophomore, Bioengineering
Mentor: Amit Bhrany, Otolaryngology and Bioengineering
Current reconstructive techniques of the esophagus use the jejunum, stomach, or colon as a substitute for
the esophagus, but complications such as leakage, stenosis, and malabsorption still occur. Numerous
attempts using artificial or xenogenic extracellular matrices as a foundation to create a replacement
esophagus have shown potential, yet anastomitic leakage and stricture are still significant risks. Thus, the
overall aim of this study is to develop a cell-extracted, extracellular matrix (ECM) tissue scaffold as a
foundation for a tissue-engineered esophagus for the replacement of resected esophageal tissue. In order to
reach this goal, an optimal cell-extraction protocol for rat esophageal tissue will be developed. This
protocol will be used for the removal of all cells and cell debris while maintaining the structure and the
biomechanical function of the ECM. Various cell-extraction protocols have been tested by varying the
types of cell extraction agents, concentrations, and time spent in each extraction solution. The extraction
process includes: a hypotonic lysis, multiple detergent cell extraction steps, nucleic acid digestion, and
rinsing steps. A protocol which uses 0.1% sodium dodecyl sulfate (SDS) as a primary cell extraction
detergent produced favorable results of cell, cell debris, and muscle extraction as assessed histologically by
light and electron microscopy. Burst pressure studies are being used to test the biomechanical function of
the ECM, and in vivo studies will be utilized to probe the efficacy of minimizing the inflammatory response
through the use of a cell-extracted matrix. The ultimate goal will be reached once esophageal cells are
seeded and have proliferated onto the ECM in vitro, resulting in a tubular, implantable esophageal
replacement.
Disparities in Maternal Health and Utilization of Health Services among Women Residing in Pedro
Moncayo County, Ecuador July-August 2002

Ursula Lang, Senior, Biochemistry
McNair Scholar
Mentor: Michelle Williams, Epidemiology
Mentor: Daren Wade, Epidemiology
We sought to determine the extent to which measures of maternal health status and health services
utilization patterns varied across the five parishes of Pedro Moncayo County (PMC), Ecuador. Methods:
Data from a 2001 cross-sectional survey, conducted in the five parishes that comprise Pedro Moncayo
County, involving 570 women between the ages of 15-49 were analyzed. Results: Areas of highest risk
were Tocachi which had the highest percent of women with pregnancy complications (60%). The
frequency of pregnancy complications were also high for women in Tupigachi (37%) and Esperanza (36%),
respectively. Despite having to travel several kilometers outside of the county, the 41% of women
reporting using public hospitals for their birthing location. Only 1% of women reported delivering at
community clinics. Women delivering at public hospitals were most likely to experience complications
during their pregnancy. Thirty five percent of women reported at home births, and report having a
relatively low percent of complications (26%). Percent distributions for pregnancies, abortions,
complications, use of birth control, and cervical screening examinations were estimated and compared
across the five parishes. Discussion: Tupigachi had the highest risk for maternal health. The area also has
the highest percent of indigenous people in the county. Cultural beliefs as well as physical and economic
barriers are likely to be factors affecting the health status and health services utilization patterns of women
in PMC.
Designing an Online Ottoman Historical Dictionary
Eddie Hong Lau, Informatics, Senior
Khanhvy Doan, Informatics, Senior
Anna Stolyar, Informatics, Senior
Mentor: Walter G Andrews, Near Eastern Languages and Civilization
Mentor: Stacy Waters, CARTAH
Mentor: David W McDonald, Informatics
The Ottoman Empire was the last great Eurasian empire of modern times, lasting from the 14th to the early
20th century. It controlled vast territories from North Africa, to the Holy Cities of Islam, into Central Asia
in the East and Greece and the Balkans in the West. The Ottomans had a profound influence on the
structure of life and thought in areas of vital concern to the world today such as Bosnia, Yugoslavia, Iraq,
Kuwait, Syria, Palestine/Israel, Egypt, Libya and others. Despite the historical importance of Ottoman
history, resources for analyzing and translating Ottoman texts are lacking. There is no comprehensive
historical dictionary of Ottoman Turkish in any language. The most commonly used dictionaries are an
Ottoman-English dictionary compiled in the 19th century, and an Ottoman-Latin dictionary from the 17th
century. As an Ottoman Historical Dictionary, this resource must act as a dictionary, thesaurus and
encyclopedia, providing translations, descriptions, real examples and historical relevance for each word.
Our design addresses many unique issues, because of its multi-lingual properties. The written form of the
Ottoman language was originally in Arabic script, but many Ottoman texts have been transliterated to use
an extended set of modern Turkish characters. The language also contains Arabic and Persian vocabulary
items, as well as vocabulary from the many languages and dialects of the Empire. Because this dictionary
will be used by both English and Turkish scholars, it must therefore serve as a pathway connecting,
Ottoman, modern Turkish, and English. In this poster, we will present our progress on the working
prototype of the dictionary, which contains historically accurate records for many Ottoman words. In its
full form, with the help of Ottoman scholars from around the world, this historical dictionary will become a
comprehensive resource for all scholars of Ottoman language and history.
Radioprotector Amifostine Inhibits Growth of p53 Mutant Cells
Janet Leath, Senior, Chemical Engineering
Mentor: Yangsong Gu, Radiation Oncology

In the effort to screen for drugs that target cancer cells with the p53 mutation, we have evaluated the effect
of an FDA-approved radioprotector, Amifostine, on murine p53 mutant cells. Amifostine is known for its
ability to protect normal tissue from radiation therapy-related damage, however the mechanism of this
effect remains unclear. We have tested the effects of the active ingredient of Amifostine, WR-1065, on a
panel of murine embryonic fibroblast (MEF) cells with and without mutations in the p53 and Ku70 genes,
the latter of which encodes a DNA end-binding factor protein. We find that at a dose one hundred times
less than the clinical dose, WR-1065 exhibits a very potent inhibitory effect on the growth of the MEF
cells, specifically on p53 mutant MEF cells. Furthermore, we have characterized the underlying
mechanism of this cytotoxic effect as compared to the radioprotective effect of Amifostine. Amifostine, as
well as other radioprotectors and anti-oxidants, is thought to be capable of scavenging both indigenous and
exogenous sources of free radicals. Our finding suggests that at the lower dose, Amifostine may act as a
cancer-preventative reagent, specifically to pre-cancerous cells harboring mutations in the p53 gene.
Cranial Suture Growth and Fusion in Pigs
Eugenia Lee, Senior, Biology
Hughes Scholar
Mentor: Zongyang Sun, Oral Biology
Mentor: Susan W. Herring, Orthodontics
Sutures are immovable joints found between skull bones that are important for cranial growth as well as for
buffering forces generated during chewing. The overall aim of the project is to determine the relationships
among sutural strain, morphology, growth, and fusion. I measured bone growth by analyzing bone
formation in the suture area to determine the association between age and bone formation rate as well as the
correlation between suture fusion and bone formation. Pigs (Sus scrofa) in three age groups were doublelabeled with fluorescent dyes that label the mineralization of new bone. Images of the sections of the
tissues including the interfrontal (IF) and interparietal (IP) sutures were captured and then analyzed using
two parameters, linear percentage of double labeling and mineral deposition rate (distance between the two
labels). It was found that the growth of the pig cranial sutures decreases with age. Within the three age
groups, the mineralization rate was greater for the IF suture than the IP suture, although it was statistically
significant only for the youngest (11.3 versus 8.8 microns/day) and the oldest (5.4 versus 4.1 microns/day)
age groups. Fusion of the IP suture was associated with a decrease in bone formation. The established
relationships may indicate what factors are important to the growth and fusion of sutures.
Characterization of the mSir2a Gene in the Mouse Model
Michael Lee, Senior, Biology
Hughes Scholar
Mentor: Yansong Gu, Radiation Oncology
Mouse mSir2a gene is involved in a complex cell cycle pathway along with several other genes, including
Atm, Ku70, and DNA-Pkcs. These genes all play important roles in maintaining chromosomal integrity
within the cell, and hopefully by understanding their interactions, we can gain a better understanding of
cancer. Current work involves several molecular biology techniques, including RT-PCR, genotyping, sitedirected mutagenesis, restriction enzyme digests, DNA isolation, ligations, Topo/TA cloning,
electrophoresis, Southern blotting and immuno-flourescent live cell imaging. So far, manipulation of the
mSir2a gene, specifically through tagging by immuno-fluorescent proteins, has been the main goal. The
revised DNA sequences are electroporated into both MEF cells and embryonic stem cells. The resultant
cells have expressed mSir2a and we have been able to visualize them under an immuno-fluorescent
microscope. A new variation involves tagging mSir2a with a different immuno-fluorescent protein, so that
previous results can be confirmed. The aim is to identify interactions between the proteins in vitro. The
ultimate goal is to describe the pathway by which mSir2a interacts with other cell cycle proteins to mediate
cell cycle and apoptosis. This will help further develop our model of cell cycle apoptosis and DNA damage
repair in order to understand the underlying mechanisms for the maintenance of chromosomal instability
Analysis of Association between Abasic1 Endonuclease Activity and Abasic Site Abundance in
Human Glioma Genomic DNA

Phoebe Lee, Senior, Biology
Mary Gates Scholar
McNair Scholar
Mentor: John Silber, Neurological Surgery
Abasic sites are the most common type of DNA lesion. These sites block DNA replication and are
cytotoxic and mutagenic. Formation of abasic sites is due to oxidative free radicals from mitochondria,
inflammation, angiogenesis, intra-cellular signaling, antitumor radio- and chemotherapy. The excision
repair pathway of abasic sites is initiated by the apurinic endonuclease activity of Ape1/Ref-1. We have
demonstrated an elevation of the major human apurinic endonuclease Ape1/Ref-1 level in gliomas relative
to adjacent histologically normal brain. Emerging evidence indicates that apurinic endonuclease activity
reflects the level of oxidative stress experienced by cells. We hypothesized that there is a direct association
between the level of abasic sites and abasicurnic endonuclease activity in human glioma DNA, and
the increase in activity observed for Ape1/Ref-1 resulted from tumor cell's increased oxidative stress. To
examine hypothesis we quantitatively measure the abasic site abundance in genomic DNA of human
glioma with a standard assaying employing N'- Aminoxymethylcarbonylhydrazino D-biotin, or aldehyde
reactive probe (ARP), which covalently bounds biotins to abasic sites in the aldehyde open-ring formation;
a portion of samples was treated with methoxyamine (MX) to generate controls with zero detectable abasic
sites. Probed DNA were attached to nitrocellulose membranes via vacuums blotting, then biotins from ARP
were detected using peroxidase-labeled avidin and oxidative chromogenic dyes. Number of abasic sites per
sample was determined through NIH Image Program by the quantification of DNA bands' intensity. If our
data does not support the hypothesis, it suggests that the elevation of Ape1/Ref-1 activity is an effect of the
enzyme's redox activity rather than the endonuclease component.
Arsenic Release in American Lake Sediments
Lindsay Lenigan, Junior, General Studies
Mentor: Jim Gawel, Interdisciplinary Arts and Sciences
American Lake in Lakewood, WA, is the largest lake in proximity to the former ASARCO copper smelter
site located in Tacoma, WA. This smelter, which began operation in 1890, has historically contributed to
arsenic contamination throughout the area and has resulted in the contamination of American Lake. Our
research examines the possible continued release of arsenic from the sediment in American Lake today as a
potential source of concern for the health of the aquatic ecosystem. By monitoring the physical and
chemical characteristics of this lake over time we are able to model the rate of arsenic release from the
sediments. Samples were collected at least once a month from October 2002 through March 2003. Physical
characteristics of the lake, including dissolved oxygen, temperature, specific conductance and irradiance,
were determined by CTD. Water samples were also collected and analyzed for nutrients, sulfide, arsenic
and iron concentrations. The hypolimnion of American Lake is anoxic by early October and probably much
earlier. Eutrophication in the lake is most likely the result of nutrient inputs due to fertilizer use, septic
systems, and stormwater runoff from this urban watershed. Sediment release of phosphorus may also
contribute to nutrient loading in the epilimnion during lake turnover. Lake conditions are ripe for the
release of the arsenic from the sediments in addition to phosphate, iron, and sulfur. The maximum
concentrations of dissolved phosphorus, iron, and sulfide are 0.31, 0.3, and 1.0 mg/L respectively.
However arsenic concentrations are largely undetectable in the water column. A chemical equilibrium
model is used to investigate arsenic release from sediments using water quality measurements collected
during stratification.
Role of IGFBP-3 in Apoptosis by Retroviral Mediated Gene Overexpression and siRNA Suppression
Luis Leon, Senior, Biochemistry
Hughes Scholar
Mentor: Joachim Deeg, Medicine
Insulin-like growth factors (IGFs) are important survival proteins that can protect a range of cells from
apoptosis and induce cell proliferation. The cellular effects of IGFs are regulated by a group of insulin-like
growth factor binding proteins (IGFBPs). One member of this family, IGFBP-3, among others, mediates
the growth-inhibitory and apoptosis-inducing effects of a number of growth factors. One study in our

laboratory is investigating the role of IGFBP-3 in myelodysplastic syndromes (MDS), a group of diseases
that are characterized by a high rate of apoptosis in the marrow and ineffective hematopoesis. Preliminary
data showed that apoptosis induced by TNF-alpha, which is upregulated in MDS involves IGFBP-3. To
gain further insight into the function of IGFBP-3 in MDS, I am generating sense and antisense IGFBP-3
retroviral constructs and anti-IGFBP-3 siRNA, which will allow us to overexpress and conversely, suppress
IGFBP-3 in cells of interest. My work will give our lab the tools necessary to determine the action of
IGFBP-3 in primary hematopoetic and stromal cells. These tools will also allow to further elucidate
pathways used by IGFBP-3 to protect cells.
The Future of E-Books Beyond Books
Ian Li, Senior, Computer Science
Mary Gates Scholar
Mentor: Richard Karpen, Music
Mentor: Patricia Failing, Art
This paper examines the current and future status of the electronic book, or e-book, as an innovation. While
the printed book has evolved to be well suited for reading, the e-book is currently not. To identify the
reasons e-books are unsuitable for reading, the physical, practical, and social differences between paper and
electronic media are compared. Solutions to the problems identified are offered and discussed. It is clear
that with the rate of technological advancement today, it is plausible for the e-book to become just like a
book, albeit with a few conveniences. But, however well the e-book mimics the book, our understanding
and relationships with the e-book and printed book will remain different, because of the nature of each
medium. The future of the e-book must then lie somewhere beyond merely copying the book. The
electronic medium affords two functions that the e-book can take advantage of: non-linearity and
interactivity. I point out that the e-book, like the book during the first 50 years after Gutenberg invented the
printing press, is in its transitional form. Publishers and authors must and eventually will master the
creative possibilities that e-books afford and only then will the e-book be a true innovation.
The Association between Anxiety and Parasuicide in Borderline Personality Disorder
Tracy Tak Yin Lo, Junior, Psychology
Mentor: Stacy Welch, Psychology
Mentor: Marsha Linehan, Psychology
The association between anxiety and parasuicide in Borderline Personality Disorder Linehan (1993)
proposed that Borderline Personality Disorder (BPD) is marked by pervasive dysfunction in emotion
regulation ability. According to Linehan’s theory, these individuals are highly emotionally reactive, making
them more prone to many of the dysfunctional behaviors, such as parasuicide (attempts to commit suicide
or deliberate self-injury inflicted with no intent to die), that are the hallmark of this disorder. However, this
theory has not been well studied. The purpose of the present study is to advance this area of knowledge by
studying one of the subjective emotions, anxiety, and its association with the parasuicidal behavior in BPD.
This study compares the level of both state and trait anxiety in BPD patients with recurrent parasuicidal
behavior, no current parasuicidal behavior, and normal controls. Twenty-eight patients diagnosed with
borderline personality disorder (recurrent parasuicidal and non-current parasuicidal) and twenty-four
psychologically healthy control subjects were recruited for this study and were administrate the Structured
Clinical Interview for DSM-III-R, International Personality Disorder Interview, the Spielberger State-Trait
Anxiety Inventory, and the Demographic Data Sheet. Our findings suggest that suicidal BPD patients did
not show significantly higher levels of both state and trait anxiety than non-suicidal patients. We are not
able to suggest that the trait and state anxiety is one of the dysregulated emotional responses that is
associated with the parasuicidal behaviors in BPD patients. However, previous research done in non-BPD
sample suggested that suicide attempters exhibit higher level of both state and trait anxiety. Further
research should be done to study the association between anxiety and parasuicidal behavior in BPD
patients, which may prove helpful for both clinical treatment and risk assessment.
A Damage Detection Scheme for Electrically Conductive Composites
Kevin Love, Senior, Aeronautical and Astronautical Engineering
Mary Gates Scholar

Mentor: Todd Anderson, Aeronautical and Astronautical Engineering
The ability to detect material damage in a structure is presently a popular area of research. A suitable
method for damage detection in aerospace structures is especially challenging due to limited access and
strict mass restrictions. There are presently several damage detection techniques being utilized, yet each
technique has significant disadvantages and none are applicable to a wide variety of applications.
Therefore, a new method is being investigated that relies on the electrical properties of the structural
materials themselves. Consequently, the material itself acts as a major piece of the sensory equipment,
avoiding the need to attach many auxiliary sensors. This project attempts to show that damage detection
can be accomplished using electrical potential measurements around the perimeter of a conductive material.
Various computer simulations are conducted using a boundary element method or a finite element method
to construct a database of voltage measurements for various damages. This database is then used to train a
neural network to recognize measurement patterns and predict the damage scenario that caused them.
Currently, work is being done to experimentally verify this procedure, although obtaining sufficiently
consistent physical measurements has been difficult. Consistent and accurate measurements are crucial to
the project success as the neural network is sensitive to precision error. However, based on our numerical
simulations, when consistent measurements are achieved this project will provide a useful method for
damage detection.
Analysis of the Use of Remote Computing Applications in the iSchool
Joshua Lovseth, Senior, Informatics
Mentor: Harry Bruce, Informatics
Remote computing technologies are being developed at a staggering pace with the advent of the Internet
being widely accessible. Applications that take direct advantage of this worldwide connectivity are now
pervasive for personal, business and academic use. The purpose of this research is to examine how these
applications augment the learning and teaching process in the university setting. Examples of the
technologies being examined are email, FTP (file transfer protocol), and web browser driven applications
such as search engines and discussion groups. Additionally the research will seek to determine any barriers
to the use of these applications. To this point no data collection has taken place, and the research literature
has focused almost exclusively on teaching methods incorporating the technologies, and their use in a grade
school setting. The data will be gathered through an online survey. The participant pool will be limited to
students and faculty of the Information School as this insures a base level of knowledge and experience in
at least a few of the technologies being measured. The results of this research will be helpful to instructors
planning and implementing courses using these technologies.
Separating Nonlinear Propagation and Cavitation Effects in HIFU
Kyle MacDonald, Sophomore, Chemical Engineering
Space Grant Scholar
Mentor: Michael Bailey, Applied Physics Lab
Today, there are many applications of conventional ultrasound that are being discovered and researched. It
is proposed that High Intensity Focused Ultrasound (HIFU) waves can be used to safely and effectively
destroy cancerous tumors, kidney stones, and other tissue aberrations. This is accomplished by using very
high energy waves to “cook” the tissue. As the tissue temperature rises, the cells of the tissue die. This
creates a non-invasive way of neutralizing cancerous tumors. Using a curved-face transducer, the
ultrasound waves can be focused on a relatively small area, preventing unwanted damage to the
surrounding tissue. However, the ultrasound waves cannot be perfectly focused for two reasons; acoustic
nonlinearity and cavitation. Nonlinearity simply implies that the shape of the heated area (lesion) is not
symmetrical, but closely resembles the shape of a tadpole. Cavitation is the more severe of the two effects.
Cavitation is a small, vibrating gas bubble that forms at the node of the wave, which can lead to heating
where it is not wanted. The purpose of this experiment was to separate the two effects to see which portion
of the lesion is attributed to nonlinearity and which was not. This can be accomplished by running the
experiment under extreme pressure, which negates cavitation. This experiment was run on polyacrylamide
gels, which simulate living tissue. The gels were placed in a sealed tank, and then shot with HIFU waves

of varying frequency and amplitude to create lesions, and the size of the lesion was recorded after each
trial. The results were this: higher amplitudes yielded wider lesions, and higher frequencies yielded longer
lesions. Unfortunately, due to time restraints, the experiment was not run under pressure. If it had, the
working theory is that the lesions would be more focused than un-pressurized trials at the same frequency
and amplitude.
Measurement of Magnetic Fields Associated With High Altitude Sprites Determined by Magnetic
Search Coils
Amit Mahtani, Sophomore, Mechanical Engineering
Mary Gates Scholar, Space Grant Scholar
Mentor: Michael McCarthy, Earth and Space Sciences
Sprites are optical phenomena that occur above large thunderstorms; these sprites are most likely a form of
positive cloud-to-ground (CG) lightning discharge which develops at high altitudes (30-90 km) in a
substantial quasi-electrostatic field originating from a large parent discharge in the cloud below. Primarily
red in color, they usually last no more than a few milliseconds (on the range of 5ms to 300ms) and do not
appear to contact the cloud directly. As the first documentation of these occurrences was little over ten
years ago, little is known about this phenomenon. The University of Washington Sprite Balloon
Experiment was designed, the goal of which was to release four balloon payloads in Eastern Brazil, in
hopes to ascertain new information about sprites. My focus was on the VLF (Very Low Frequency)
magnetic search coil antenna (a magnetic search coil wrapped around a ferrite core), designed to make
magnetic field measurements in the x, y, and z directions around the payload. It was necessary to
determine the frequency threshold that our antenna would detect apparent frequencies. It was discovered
that the VLF antenna filtered all frequency beyond 10 kHz. This was higher than our original expectations,
which allowed us to expand the frequency range that we would analyze. The high sensitivity of the
antenna, due to the interference of other electronics, necessitated the shielded of the antenna from other
instruments in order to create minimal interference. The VLF antenna was mounted on the end of booms,
in an effort to distance the antenna from the electric field probes and the x-ray detectors. After a successful
collection of data, the data collected by the instruments is now being analyzed.
L1 Transposons and Methylation Fidelity
Nathan Manley, Senior, Biology
Mentor: Charles D. Laird, Zoology
Roughly 45% of the human genome is made up of highly repetitive sequences of DNA capable of
relocating throughout the genome. One such class is Line-1 (L1) transposons, and although they comprise
17% of our human genome, only 0.07% of spontaneous mutations are a result of L1 relocation. The vast
majority of L1 copies are maintained in a state of quiescence by DNA methylation, which is localized in
the promoter region of each L1 sequence and prohibits expression of the proteins necessary for transposon
relocation. In order to guard against transposon-induced mutations in our offspring, it is vital that our germ
cells preserve the methylation pattern present in each L1 promoter. With sperm cell DNA, it is possible to
compare methylation patterns in the two strands of each DNA duplex at the L1 promoter and develop a
quantitative understanding of methylation fidelity in germ cells. In the case of high fidelity, one expects to
see a nearly identical pattern of methylation for two complementary strands of DNA, whereas discordance
in methylation, or hemi-methylation, is indicative of low fidelity and can represent either a loss or gain of
methylation. My project uses bisulfite conversion to detect methylation, cloning and DNA sequencing to
read isolated products, as well as a new technique termed ‘Hairpin PCR’ to maintain DNA in its duplex
form. Thus far, I have obtained nine sequences for analysis and have observed a high degree of variation in
methylation in the L1 promoter, as well as instances of mutation that alter the number of sites available for
methylation. Such variation in methylation, including poor fidelity of inheritance of methylation, will
provide insights into transposon activity and quiescence, and may also provide information concerning
natural selection from the perspective of both the transposon and its host germ cell.
The Abundance of CH+ in the Vicinity of The Pleiades
Marleen Martinez, Sophomore, Pre-Engineering
Space Grant Scholar

Mentor: Steven R. Federman, Physics and Astronomy
Detection of particular molecules in interstellar space is the beginning of the journey to unlock the
mysteries of interstellar chemistry. Using spectroscopy of 20 Pleiades members has provided the
foundation for analysis of molecules and gas clouds that are very near the Pleiades. By analyzing these
spectra using computer programs designed specifically for this purpose, we find that the abundance and
velocity of each molecule reveal interesting trends. For example, filamentary structure is seen in maps of
CH+, CH, and Ca II velocity components. These maps will be used to study the relationship between these
species. To date we’ve mapped out 20 stars and their components.
The Regulation of Neuritic Process Degeneration in Neuronal Apoptosis
Jesse Matthews, Senior, Neurobiology
Mary Gates Scholar
Mentor: Richard Morrison, Neurological Surgery
Tau, a microtubule associated protein, binds and stabilizes microtubules in the neuritic processes of
neurons. In Alzheimer’s disease and various forms of brain injury neurons die in a process known as
apoptosis. During neuronal apoptosis microtubules dissociate and neuritic processes degenerate. Moreover,
tau polymerizes and aggregates in neurofibrillary tangles. It has been suggested that this aggregation may
be a way of sequestering nonfunctional proteins to protect the cell from its potentially noxious affects.
Additionally, it is believed that the neurofibrillary tangles block transport of proteins to axon terminals. We
have investigated the regulation of tau in neuronal apoptosis and neuritic process degeneration. The nuclear
phosphoprotein p53 regulates DNA damage induced apoptosis and may play a role in regulating tau
activity. Tau is regulated by both level of expression and phosphorylation. When tau is phosphorylated at
specific sites it cannot bind and stabilize microtubules. Phosphorylation of tau at the amino acid threonine
231 is thought to inhibit microtubule binding, which may lead to breakdown of neuritic cytoskeleton and
neurofibrillary tangle formation. Human neuroblastoma cells were grown in culture and treated with
camptothecin, which damages DNA and induces p53-dependent apoptosis. Protein extracts were prepared
at various time points and studied by immunoblot analysis. Tau expression levels were shown to decrease
initially, then increase above control after 8 hours of camptothecin treatment. Additionally, phosphorylation
at threonine 231 was shown to decrease with camptothecin treatment. This suggests that tau expression is
modulated by undefined mechanisms during apoptosis. Overexpression of p53 in neuroblastoma cells
induces the apoptotic signaling cascade. Studies are in progress to determine if p53 overexpression directly
affects tau phosphorylation and expression levels.
Altered Expression of FliC and the Generation of FliC-specific T Cells
Laura Mayeda, Senior, Biology
Mary Gates Scholar
Mentor: Brad Cookson, Medicine
Mentor: Molly Bergman, Microbiology
The type of infection caused by the bacteria Salmonella depends on its subgroup and the species of the
host. For example, Salmonella typhi is the etiologic agent of typhoid fever in humans. Upon infection,
Salmonella is recognized by the host immune response. To better live and replicate inside of its host,
Salmonella changes its gene expression. My project tests the hypothesis that Salmonella changes gene
expression to directly avoid recognition by host immune response. The knowledge gained by this research
will help the scientific community better understand this pathogen. Additionally, anticipated data may help
us better tailor the vaccine for human typhoid fever. Humans and mice resolve a Salmonella infection by
employing the adaptive immune system. A critical component of the immune response are T cells, which
recognize specific bacterial antigens. A greater number of antigen-specific T cells from a host signifies that
there is a stronger adaptive immune response and allows the animal to survive the infection. T cells from
mice immune to Salmonella infection recognize FliC, the major surface protein of the bacteria. Preliminary
data indicate that Salmonella decreases FliC production as it is growing inside of a mouse (i.e. in vivo). To
test the hypothesis that altered FliC expression influences generation of the number of FliC-specific T cells,
we constructed a Salmonella strain that increases expression of FliC in vivo. As an experimental control, I

transferred FliC into a Salmonella strain that does not naturally produce FliC. The new strain I made has
normal FliC expression in vivo; therefore a direct comparison can be made between the two strains
expressing different amounts of FliC. The goal is to see if the immunization of mice with the strain
expressing increased amounts of FliC enhances the adaptive immune response to FliC.
Habitat Survey of Tinjil Island Natural Habitat Breeding Facility
Justin McNulty, Senior, Biology
Mentor: Randall C. Kyes, Psychology
Tinjil Island, Indonesia, provides a natural habitat breeding facility (NHBF) for a free-ranging population
of long-tailed macaques (Macaca fascicularis). Central to the long-term survival of the island population is
the availability of natural food sources. Tinjil Island (approximately 600-ha) is located 16-km off the
southwest coast of Java and consists primarily of secondary, lowland tropical rainforest. Previous studies
indicate the island contains approximately 75 species of flora, 28 of which are known to produce food
items consumed by monkeys. A 2002 census estimated a population of more than 2200 monkeys. During
July-September 2002, a vegetation survey of Tinjil Island was conducted as part of a larger study
examining the feeding ecology of the macaques. Fourteen quadrats (0.04-ha) were randomly established at
1000-m intervals along the northern and southern midline of the island. Trees (n=430) were marked and
identified with respect to species, diameter at breast height, height, crown shape/size, and phenological
state. The dominant tree species on the island was Erioglossum rubiginosum (10.1%); the dominant
fruiting species was Gnetum gnemon (6.4%). The macaques favored Ficus benjamina and F. ampelas
species, accounting for 0.5% and 1.6% of sampled trees, respectively. This survey is crucial to the
management of the Tinjil Island NHBF to ensure a self-sustaining macaque population and habitat.
Supported in part by a University of Washington Mary Gates Endowment (to JAM) and NIH RR-00166.
Neural Correlations of the Bilingual Patient
Megan Meislin, Sophomore, Biology
Mentor: George Ojemann, Neurobiology
Mentor: Timothy Lucas, Neurobiology
Our ability, as a human race, to use, decipher and comprehend complex languages is a trait that distinguishs
us from all other species on this planet. Yet, the neuroanatomic characteristics that enable us to transmit,
encode, and react to this phenomenon are still unknown. The medical world is booming with technological
advancements that enhance our health and welfare, yet an understanding of language, one of the body’s
homeostatic mainstays, still remains a mystery. Our goal is to study language in humans and the areas that
are used to perform such complicated actions. More specifically, we hope to understand the localization of
language in patients who are bilingual, with a specific emphasis on finding the correlations between
language functions of the brain and how it differs between language and proficiency. We want to
determine which areas and which neurons are the main contributors in the brain’s activity when working
with one’s primary language and then how those areas vary in proficiency and importance when using
one’s secondary language. We read research articles including those written by Doctor Ojemann, and we
explored a database on language localization in bilingual subjects. Based on the information collected, a
hypothesis was created that could be answered by utilizing the neural stimulation of patients during
operation. All subjects underwent awake craniotomy, during which specific areas of their brains were
stimulated to test their motor skills. The subjects we examined were bilingual patients that were being
tested for differences in localization of brain activity due to the usage of different languages. Then, all data
elements from the subjects were entered into a database, using Excel spreadsheets. The data is in the
process of being discussed with my mentors and pieced together into a logical series of queries. Once this
has been done the data will be analyzed. Utilizing SPSS statistical software, I will see what statistically
significant (and non-statistically significant) findings can be discovered regarding my hypothesis.
Hopefully over the next two quarters, the answers and associated statistics associated with my hypothesis
will be found. The data will then be reduced to a scientific publication and poster presentation. Utilizing
the format of an introduction, methods and materials, results and discussion I, with editing from my
mentors, will author a manuscript that hopefully can be submitted for publication is a peer reviewed
scientific publication. I will prepare and submit a poster to present our findings at the Undergraduate
Symposium. Depending on the success of the research, there maybe a chance to present my findings at a

local or even national scientific meeting. As of right now, we are at the preliminary stages of data analysis
and will hopefully be making some conclusions on the data within the next few weeks.
Design and Synthesis of Nonlinear Optical Chromophores
Bjorn Millard, Freshman, Neurobiology
Mary Gates Scholar
Mentor: Larry Dalton, Chemistry
Modern technology constantly demands new materials exhibiting previously unrealizable properties, and
new materials processing methods, which yield ever smaller devices and integrated circuits. Photonics, the
relatively new field of science, is what we have been researching and have been using these new ideas to
engineer the next wave of electro-optic devices. My research focuses on the development of electro-optic
chromophores, which will be processed as polymers into sophisticated “opto-chips.” Electro-optic materials
are materials for which the index of refraction of the material can be changed by the application of a small
electric field. Devices fabricated from such materials can be used for the basic applications of electrical-tooptical signal transduction (conversion), optical switching at nodes of an optical network and optical beam
steering. We have been designing chromophore to exhibit low drive voltages, low insertion losses, high
operational bandwidths, and to be both thermally and photochemically stable. To achieve these results, we
have been using the bond-order-alternation theory to create large ground-state dipole moment (mg) and
large molecular first hyperpolarizability (b). In bond-order-alternation, single and double bonds alternate
within the organic chromophore to enable the variation of electron density along the length of the molecule
through electron delocalization. With this shift, the chromophore is converted from a non-charged
molecule to a zwitterionic molecule (neutral, but two opposing charges on the same molecule).
Accompanying this electronic change is a change in the materials index of refraction that can be used to
create an optical signal encoded with information. Some design and synthesis has been completed and we
are preparing to test the chromophore electro-optic properties by means of a state-of-the-art femtolaser.
An Automated Device for the Dissociation of Barrett’s Esophagus Biopsies for Flow Cytometry
Andrew Miller, Sophomore, Mechanical Engineering
Mary Gates Scholar
Space Grant Scholar
Matt Stanton, Sophomore, Computer Science
Princeton University
Mentor: Mark R. Holl, Electrical Engineering
Preparation of Barrett’s Esophagus biopsies for cancer tests currently takes a significant amount of time by
a trained technician before the cells can be analyzed. Barrett’s biopsies are soft tissue biopsies and due to
their very small size (several cubic mm) require optimal handling. Time used by technicians is expensive,
and technician to technician variation in yield suggest that using a mechanical device may significantly
reduce the time and cost required to prepare these cells and realize substantial improvements. The device
being developed works by placing a biopsy in a chamber between a rotating disk having microscale
protrusions and a lower surface having similar microscale protrusions. The protrusions on the upper and
lower surfaces act to tease the tissue biopsy apart when the disk is rotated. The reagent is used to lyse
(break down) the walls of individual cells and release the cell nuclei. The rotor acts to continually reveal
new layers of cells for lysis and nuclei release. The reagent also has a stain (DAPI) that selectively attaches
to DNA allowing the cell nuclei to be easily seen on a fluorescent microscope. After the cells have been
dissociated and are in the chamber, a small pump will draw them out and into a test tube for storage. We
have observed the process on a fluorescing inverted microscope as it occurs and have made design changes
based on what we have observed. Initially, a literature review was conducted to determine the state of the
field in both clinical practices (scalpels and pipettes) and other mechanical devices (pushing tissue through
a fine mesh, scraping samples over small blades). Initial design considerations were developed with input
from the Reid Lab at the Fred Hutchinson Cancer Research Center. Several iterations of the device,
including a handheld prototype, were designed and engineering drawings produced. One automated version
has been fabricated; we are currently working over the test device to incorporate new enhancements and
will begin testing shortly. Testing with the handheld prototype has yielded encouraging results, in the form
of a uniform suspension of cells collected after operation.

Should Federal Fisheries Policy Incorporate Cost-Recovery Mechanisms for Research in Support of
Science-Based Management?
James Mize, Senior, Pre-Social Sciences
Mary Gates Scholar
Mentor: Michael Taylor, Political Science
Mentor: David Fluharty, Marine Affairs
Statutes governing current federal fisheries management require measures to be based upon the best
scientific information available. Environmentalists, fishermen, managers, and scientists all agree that such
scientific information is sparse and that increased research would benefit both sustainable food production
and conservation concerns. Science, however, does not come cheaply, and the question remains: how
should such research be funded? One alternative is to increase the amount of funding derived directly from
the fishing industry in the form of extraction royalties. Advocates suggest that such policy assures
incorporation of such expense in fishing markets, encouraging more efficient means of producing
information and serving as a disincentive to overexploitation. Opponents warn that such a model may be
dysfunctional, having distributional effects with grave socioeconomic consequences and compromising
scientific independence and integrity. Whether such a model would work in U.S. federal fisheries remains
debatable, however, experiences abroad in other countries offer some clues to its potential in a domestic
application. A review of alternate fisheries governance structures details benefits and obstacles to pursuing
management reform incorporating “user fees” for participation in federal fisheries.
Measuring the Heat of Adsorption of Benzene on Pt(111)
David Moilanen, Senior, Chemistry
Mary Gates Scholar
Space Grant Scholar
Mentor: Charles Campbell, Chemistry
Mentor: Hyeran Ihm, Chemistry
Transition metal catalysts are used every day in a wide range of applications from the industrial production
of chemicals to refining petroleum products and reducing emissions from automobiles. Since metal
catalysts are such an important part of our industrial production and everyday life, it is important to
understand their properties and their catalytic activity so that better and more efficient catalysts can be
developed. Our research focuses on the properties and reactivity of platinum. Using microcalorimetry
(measuring very small amounts of heat) techniques in a vacuum chamber at a pressure of 10-10 millibars we
are able to detect heats of adsorption of less than a microjoule of energy. We study the adsorption of gas
molecules on a single crystal of platinum by measuring the heat released when a pulse of molecules adsorbs
and determining the probability that a molecule that strikes the surface will adsorb. From this information
we are able to understand both how strongly the molecule is adsorbed to the surface and what happens to it
when it does strike the surface. Currently, we are testing our apparatus by studying the interactions of
benzene on a platinum single crystal. The heat of adsorption of benzene on clean platinum (111) has been
measured to be 152 kJ/mol. Since these are the first measurements of their type in the world, as far as we
know, we cannot compare them to tabulated results. However, we can compare the results from our
apparatus to similar desorption measurements with good agreement. Experiments to measure the heat of
adsorption of benzene and related hydrocarbons on platinum (111) are ongoing. The values that we
measure are much more accurate than desorption measurements and will lead to an improved
understanding of transition metal catalyst activity.
The Effect on Chromsomal Segregation of Truncation of Human SMC1-alpha in Cultured Human
Tissue
Jonathan Myers, Senior, Neurobiology
Mary Gates Scholar
Mentor: Di Kim Nguyen, Pathology

Chromsomes are composed of DNA, in a form that allows for their heritability. Unfortunately, this
heritability is not always certain. Chromosome aneuploidy, the uneven division of chromosomes to
daughter cells, is a cause of birth defects and plays a critical role in the development of cancer. Little is
known about specific proteins involved in missegregation of chromosomes, butwe do know that sister
chromatids are aligned during S phase by interactions resulting from the DNA replication process. This
process requires coordination of two complexes, cohesin and condensin. Cohesin is involved in holding the
sister chromatids together. Current models suggest that cohesin is released from chromosome arms after
replication to allow condensin to bind and act on compacting the DNA into the tightly folded chromosome
structures seen at metaphase. Cohesin consists of the heterodimer SMC1α and SMC3, from the highly
conserved Structural Maintenance of Chromosomes family, and of two other subunits. The two cohesin
SMC components are thought to align anti-parallel along their long stretches of coiled-coil domains
coupling the N-terminal ATPase region and C-terminal DNA-binding region at both ends of the dimer.
The important role of SMC proteins in maintaining sister chromatid cohesion suggests that alteration of
these proteins would disrupt chromosome segregation and cause aneuploidy. Mutations of SMC proteins
do cause missegregation in yeast, but it is not known whether this would be the case in mammalian cells.
To address this question, we expressed a truncated version of SMC1α, tSMC1α, deleted for the second
coiled-coil region and the conserved DNA-binding DA box region, in two different human cell lines and
determined the ploidy of chromosomes in expressing cells by fluorescent in situ hybridization (FISH) using
centromeric DNA probes. We found a significant alteration of chromosome counts in both HeLa and
MCF-7 cells after 22 hours of tSMC1α expression. In addition, flow cytometry analysis on transfected
MCF-7 cells showed decreased numbers of cells in S and G2 phases, suggesting that overexpression of the
truncated SMC protein induced cell cycle arrest.
Quantitative Evaluation of Surgical Skill via Hidden Markov Modeling
Fumihiko Nagahisa, Junior, Electrical Engineering
Timothy M. Kowalewski, Senior, Electrical Engineering
Mary Gates Scholar
Jacques Q. Le, Senior, Electrical Engineering
Mentor: Blake Hannaford, Electrical Engineering
Mentor: Jacob Rosen, Electrical Engineering
In the interest of objective skill assessment in surgical training, the use of Hidden Markov Modeling has
been proposed to numerically analyze and assess skill level of surgical trainees.
This is a statistical
method that can robustly characterize a variety of systems and has enjoyed substantial success in
applications of speech recognition. If valid, this approach would significantly augment surgical education,
which, in its current state, leaves assessment and accreditation undesirably subjective. The BioRobotics
Lab has developed a Hidden Markov Modeling Toolkit in the MATLAB programming environment as well
as an extensive database of compatible surgical data. In order to establish the legitimacy of their use, the
accuracy of the toolkit must be validated before its application. To this end, a three-phase approach has
been developed and, to date, the first stage of operation has been successfully verified. Furthermore,
similar toolkits in other programming environments have been obtained to add credibility to the final
analysis. After toolkit verification is complete, an analysis of the surgical data is planned. Initial results
using standard Markov modeling were confirmed by a tandem evaluation carried out by accredited
surgeons, thus establishing proof-of-concept for this general approach. By implementing Hidden Markov
Modeling on the same data sets, an objective measure of efficacy is possible. This affords a reliable
optimization of the Markov parameters. In particular, the goal is to establish the minimum number of states
in order to effectively analyze surgical skill.
Cell Surface Protein Immunity in Treponema Pallidum
Steve Nelson, Senior, Biology
Hughes Scholar
Mentor: Wesley Van Voorhis, Pathobiology

Treponema pallidum is the causative agent of Syphilis, a disease that currently affects 30 million people
worldwide. Clinical observations indicate that the disease progresses through 3 stages; a primary stage
characterized by an ulcerative lesion at the site of infection, a secondary, disseminated stage where the
bacterium has spread systemically throughout the body, and a tertiary, late phase of the disease.
Macrophages within the body are the primary line of defense against infection and require that the
bacterium be opsonized for full macrophage activity. However, a few bacteria manage to survive through
each stage of the disease. It is believed that a bacterial cell membrane protein called TprK elicits the
antigenic response and is composed of 7 variable regions which mutate in order to evade the immune
response at different stages of the disease. It is hypothesized that an infected host will be immune to
subsequent challenge with a strain carrying a homologous, or nearly so, cell surface protein. I will be
testing for this immunity by cross reacting 3 TprK proteins derived from # strains of T. pallidum against
rabbit anti sera for one of my selected strains.We selected Chicago A and C strains and a well characterized
strain called Nichols K+. Genomic DNA from the 3 strains (graciously provided by Rebecca Lafond) will
be PCR amplified and isolated for purification on LMP agarose gel. Our purified gene will be cloned into
pGEM-T vector and mutants will be selected for. The plasmid containing our insert will be isolated for
digestion with NotI and NcoI. The DNA will then be sequenced and compared between strains. pRSET
expression vector will be used to amplify our cell surface protein TprK which will then be isolated with
BCA-200 protein assay kit. Protein from each strain will be allowed to cross react with rabbit anti sera of
the Nichols K+ strain using ELISA for detection. Current work is at the sequencing stage of our project. I
will compare each stain for sequence homology and denote where the major differences if any occur. Early
analysis shows remarkable homology in the variable regions with only sporadic bp changes interspersed
among them. By way of gel electrophoresis the entire gene lies around 1.2Kb and the N and C terminal
regions appear well conserved between the strains. The next step will be protein amplification in pRSET
expression vector.
An Investigation Into Battery Conditioning Techniques
Tho Nguyen, Senior, Electrical Engineering and Applied Mathematics
Mary Gates Scholar
Mentor: Linda G. Bushnell, Electrical Engineering
Exploration of integrating control, communication and computation in the field of autonomous robotics is
the focus of the Autonomous Robotics & Control Systems Laboratory. One of the fastest growing fields of
technology is networked systems, of which mobile computing and robotics play a big part. As capabilities
increase, so does the power demand for these new technologies. To further investigate the area of portable
energy sources, this research analyzes current battery technology – more specifically, battery conditioning
for NiCad (Nickel Cadmium) and NiMh (Nickel Metal-Hydride) batteries. From our initial research on
current technology – which involves pulse charging and intelligent charge monitoring - we have built and
tested an intelligent NiMh charger as a solution to improve battery conditioning for NiCad and NiMh
batteries. The NiMh battery charging and management system is specifically designed for mobile robots.
While the recent drastic reduction in the cost of NiMh batteries, coupled with the steady increase in their
capacity, makes them an excellent choice for mobile robot applications, the battery’s chemistry makes it
hard to recharge in situ without compromising the life of the battery. Our NiMh battery charging and
management system is intended to maximize the number of charge/discharge cycles that can be achieved
for a given set of batteries while simultaneously protecting the robot’s electronics from transient events that
may occur during charging. As the result of the investigation, a more holistic understanding of battery
technology is achieved. Proper battery charging/discharging no longer only involves bringing in and taking
out charge but rather the implementation of this process is where the key to battery conditioning lies.
Advancements in the area of portable energy sources contribute to further capabilities of robots as well as
mobile technologies as a whole.
Preliminary Orbit Selection for the Mars Gravity Biosatellite
Leslie Nixon, Senior, Physics
Mentor: Adam Bruckner, Aeronautics and Astronautics

The Mars Gravity Biosatellite is a joint program between the University of Washington, the University of
Queensland (Australia), and MIT. The purpose of this program is to determine the effects of simulated
Martian gravity using a spinning spacecraft, on the physiology of mammals with twelve mice placed into
low Earth orbit for a period of fifty days. Four of the mice will be pre-impregnated and will give birth to
litters of pups during the mission, allowing developmental biology studies to be conducted. At the
conclusion of the mission the mice and their habitat will be returned to a pre-designated landing zone for
post-flight analyses. The Orbit Selection subgroup is in charge of analyzing and selecting orbits that satisfy
constraints regarding radiation, eclipse fractions, propulsion system usage, and communication windows.
Some of the main difficulties have been maintaining low levels of radiation, while minimizing propellant
consumption. To date we have identified a set of five candidate orbits. We are currently conducting a
comprehensive trade study in order to select a baseline orbit.
The ZaP Experiment: Diagnostics and Applications
Peter Norgaard, Junior, Aeronautics and Astronautics
Mary Gates Scholar
Space Grant Scholar
Kris Yorak, Senior, Physics
Mary Gates Scholar
Space Grant Scholar
Mentor: Uri Shumlak, Aeronautics and Astronautics
Mentor: Brian Nelson, Aeronautics and Astronautics
The ZaP Flow Z-Pinch experiment is a unique plasma fusion concept currently being researched in the
Aeronautics & Astronautics Department. If properly stabilized, ZaP plasmas may have applications for
such exciting technologies as fusion electrical power production, high-energy space propulsion, and
semiconductor etching. Critical to the ZaP research effort is an understanding of plasma energy loss from
particle flux and emitted radiation. A gridded energy analyzer (GEA) was designed to measure the kinetic
energy of ions and provide information on the total ion energy loss. A photomultiplier tube (PMT) was
used to determine the evolution of emitted radiation with respect to time.
Examination of the Effects of antipsychotic medications on the Glutamate Neurotransmitter System
Chioma Nwachukwu, Junior, Biopsychology & Cognitive Science/History
University of Michigan
Mentor: Robert McCullumsmith, Department of Psychiatry and Mental Health Research Institute
University of Michigan
Mentor: James Meador-Woodruff, Department of Psychiatry and Mental Health Research Institute
University of Michigan
The objectives of this study are to determine the effects of antipsychotic medication on the glutamate
neurotransmitter system by measuring levels of vesicular glutamate transporter transcript expression in the
rat brain. Thirty-two male Sprauge-Dawley inbred rats were used in this study. For 21 days, 12 rats
received a daily dose of 2 mg/kg of haloperidol, 10 rats received a dose of 20 mg/kg of clozapine, and 10
rats received a dose of vehicle. Genes for vesicular glutamate transporter 1 (VGLUT 1), vesicular
glutamate transporter 2 (VGLUT 2), and vesicular glutamate transporter 3 (VGLUT 3) were targeted for
study. Primers were designed for these genes and then amplified using Polymerase Chain Reaction. The
subsequent gene segments were subcloned, sequenced and linearized. Linearized and extracted plasmid
was used to synthesize [35S] radioactive probes. [35S] Riboprobes were then placed on rat brain sections at
55°C for 18 hrs. The sections were then washed, dehydrated, and apposed to film.Differential VGLUT 1
and VGLUT 2 transcript labeling was found in the hippocampus and in layers of the cerebral cortex.
Results for VGLUT 3 are pending. At the time of publication, data analysis has not been completed.
However, successful labeling of VGLUT 1 and VGLUT 2 in the rat brain test films has been observed,
demonstrating the specificity of these probes in the rat brain. Also, the reliability of the techniques used in
the development of these probes was confirmed and can be used in the future development of genes of
interest.

UCHL-1: Seeking a Genetic Association with Parkinson’s Disease
Starlyn Okada, Senior, Microbiology
Mary Gates Scholar
Mentor: Fred Farin, Environmental Health
Parkinson’s disease (PD) is the second most common neurodegenerative disorder affecting more than a
million people in the United States. PD is a progressive neurodegenerative disease clinically characterized
by symptoms including resting tremor, bradykinesia and rigidity. It is pathologically characterized by the
presence of Lewy bodies in the brain which has been widely discussed as the consequence of protein
aggregation. Ubiquitin carboxy-terminal hydrolase L1 (UCHL-1), found in Lewy bodies, is one of the most
abundant proteins in the brain and plays an essential role in removing damaged proteins. A single base-pair
mutation in the protein coding region of the UCHL-1 gene has been previously described. The mutation
changes a serine residue to a tyrosine residue in codon 18 (S18Y) resulting in a decrease in protein
function. Reduction of UCHL-1 activity may lead to an accumulation and even aggregation of unknown
metabolite(s); thus, the S18Y polymorphism may be an initial event leading to the development of PD. A
high throughput fluorogenic 5’ nuclease Taqman™ assay utilizing the ABI prism™ 7700 was developed to
detect this polymorphism. The assay incorporates fluorescently labeled allele-specific probes into a
standard polymerase chain reaction to discriminate between wildtype and polymorphic alleles. Selected
samples are confirmed to be either wildtype, heterozygous, or homozygous for this polymorphism through
DNA sequencing of the subsequent amplified products. An analysis of the association between the S18Y
polymorphism and the development of PD in a study population consisting of 200 age and sex matched,
Caucasian individuals is presently being completed. Supported by NIEHS Superfund ES10750, ES04696,
and Center ES07033.
A Simplified Approach to the Synthesis and Analysis of C-11 PK 11195 and its Plasma Metabolites
Nural Orgun, Junior, Biochemistry
Mary Gates Scholar
Mentor: Jeanne Link, Radiology
After a brain injury, such as a stroke or other major tissue-damaging event, there is an increase in
peripheral brain benzodiazepine binding sites. When a radioactively labeled benzodiazepine ligand is
injected into a patient, it is possible to visualize where the damage has occurred in the brain and to what
extent. The molecule [1-(2-chlorophenyl)-N-methyl-N-(1-methlpropyl)-3-isoquinolinecarboxamide], PK
11195, binds to these benzodiazepine sites with high selectivity. When it is labeled with the positron
emitting isotope C-11, it can be injected into a patient and the benzodiazepine receptors imaged using
positron emission tomography (PET). The purpose of this project has two parts. The first is to synthesize
PK 11195 from simple precursors. I have modified literature methods for synthesis of the active R
enatiomer of desmethyl PK 11195 to develop a less complicated synthesis that produces a greater yield.
The second purpose is develop better methods to rapidly analyze the plasma metabolites that result when
PK 11195 is introduced into the body. These metabolites have to be accounted for in order to quantitate the
brain benzodiazepine receptors from the PET study. High-performance liquid chromatography (HPLC) has
been the analytical tool of choice in the literature. However, the short half-life, 20 minutes, of carbon-11
and low plasma radioactivity levels are not compatible with HPLC as an analytical tool. The goal of the
second stage is to see if faster methods that dilute the radioactive analytes less can be developed to analyze
PK 11195 plasma metabolites. These new methods will be compared with the standard HPLC methods.
Computer Model of an Open Ecological System
Meena Padha, Senior, Biology
Mentor: Frieda Taub, Aquatic and Fishery Sciences
The goal of Dr. Taub’s research laboratory is to optimize a closed ecological system (CES) such that it will
be able to survive as a self-sustaining environment. A CES is one in which energy is exchanged in the
form of incoming light and the release of heat, but cannot exchange gases with the atmosphere. In contrast,
open ecological systems do exchange gases such as CO2, and O2 as well as energy exchange in the form of
heat and light. Some of the projects dedicated to testing the dynamics of such systems are those that study
the chemical and biological interactions. It is necessary to learn how closed and open systems work

theoretically, and in practice, to understand how these systems would work in space or on another planet.
Much of the CES research conducted by NASA, especially the current Biosphere 2 project in the Santa
Catalina Mountains in Oracle, Arizona, focuses on how to better understand the chemical and ecological
processes that occur on planet Earth. An intricate network of production, consumption, and degradation
exists between all parts of ecological systems big and small, and in order to understand these dynamics, we
must recreate systems while changing certain variables to see how the rest of the system responds. The
model that was used for this particular research was based on production and oxygen diffusion in open
aquatic ecosystems. Environments that often fit this model include ponds, small pools, lakes, and shallow
seas. The parameters included in this model are a source of primary production (use of light energy for the
production of plant biomass), an organic population (some type of grazers), and dissolved nutrients. The
model facilitates answers to questions about how the system would change upon variation of specific
parameters. The parameters that were varied were light, nutrients, organic matter, and the diffusion
coefficient (diffusion of O2 between liquid phase and gas phase). The results showed that increasing
organic matter Q (X4), and reducing inorganic nutrients had substantial negative effects on the net
production, dissolved O2, and available nutrients.
The Ski Measurement Fixture: Implementing a Design Through Problem Solving and Research
Jesse Peck, Senior, Mechanical Engineering
Mentor: Joseph Garbini, Mechanical Engineering
One of the last steps of ski manufacturing is to provide a matched pair. Material variations and machining
tolerances result in individual ski properties that differ from the design norm. K2 sports requires a machine
that will aid in the process of pairing skis; this machine will measure the mass, stiffness and camber of a
ski. The goal of this project is to provide K2 with the design of a prototype that will conduct all
measurements in less than five seconds. The apparatus was broken into sub functions of: position ski on
supports, measure forces on supports, load ski, measure ski displacement, compute desired quantities.
Basic concept solutions for each sub-function were found separately. The initial product design integrated
the best solution for each task. With a preliminary design in place, solutions for each sub-function are
being refined. Research is being conducted to find the components that will be implemented in the final
design. Based on this design, a prototype will be produced and tested. The success of this prototype will
determine future production of the ski measurement fixture.
Intense Downslope Flow Over a Mountain
David Peterson, Junior, Aeronautics and Astronautics
Mary Gates Scholar
Space Grant Scholar
Mentor: Peter Rhines, Oceanography
The topography of the Earth has a major impact on the circulation of air in the atmosphere and in the
oceans, but little is understood about how these effects manifest themselves. Not understanding fully how
topography affects the flow of a fluid is one reason why weather is so hard to predict. This experiment
looks at one interaction of a fluid with topography: intense downslope flow over a mountain. This flow
occurs when a stratified fluid, such as the atmosphere, flows over a topographic feature, such as a
mountain, which can cause the dense bottom layer to form a fast moving, concentrated jet. Familiar
examples of this flow include the “Chinook Winds” of Colorado. Questions about intense downslope flow
that we are looking at include how the flow acts with different levels of stratification. We are interested in
finding out what conditions are necessary for the flow to develop and how the flow changes as the
stratification goes to zero. The experiment is conducted in an eight-foot-long tank in which an overturning
circulation causes fluid to flow over a mountain placed in the tank. The progress of the project thus far has
including building the apparatus and testing measurement techniques. We have also taken many pictures
and videos of the flow which allows us to see qualitatively what is going on in the flow. We are in the
process of collecting velocity and density profiles which will be used to analyze the flow under varying
conditions.

Development of GABAb Receptor Immunoreactivity in the Avian Auditory Nuclei
Joshua Pfeiffer, Senior, Neurobiology
Mentor: R. Michael Burger, Otolaryngology
Mentor: Edwin W Rubel, Otolaryngology
Nucleus magnocellularis (NM), nucleus angularis (NA), and nucleus laminaris (NL), second and third
order auditory nuclei in the avian brainstem, receive GABAergic input primarily from the superior olivary
nucleus (SON). Previous studies have demonstrated that both GABAa and GABAb receptors (GABAbRs)
are responsible for the inhibitory response in NM. GABAbRs were studied in the chick brainstem. We
sought to characterize the distribution of GABAbR expression in these nuclei through development and
following deafferentation. We used a polyclonal antibody raised against GABAbRs, and examined NM
and NL at 4 stages of development; embryonic day (E) 10, E14, E21, and posthatch day (P) 20. Preliminary
results show that at P20 and E21 when the structure and function of the auditory nuclei is known to be
mature, GABAbR immunoreactivity is characterized by discrete puncta covering the somas of NM, NL,
and a subset of NA neurons. At E14 when the GABAergic synapses are forming, similar labeling is
observed. However, at E10, when GABAergic fibers are entering the auditory nuclei, immunoreactivity is
present in somas of NM and NL neurons as diffuse staining with few puncta. Unilateral cochlea removals
were performed at P5 and chicks were sacrificed after a 30 day period. Complete loss of VIIIth nerve
terminals did not result in a noticable change in the density or distribution of GABAbR immunoreactivity.
This result suggests that most GABAbRs are postsynaptic in NM. The characterization of GABAbR
distribution through development and under conditions of afferent deprivation enriches our understanding
of the full complement of inhibitory influences on central auditory processing.
Admit One: The Use of Spectacle in Contemporary Representations of the Holocaust
Susan Philipsen, Senior, German
Mary Gates Scholar
Mentor: Eric Ames, Germanics
The tension between representing and remembering the Holocaust lies at the core of contemporary debates
about Schindler’s List and “The Memorial to the Murdered Jews of Europe.” I have chosen these works in
order to discuss viewer involvement, visual display, and documentation through the aspect of spectacle.
After examining the pieces in question and their surrounding debates, I have identified similarities beyond
their obvious thematic relationship. Much of the public’s critical response developed from the use of
spectacle in both Schindler’s List and the memorial. Critics have argued that spectacle exploits the
seriousness of the Holocaust by transforming it into a vehicle for thrills. While the use of spectacle could
derail efforts to foster respectful awareness of the Holocaust, I propose that the issue here is too complex to
judge so simply. As I argue, when spectacle is carefully balanced with documentation, it can—and in this
case does—succeed in capturing and maintaining the interest of viewers in the service of a constructive
goal: That is, to spark public discussion about contemporary representations and memory about the
Holocaust. I have chosen three categories to give my argument structure. I begin by defining spectacle and
its expression through visual display and viewer involvement. Next, I discuss how documentation
complements spectacle as a necessary counterpoint or grounding element. Finally, I address the
implications of the interrelationship between spectacle and documentation for our understanding of the
Holocaust in public memory today.
Optical Radiative Transfer in Deep Waters
Brian Piening, Senior, Physics and Astronomy
Mary Gates Scholar
Mentor: Norman McCormick, Mechanical Engineering
In deep, spatially uniform waters, incident solar radiation tends to an azimuthally independent shape with
increasing depth because of multiple scattering events. This phenomenon is analogous to sunlight on a
cloudy day, when the direction of the sun cannot be discerned because of an optically thick cloud layer.
Numerical computation with the radiative transfer equation can be used to calculate the depth at which the

light reaches an azimuthally-independent shape. That depth depends on the incident illumination at the
surface and on the absorption and scattering properties of the medium. As light propagates downward in
water, the rate of change with depth approaches an exponential decay. Knowledge of the decay constant
(i.e., the diffuse attenuation coefficient) helps one to solve the inverse radiative transfer problem to
determine the absorption and scattering properties of the water. Knowledge of these properties can be used
to characterize the constituents of the water. This project provides guidance as to the depths required for
measurements to be made to accurately solve that inverse problem. Our approach involves the use of a
commercially available computer program, Hydrolight, to solve the radiative transfer equation. We
investigated not only the behavior with depth of the diffuse attenuation coefficient, but also two other
parameters that depend on the absorption and scattering properties. These parameters also tend to constant
values with increasing depth. A paper presenting results of this research has been submitted to Applied
Optics, a journal of the Optical Society of America, and research toward a second paper in this subject area
is underway.
Heteromeric Protein Associations of Sorting Nexin 7
Sarah Prichard, Senior, English
Mentor: W. Tony Parks, Pathology
Mentor: Momoko Her, Pathology
Mentor: Lananh Nguyen, Pathology
Within the body, the workings of each cell are controlled by complex cascades of hormones, growth
factors, and second messengers. Although microscopic in scale, these signaling pathways are as vital to our
survival as the flow of blood through the heart. For example, transforming growth factor-β (TGF-β),
epidermal growth factor (EGF), and insulin regulate signaling cascades involved in cell proliferation,
differentiation, and wound healing. It is the corruption of these pathways that leads to many significant
diseases, including cancer and diabetes. Although research has established the powerful influence of these
growth factors and their receptors on cellular processes, relatively little is known about their transport
within the cell. My project focuses on sorting nexins (SNX), a family of proteins implicated in the
intracellular trafficking of these (and other) growth factor receptors. Studies of SNX1-4 and 6 have
documented interactions with TGF-β, EGF, and insulin, as well as strong associations with the early
endosome, an organelle involved in the sorting and trafficking of membrane proteins. The sorting nexins
are thought to direct the transportation and degradation of membrane receptors, indirectly influencing the
strength of signals through various signaling pathways. My project used overexpression experiments to
identify proteins associating with a novel sorting nexin, SNX7. COS-1 cells were transfected with sorting
nexin expression vectors, and the resulting cell lysates were immunoprecipitated with antibodies against
SNXs 1-6. The immunoprecipitated proteins were then assayed in Western blots for association with
SNX7. Sorting nexins 1, 2, and 6 all interacted strongly with SNX7, suggesting that these proteins function
in a multimeric complex. By defining the complexes within which the sorting nexins function, we can shed
light on how sorting nexins modulate receptor trafficking and signaling. Ultimately, these studies may
provide insight into the cellular mechanisms that underlie major diseases such as cancer and
atherosclerosis.
Choose Your Words Carefully: Social Factors in Event Related Memory
Larry D. Pruitt, Senior, Psychology
Mary Gates Scholar
Mentor: Lori Zoellner, Psychology
The frequency and severity of pathological adjustment following a trauma may depend on many factors
(Ullman, 1999; Brewin, Andrews, & Valentine, 2000). Many studies suggest that social factors, especially
negative reactions, play a strong role in regulating the severity of posttraumatic symptomology, few
however, address the mechanisms by which this occurs (Ullman & Filipas, 2001; Zoellner, Foa, and
Brigidi, 1999). Current models of social support suggest that negative reactions may affect recovery via a
suppression of adaptive coping responses, thereby inducing increased posttraumatic symptomology
(Ullman, 1996). To explore this hypothesis, I examined how different forms of social reactions influence
memory, anxiety, and intrusive thoughts following a distressing event. Using an analogue design, male and
female participants viewed a video tape of a motor vehicle accident and then viewed a second video tape of

a "friend" portraying one of three possible social reactions: positive, negative, or neutral. These reactions
focused on, for positive, validation and encouraging disclosure, and, for negative, invalidation and
discouragement of disclosure. Participants completed state emotion scales, monitored intrusive cognitions
for 48 hours, and then returned to the lab to answer additional memory questions about the videotapes. I
hypothesized that participants who receive negative social reactions following the distressing video would
be more anxious and distressed, experience increased amounts of intrusive thoughts, and recall the event of
the video as more distressing. I will discuss how negative reactions may inhibit emotional processing of
the traumatic memory, thereby exacerbating posttraumatic symptomology. Implications may be applicable
to the treatment of victims by both formal support providers (i.e. clinicians) as well as informal support
providers (i.e. the victim’s family and friends).
Radical Protein Differences in the mIAN5 Region of Diabetic and Non-Diabetic Mice
Ian Reyes, Junior, Technical Communication
Mentor: Elizabeth Rutledge, Medicine
Mentor: Brian Van Yserloo, Medicine
The idea of radial vs. conservative protein differences in different species seems like a difficult and tedious
topic, but the ideology behind the matter is very basic. Often times there are normal differences that occur
in the genomic sequence between different organisms in the same species (i.e. normal differences in the
genomic sequences of two mice). These normal differences are known as conservative differences.
Though these normal differences do play a part in the creation of different proteins, these variations in
proteins are not considered significant. However, there exists a more meaningful set of protein differences,
ones which have the potential to cause certain disorders in organisms. These meaningful differences are
labeled as radical differences. Specifically regarding diabetes, any of these radical protein differences
could play a role in the development of diabetes in mice, or even more importantly, humans. If these
radical differences in proteins are meaningful, it could lead to studies on tracking and eliminating these
protein differences in humans, possibly leading to an alternative treatment to diabetes.Research in the area
of radical protein differences between diabetic and non-diabetic mammals continues to progress, but with
slow momentum. With my extensive knowledge in performing and analyzing sequence reactions, I have
taken on the task of searching for these radical protein differences in 14 different mice. After performing
assays which sequence specific sections of the mice’s genome (called the IAN5 region), I will utilize
various elements of technology to create protein sequences of the IAN5 regions in these different strains of
mice. Subsequently, I will look for any possible radical differences between my different strains compared
with diabetic, and non-diabetic mice.Thus far, I have sequenced the IAN5 regions in 9 of my pool of 14
mice strains. Furthermore, I have begun computer analysis on the mice sequences, which includes creating
proteins from these sequences, and comparing these proteins to the proteins of diabetic and non diabetic
mice. Given more time, I believe I can complete a study which will serve as part of a foundation that later
diabetic studies could build on.
Malaria and Drug Resistance: What Can Genetics Do?
Brian Rezvani, Junior, Biology
Hughes Scholar
Mentor: Carol Sibley, Genome Sciences
Malaria is a life-threatening parasitic disease that causes 300 million acute illnesses and more than one
million deaths annually. As a result, malaria imposes significant economic costs on the poorest countries in
the world crippling much-needed development. Recent studies show that malaria is responsible for costs of
$8 billion annually in Sub-Saharan Africa alone. Plasmodium falciparum is the most deadly of the four
types of human malaria and there is no vaccine available; currently, drugs are used to both prevent and treat
the disease. One of these drugs, pyrimethamine, is a competitive inhibitor of the essential P. falciparum
enzyme, dihydrofolate reductase (dhfr). However, point mutations in the dhfr gene confer resistance to
pyrimethamine and related compounds. Selection of these point mutations is rapidly compromising the
efficacy of these drugs. We have engineered a strain of the budding yeast Saccharomyces cerevisae that
has its endogenous dhfr knocked out and is dependent upon a P. falciparum dhfr instead. This allows us to
study the P. falciparum dhfr enzyme efficiently and inexpensively, and to identify P. falciparum mutants
that can confer resistance to drug treatments. In the ongoing attempt to fight malaria, researchers have

developed a new dhfr inhibitor, chlorcycloguanil. Chlorcycloguanil is in the last phases of clinical trials
and is expected to be approved for use later this year. Alarmingly, studies show that mutations at the 16th
amino acid of the P. falciparum dhfr can silently occur when under selection pressures of pyrimethamine.
These dhfr alleles are sensitive to pyrimethamine, but resistant to chlorcycloguanil. It is likely that other
similar mutations exist and our work will identify these pyrimethamine-sensitive, but chlorcycloguanilresistant dhfr alleles so that surveillance can commence before the release of chlorcycloguanil into target
populations.
Combinatory Semantic Processing Can Occur Independently of Syntactic Analysis
Caitlin Rippey, Senior, Neurobiology
Mary Gates Scholar
Mentor: Lee Osterhout, Psychology
Mentor: Albert Kim, Psychology
Understanding how the brain combines the meanings of individual words into larger phrasal and sentential
meanings is among the great challenges facing language researchers today. The most prevalent models of
language comprehension propose a set of serially ordered processing stages in which grammatical
(syntactic) analysis strictly precedes and guides the processing of meaning (semantic processing). We
recorded electroencephalogram (EEG) data from 19 sites across the scalp as subjects read sentences
containing linguistic violations. Event related brain potentials (ERPs) associated with language processing
were calculated by averaging the EEG signal timelocked to the onset of the target word. The anomalous
sentences began with a noun phrase that was highly plausible as the logical object (or theme) of a following
verb, but implausible as its doer, or agent. The inflection of the verb, however, was consistent only with an
interpretation in which the noun phrase was the agent of that verb (e.g., The pizza was delivering.) We
found a positive deflection of ERPs 600-900 milliseconds (P600) after the onset of the anomalous verb for
violations relative to well formed control sentences. The P600 effect has been strongly correlated with
syntactic processing difficulty, thereby indicating that the subjects had committed to the more plausible
interpretation, and had difficulty integrating the actual verb ending into their understanding of the sentence.
In addition, we found no negative deflection at 400 milliseconds (N400). An N400 effect would have
indicated semantic processing difficulty, and its absence signifies that the subjects did not pursue the
implausible interpretation of the sentence suggested by the syntactic cues. We take this to mean that
subjects used the strong semantic cues to develop an interpretation of the sentence even in the presence of
contradictory syntactic evidence. We suggest that semantic processing can operate with a considerable
degree of independence from syntactic processing.
Ecosystem Design in Preserve Management: Developing a Management Plan for Friday Harbor
Laboratories using an Ecological-sensitivity/human-use Model
Annalissa Ritchie, Senior, Zoology
Mary Gates Scholar
Mentor: Roxanne Hamilton, Landscape Architecture
Mentor: Perry Gayaldo, Landscape Architecture, Forest Resources
Preserve management is a concern worldwide. Many areas that have been set aside as preserves have other
uses, past or present, associated with them. It is a challenge to determine where to draw the line between
accomplishing the ecological goals of the preserve and maintaining those additional uses. One such area is
the Friday Harbor Biological Preserve, in which lies the Friday Harbor Laboratories of the University of
Washington. Friday Harbor Laboratories has become a world-renowned research station in the field of
marine biology. Its location provides access to diverse and unique populations of marine organisms.
While striving to provide researchers with the best resources and facilities available, there is a concern that
environmental considerations of the terrestrial/aquatic ecosystems of the preserve may be overlooked. To
address this concern, we were given the task of developing a management plan. Our goal was to take into
account the needs and functions of the facility while developing ecological monitoring tools and methods.
We surveyed the terrestrial landscape to design an environmental data collection protocol and after
gathering the resulting physical data, recorded human use and social concerns for the area. Our goal with
the data collection was to be able to put the information into a weighted-scale GIS model that would tell us

something about the environmental sensitivity of various areas of the preserve. The resulting model
formed three main areas of management for the preserve: developed, buffer, and undeveloped. We used
these management area classifications to recommend different use restrictions and mentioned additional
improvements that could be made towards ecological development of the laboratories. While
accomplishing the goal of developing a preserve management plan for Friday Harbor laboratories, we hope
that this technique of informing management recommendations could further be applied to designing future
management plans for other preserves.
Adult Muscle Development During Metamorphosis in the Ascidian, Boltenia villosa
Brock W. Roberts, Junior, Biology
Hughes Scholar
Mentor: Billie J. Swalla, Zoology
Ascidians are useful as model organisms for developmental biologists because they are basal members of
the phylum chordata and possess numerous genes with developmental functions that have vertebrate
homologues. Ascidians are also of interest because of their indirect development into motile tadpole larvae
that subsequently undergo a dramatic metamorphosis into sessile adults. One feature of this metamorphic
life history is complete remodeling of the body’s muscle tissue. As they metamorphose, ascidians degrade
and resorb muscle cells present in the larval tail and develop a distinct adult musculature. Larval muscle
development has been studied extensively through analyses of muscle specific gene expression patterns
during early embryonic stages. However, relatively little is known about the development of adult muscle
during metamorphosis, and gene expression patterns in general during metamorphic and adult stages. This
project aims to elucidate the expression of muscle specific genes during metamorphosis as a way of
visualizing how adult muscle is developed in ascidians. Two genes encoding actin proteins were cloned and
characterized. Through analysis of diagnostic amino acids, we found that one of the genes is specific to
muscle. Expression patterns of this gene were then analyzed at different metamorphic stages via in situ
hybridization, a technique that allows the visualization of gene-specific mRNA transcripts through the
binding of labeled antisense probes. This has allowed us to visualize the development of muscle fibers and
identify cells that express muscle actin during metamorphosis. Furthermore, by investigating expression
patterns of a highly expressed transcript like muscle actin, we have begun to resolve difficulties related to
probe penetration of adult tissues through different enzymatic treatments. This will ultimately allow us to
evaluate expression patterns of other transcripts during metamorphosis, including other genes potentially
involved in muscle differentiation.
Fluency Research
Rachel Rochlin, Senior, Art
Zesbaugh Scholar
Emi Kawabata, Senior, English
Mentor: Sheila Valencia, Education
This project grows out of an interest in children’s reading achievement and the important role that fluency
plays in competent reading. Research has identified two aspects of fluency: 1) rate, which is measured in
correct words per minute, and 2) expression, measured as phrasing, intonation, and flow. Most research
has not attended to both these aspects of fluency and most has not taken into account the difficulty of the
reading selection students read. This is especially a problem when assessing the fluency of low achieving
students. Their difficulty in reading fluency may be caused by various factors. These factors can lead to
different interpretations of testing data, and have different implications for instruction. Therefore, it is
important to try to disentangle the assembly of fluency. Our initial study was focused on three main
inquiries: What is the relationship between students’ expression and reading rate and their comprehension?
How do reading rates and expression change depending on the difficulty level of the reading selection?
What can we learn from assessing students’ fluency that will help with instruction? In the process of trying
to analyze existing data to address these questions, we discovered several other factors that appeared to
influence rate, and expression. These included the length of the passage, the pictures on the page, difficulty
level of text, background information, genre, and whether the passage was read silently or orally. The
research was conducted in schools around the country where trained examiners administered the reading

passages to students in grades K-6. The collected data from tapes was analyzed and resulted in a
reassessment of the testing procedure and redesigning of the study itself. Currently, we are working on a
new grant proposal and developing new materials that take into account the various issues we discovered in
our pilot study that affect reading rate and expression.
Molecular Engineering of Biotin-Glutamic Acid Decarboxylase 65 Fusion Protein for Non-isotopic
GAD65 Antibody Assay
Chad Rogers, Sophomore, Pre-Social Sciences
Mary Gates Scholar
Mentor: Dong Luo, Medicine
Mentor: Ake Lernmark, Medicine
Type1 diabetes, or insulin-dependent diabetes mellitus (IDDM), is an autoimmune disease in which the
body attacks and destroys insulin-producing beta cells. Each year 11,000 to 12,000 children are diagnosed
with IDDM, making it one of the most common chronic disorders among children. Type 1 diabetes is often
diagnosed only after symptoms such as frequent urination, increased thirst, and unexplained weight loss are
present in a patient. Because diabetes is often diagnosed post-onset it is possible that irreversible damage
may take place prior to a proper diagnosis. Research has shown that glutamic acid decarboxylase 65
antibodies are present in 50-80% of recent-onset IDDM patients. It is believed that GAD65-antibodies can
develop many years before the clinical onset of diabetes. By developing a method to detect the presence of
GAD65-antibodies it may be possible to diagnose IDDM prior to its onset. If patients are made aware of
their increased risk of developing diabetes prior to its onset it would allow them to adapt to a lifestyle that
would minimize the impact of diabetes. Being aware of the risk would also allow the patients to pay
careful attention to early symptoms so that treatment can begin as soon as diabetes develops. Molecularly
engineering the fusion protein biotin-glutamic acid decarboxylase 65 has allowed us to design a nonisotopic assay that can detect the presence of GAD65-antibodies prior to the onset of diabetes. Our
GAD65-antibody assay has great potential for future clinical application as a diagnostic tool and could aid
the way that future diabetes cases are diagnosed. Earlier diagnosis would lead to a faster and more efficient
treatment that would give those at risk for IDDM a greater outlook in managing their disorder.
Where Did All the Money Go? The Declining Political Capital of the Senate Foreign Relations
Committee
Bryan Rogowski, Senior, Economics
Mentor: John Wilkerson, Political Science
Foreign policy making is shared by both the Executive and Legislative branches of the federal government.
Within the Legislature individual committees in both the Senate and House of Representatives influence
legislation that comes before them. The Senate Foreign Relations Committee has primary jurisdiction
before any of the other 16 standing, four select and special, and three joint Senate committees over
influencing legislation pertaining to foreign policy. A number of scholars observing committee influence
in foreign policy suggest that the Foreign Relations committee declined in importance during the 1970’s
and again in the 1980’s while the Senate Armed Services, Appropriations and Intelligence committees rose.
The following hypotheses explain this power shift, 1) a rising decentralization of foreign policy making
within Congress, 2) expanded committee jurisdiction across the chamber and 3) a lack of dynamic
leadership (Hinckley, 1992; Lindsay, 1986; and Hackett, 1979). This research will provide evidence to
further support these claims of a declining influence of the Senate Foreign Relations committee by
analyzing bills, committee hearings and statutes data collected as part of the Policy Agendas Project at the
Center for American Politics, University of Washington.
Where Did All the Lipids Go?
Devon Livingston-Rose, Senior, Biochemistry
Mentor: Gerard Cangelosi, Pathobiology
Mycobacterium avium is an environmental pathogen that is closely related to Mycobacterium tuberculosis,
the bacterial cause of tuberculosis. Individuals who are immunocompromised, such as those suffering from

AIDS, are most susceptible to the disease. When grown on media containing the lipoprotein dye Congo
Red two different colony types are observed, one that binds the dye (Red) and one that does not (White).
The white colony type has been shown to be more virulent and drug resistant than the red. Another colony
type, the rough colony type, arises from a spontaneous mutation in the glycopeptidolipid (GPL) synthesis
gene cluster resulting in a lack or alteration of GPLs in the cell wall. We mutagenized both red and white
variants in order to obtain mutants with the altered rough colony type. We then located the insert
(mutation) and verified that GPLs were missing or altered by Thin Layer Chromatography. Drug
susceptibility tests were also performed on the rough mutants arising from white variants. We found that
most of the mutants analyzed had the insert in one of two genes flanking the previously described GPL
synthesis cluster, pstA and pstB. These genes are homologous to a peptide synthetase in the closely related
organism Mycobacterium smegmatis. We concluded that pstA and pstB are required for GPL synthesis in
M. avium and that GPLs are not involved in the drug resistance associated with the white colony type.
Correlation of Quantity of Fetal DNA in Maternal Blood and Rheumatoid Arthritis
Na-kyung (Natalie) Ryoo, Senior, Biology
Hughes Scholar
Mentor: Nathalie Lambert, Clinical Research, Fred Hutchinson Cancer Research Center
Mentor: J. Lee Nelson, Clinical Research, Fred Hutchinson Cancer Research Center
During pregnancy, some fetal cells cross the placenta and can persist in the maternal blood circulation years
after. These persistent cells, also called microchimeric cells, have been involved in some rheumatic
autoimmune diseases, such as scleroderma and possibly in rheumatoid arthritis. Rheumatoid arthritis (RA)
is a chronic inflammatory disease of joints and other tissues, affecting approximately 5 million individuals
in the US and Canada and predominantly women. The complexity of fetal microchimerism (FMc) arising
from pregnancy could either have a beneficial effect, or a detrimental effect depending on the mother’s and
the child’s HLA genotype. In the current study we propose that retained FMc from pregnancy can modulate
the risk of RA in women, particularly in later years of life. We will test and quantify FMc in peripheral
blood mononuclear cells from women with RA and controls from a previous case control study of newly
diagnosed RA in women in the Seattle area. Persistent FMc will be evaluated by a quantitative PCR
specific for a Y chromosome sequence (DYS14) in women who previously gave birth to a son. Additional
quantitative techniques, recently developed, based on HLA polymorphism will also be used to detect and
measure FMc from daughters. Using these techniques, this study will determine if there is a correlation
between FMc levels and RA. We will also examine for correlation with the severity of the disease. If this
hypothesis is confirmed, it may open a new field of investigations for future therapies such as vaccination
of individuals at high risk for RA.
Alternative Assessment: What Works in Real Schools?
Zach Savich, Senior, Comparative History of Ideas
Zesbaugh Scholar
Mentor: Kenneth Sirotnik, Education Leadership and Policy
President Bush’s “No Child Left Behind Act” and concerns about the implementation of the Washington
State Assessment of Student Learning have brought recent attention to high-stakes accountability in
education. Although the quickest cure for “failing” schools may seem to be standardized assessment linked
to far-reaching accountability measures, well-known outcomes of these methods include narrowed school
curricula, restricted teaching time, lessened consideration for individual learning styles, and weakened
emphasis on education as more than performing well on a yearly exam. Still, there are schools that are
committed to using alternatives to high-stakes assessment and accountability. These schools emphasize
school-specific goals and democratic values while trying to maintain a resilient response to the
requirements of state and national legislation. Since these schools serve as models of what is possible for
the future of a quality, public education, it is helpful now to examine and profile them—using internet
sources, journals, and interviews—and to show both what is possible for healthy assessment and what
appears to stands in its way. As part of the Project Promoting Responsible Accountability in Schools and
Education (Project PRAISE), I have found that creative and dedicated alternatives to high-stakes
assessment and accountability exist at every level of education, though their resources and continued

strength are as limited as the time their teachers can devote to these alternatives. My research seeks to
identify, describe, and analyze the assessment and accountability programs—such as Shutesbury
Elementary in Massachusetts and Anzar High in California—that fit the assumptions and values of Project
PRAISE, while considering the ways in which regional differences, organization affiliation, and current
legislation affect these programs. We hope to learn from the accountability practices of today, what can
best serve students of tomorrow, so that “no child left behind” becomes an authentic vision of the future.
The Republic of Allah: Bridging the Gap between Islam and Democracy
Kelly Ann Shaw, Senior, Political Science
Mentor: Anthony Gill, Political Science
How to handle political and economic instabilities surrounding the Middle East and Muslim world has been
the subject gracing headlines worldwide in recent years. With re-construction projects underway to create
a new Afghanistan, Palestinian state and potentially post-Saddam Iraq, the question of including democratic
institutions to foster this much-need stability is at the forefront of many debates. While the generally
accepted form of governance in the western world is democracy, nations in the Islamic East are known
more for their lack of democratic institutions. Currently, Turkey is the only country with a Muslim
population of over 90% considered to be a democracy. Yet at the same time, arguably half of the world’s
Muslim population is living comfortably under democratic regimes, including those of Western Europe and
the US. This paper sets out to clear the air and dispel misconceptions about the compatibility of Islam and
democracy. It answers the highly relevant and timely question of whether or not it is possible for
democracy to flourish within Islamic societies and if so, what this democracy could look like. Particular
attention is paid to the Turkish experience, closely examining both its strengths and weaknesses. Its trials
demonstrate that an Islamic democracy is in fact possible, though there are instances where certain civil
liberties must be overlooked for the sake of a maintaining a stable electoral democracy. Based on the
evidence, Turkey’s staunchly secularist approach to civil liberties is likely not the best way to protect
democratic institutions. Thus, this paper proposes an alternative model for future Islamic states desiring to
create an environment in which democracy will flourish that is similar to the European model of avoiding
complete secularization and maintaining a relationship between church and state.
Effects of Testosterone Supplementation on Aggression in Healthy Older Men
Marianna Shimonova, Senior, Neurobiology
Mary Gates Scholar
Hughes Scholar
Mentor: Monique Cherrier, Psychiatry and Behavioral Science
Strong evidence of testosterone being a factor in aggressive behavior is present for animals but not for
humans. Prior studies suggest a positive correlation between levels of testosterone and aggression in male
subgroups of prison inmates, athletes and adolescents. Our study investigated the effects of testosterone
administration on aggression in healthy older men over the age of 50. During a 12-week study, 54 men,
mean age 67, were randomized to receive 100 mg of testosterone enanthate or placebo weekly for six
weeks followed by a washout period. A self-reported Aggression Questionnaire was administered at
baseline (week 0), at weeks 3 and 6 of treatment and week 12 (washout). Results indicated a trend towards
a decrease in aggression in the treatment group (p < .07) and no change in the controls. This is discrepant
with previous findings of positive correlation between aggression and high levels of endogenous
testosterone in young men. Our findings suggest that testosterone does not appear to increase aggression in
older men even when T levels are raised to the level of young men. Rather, testosterone may reduce
subjectively reported aggression in older men.
The Bush Administration, the “War on Terrorism,” and A Subdued Fourth Estate
Jamal Siddiqui, Senior, Technical Communication
Mary Gates Scholar
Mentor: David Domke, Communication

On September 20, 2001, in his address before the U.S. Congress and a national television audience,
President George W. Bush began to lay out his administration’s plans for a “war on terrorism.” Included in
this address were claims that the conflict would be lengthy in duration and specifically would not target
Muslims. Over the next three weeks, the President and his top aides publicly emphasized these and
additional expectations for the upcoming military campaign and its repercussions, including unfortunatebut-perhaps-unavoidable Afghan civilian deaths and U.S. military casualties, and the challenge of
rebuilding Afghanistan afterwards. These patterned communications — which I argue were prompted, at
least in part, by a desire to engender post-September 11 confidence in governmental leadership and to
assuage concerns that the United States was headed toward another “Vietnam quagmire” — seem to be an
example of what scholar Jarol Manheim has termed “strategic political communication,” in which leaders
craft their public language and communications with the goal to create, control, distribute, and use
mediated messages as a political resource. Specifically, I worked with my professor to analyze news
content and editorials in the New York Times and Washington Post between September 11 and October 7,
2001, when the U.S. military campaign in the “war on terrorism” began in Afghanistan, with two goals: (1)
to examine the language of U.S. government and military leaders in discussing expectations, i.e. goals and
challenges, for the war on terrorism, and (2) to explore whether these leaders’ messages were followed by
discernible patterns in the editorial content of the Times and Post, the nation’s leading news outlets for
national and international affairs. Our evidence is suggestive of the influence a presidential administration
— or at least this one, in this moment of national crisis — can have upon the voices of news media.
User Analysis and Product Design for Surgical and Military Applications of High Intensity Focused
Ultrasound
Derek Silverio, Industrial Design, Junior
Ferdinand Laurino, Industrial Design, Junior
Mentor: Louise St. Pierre, Art, Industrial Design
High Intensity Focused Ultrasound is a developing technology that incorporates traditional imaging
ultrasound to pinpoint an area inside the body and elevate the temperature using a higher frequency and
smaller focal range. HIFU has the ability to destroy cancerous cells, cauterize internal bleeding and external
wounds. Although not FDA approved in the United States, this promising form of non-invasive treatment
offers medical applications for the military, space, emergency response and operating room. The challenge
was to research the technology and create a HIFU product for the Applied Physics Lab. From a working
prototype of off the shelf components, a tangible product was created for military and operating room
applications. Through detailed environmental research and user analysis, the products became more than a
box for its parts. This product takes into consideration perception, its environment, user interaction,
emotion, interface and aesthetics. The needs of the surgeon, nurses or medic are addressed in environment
where precision and organization are priority. These products are an exploration of ideas and a synthesis of
medicine, engineering and design.
The Epidemiology of the High Birth Weight Pigtailed Macaque
Victoria Skypeck, Junior, Anthropology
Mentor: Laura Newell, Anthropology
Birth weight has many implications in human populations for the survival of both mother and child. In
comparison to the many studies regarding the factors contributing to, and consequences of low birth
weight, the same information is relatively lacking for infants who are large for gestational age. High birth
weight infants (HBW) are more likely than neonates of normal birth weight to suffer from Erb’s palsy (due
to cephalopelvic disproportion), depression of neonatal Apgar scores, and be stillborn. Obesity, elevated
BMI, and gestational diabetes are some human implications surrounding HBW. High parity has been
associated with HBW, which may be due to increased maternal obesity with age and reproduction. Here
we describe the epidemiology of HBW among pigtailed macaque monkeys (Macaca Nemestrina) from the
ex-breeding colony of the Washington National Primate Research Center. The advantage of using nonhuman primates is that exact information is readily available on any individual animal’s age and history,
and that environmental effects can be easily controlled for. The macaque presents a good biomedical
representation to investigate HBW in that it resembles women in many aspects of endocrinology and

physiology. Birth records from years 1975-1979 were used to generate birth weight centiles. HBW was
defined as a weight ≥ the 75th centile. During these five years there were 1,093 births (531 males, 562
females). Of these births, 269 were HBW (135 males, 134 females). Mean HBW ranged from 0.545 kg0.587 kg for males and 0.510 kg-0.551 kg for females compared to the average non-HBW mean range of
0.431 kg-0.488 kg and 0.426 kg-0.433 kg, males and females, respectively. The average parity of four for
HBW infants was significantly higher than the average parity of three for non-HBW (p≥0.0074). HBW
neonate mortality was not greater than non-HBW mortality (p≥0.1345). Associated maternal factors are
discussed.
Urokinase-Expressing Macrophages Accelerate Atherosclerosis in Mice
Katherine Slezicki, Junior, Biology
Hughes Scholar
Mentor: David Dichek, Cardiology
Urokinase-type plasminogen activator (uPA) is expressed in human atherosclerotic lesions, primarily by
macrophages.
The role of uPA in atherosclerosis is unclear, and this study looks at how uPA
overexpression affects this cardiovascular disease. We generated transgenic mice in which the uPA
transgene is expressed by the scavenger receptor promoter (SR-uPA mice). These mice expressed elevated
levels of uPA in their macrophages, liver, lungs, and heart. We bred the transgene into the apoE null
background, a commonly used mouse model of experimental atherosclerosis. ApoE null mice with the SRuPA transgene had higher levels of uPA in the aortic wall and in their plasma. These mice had accelerated
atherosclerosis compared to nontransgenic controls. We sought a means for testing specifically whether
uPA-expressing macrophages are responsible for the accelerated atherosclerosis. In our study, female
nontransgenic apoE null mice were lethally irradiated and transplanted with bone marrow (BM) from male
apoE null SR-uPA transgenic, or apoE null nontransgenic donor mice. Engraftment of donor marrow was
assessed with Y-chromosome specific quantitative PCR of DNA from peripheral blood. Ten weeks after
BM transplantation, over three-quarters of the peripheral blood cells in the recipients originated from the
donor. The recipients were placed on a high-fat diet starting 4 weeks after transplantation. We collected
plasma for analysis of uPA and lipid levels, and performed a plasminogen activity assay in macrophages.
The aortic roots and aortas were harvested after 10 weeks on the diet for evaluation of atherosclerosis.
Macrophages from the recipients of transgenic BM had higher uPA activity than from recipients of
nontransgenic BM. According to preliminary data, recipients of transgenic BM had increased
atherosclerosis. Thus, bone marrow-derived macrophages expressing high levels of uPA appear to
accelerate atherosclerosis in apoE null mice.
Effects of Wnt Signaling on Angiogenesis
Andria N. Smith, Senior, Biochemistry
Mary Gates Scholar
Jennifer James, Senior, Bioengineering
Mentor: Frank Isik, Surgery
Wound healing occurs through the careful orchestration of the following events: coagulation, inflammation,
cell migration, cell proliferation and matrix remodeling. Blood supply to a wound bed is crucial to the
wound healing process as well as tissue survival. Angiogenesis, the process by which new blood vessels
are formed from existing vessels, plays a key role in maintaining blood supply to all tissues. Data from our
lab supports the hypothesis that the Wnt pathway is involved in proliferation, migration, and differentiation
of cells during angiogenesis. The focus of the current study is to examine the effects of Wnt5a up
regulation on angiogenesis. We have developed an in vitro angiogenesis model using an extracellular
matrix to mimic the three-dimensional structure of skin. Vessel formation on the extracellular matrix was
induced by co-culturing endothelial cells and fibroblasts, which form the lining of the vessel and provide
structural support, respectively. The Wnt5a gene was effectively introduced into the system using a
retroviral mediated infection. The progress of vessel formation was recorded by taking pictures at various
time points throughout the experiment. The effect of Wnt5a on vessel formation was characterized based
on cell migration, cell aggregation, branch point sprouting and vessel pattern formation. Conclusions are
still being determined.

The Relationship Between Children’s Reactions to the September 11th Terrorist Attacks and their
Amount of Media Exposure
Kimberlee I. Smith, Senior, Psychology
Mentor: Liliana Lengua, Psychology
We interviewed a community sample of children and their parents in Seattle, Washington to evaluate
children’s responses to the September 11th, 2001 terrorist attacks in New York and Washington, D.C. PTS
symptoms and worries of the children assessed were comparable to those seen in children who directly
experience similar national traumatic events. We hypothesized that similar levels of symptoms between
those directly and indirectly experiencing the events occurred because of the media’s ability to convey
events explicitly. A large percent of children (47.7%) learned of the events through news and media
coverage; and the amount of television children watched was found to be correlated with a re-experiencing
subscale of PTSD, and reports of being bothered and worried or upset the week of the interview.
Why do Legislators Sponsor the Bills They Do?
Nigel Stark, Senior, Political Science
Undergraduate Research Fellow, Center for American Politics and Public Policy
Mentor: John Wilkerson, Political Science
This question has received little attention from legislative scholars. However, there is reason to believe that
my findings will change the way scholars think about legislative success. There have been numerous
studies showing that seniority, belonging to the majority party, specialization, the number of bills
sponsored, and other factors all help explain how productive a legislator will be in passing his or her bills
through the legislative cycle. These studies often have at least one common aspect between them: how they
define a successful legislator. Such a legislator is defined as someone who has a high proportion of bills
passed in relation to the total number of bills that legislator introduced. However, this indictor incorrectly
presumes that each bill is introduced for similar reasons and that a legislator cares equally about each of his
or her bills. I hypothesize that the bills introduced by a legislator each have varying reasons behind them
and garner varying levels of interest from their sponsor. Because of this, the simple percentage of bills
passed compared to bills introduced is an inaccurate measure of the legislative “talent” a member has in
pushing his or her bills through the process. By using my own experience as a legislative intern in the
Washington State Senate coupled with an extensive look into what bills were introduced and passed by
specific legislators, followed by interviews with those legislators, I expect to find that the traditional
indicator of legislative “success” provides an inadequate picture of the ability of legislators to pass bills.
Population Genetics and SNPs
Zach Stednick, Senior, Biochemistry
Mentor: Mark Rieder, Genome Sciences
Mentor: Deborah Nickerson, Genome Sciences
The Program for Genomic Application (PGA) being conducted in the Nickerson Lab in the Department of
Genome Sciences is a study intended to analyze genes in the human genome relevant to heart, lung, blood,
and sleep functions. Recent advances in DNA sequencing have allowed for large amounts of DNA to be
sequenced effectively and cheaply. In this laboratory research is being conducted to find differences in the
genetic sequences for many genes from many individuals. Genes that have been determined by the Human
Genome Project to encode for molecules important to the project are sequenced using the Polymerase
Chain Reaction (PCR), which copies a gene at a specific locus. The PCR products then have different
colored florescent tags chemically attached to each individual base. The products are then scanned in a
DNA sequencer which separates different products through capillaries. The products then pass by a laser
capable of detecting their chemical tag and order them in sequence. The DNA sequence of each
individual’s gene is compared to find differences to the common reference. DNA bases which differ from
the sequence are called Single Nucleotide Polymorphisms (SNPs). This data is then separated by quality
and SNPs are detected using several computer programs. The final program uses a visual interface for
manually scanning the data to separate the true SNPs from the ones of lesser quality. The testing of SNPs

hopefully will lead to diagnosis and treatment of genetic diseases earlier in life. My involvement with this
project has primarily consisted of sequencing of genes determined candidates for the program. After using
the PCR procedure on the gene, I chemically attach fluorescent tags to the gene using a chemical reaction.
Finally, I sequence the gene using the DNA analyzer and submit the finished products to an analyzer who
visually analyzes the genes for quality.
Microfluidics: Three-Dimensional Modeling of Flat H-Filters
Mark Steedman, Junior, Bioengineering
Mary Gates Scholar, Space Grant Scholar
Mentor: Paul Yager, Bioengineering
Microfluidics is the hottest field in Bioengineering today. The principle is simple: a device the size of a
credit card is produced with microscopic channels for fluids to be run through. With such a small quantity
of fluid, running two fluids side by side through the device results in laminar (non-mixing) flow throughout
the channel. However, a central layer where the two fluids are in contact is susceptible to diffusion of
molecular analytes. These analytes are filtered from one fluid to the other. The applications that stem from
this phenomenon are endless, and we have only begun to develop this technology and incorporate it into
present day devices. The devices used in this process are susceptible to imperfections, however. The
devices are assembled from different layers of material, such as Mylar, which is cut from a laser. Imperfect
edges from laser cuts can adversely affect the flow of the fluids, creating an unwanted mixing effect. The
extent to which these imperfections affect fluid flow can be modeled using computer programs. The goal
of my research is to investigate and quantify the effect rough edges have on flow in a particular
microfluidic device, the Flat H-Filter.
Cone Photoreceptor Pigments of the Australian Marsupial, the Stripe-Faced Dunnart (Sminthopsis
macroura)
Jessica Strachan, Senior, Cell and Molecular Biology
Mentor: Samir Deeb, Medical Genetics
Studies in color vision of marsupials have been very limited. Recent studies of the tammar wallaby have
yielded some insight to the spectral properties of the cone photoreceptor pigments in these animals.
Photoreceptors in the retina allow an organism to perceive light and color vision. There are three main
classes of cone photoreceptor pigments, long-wave sensitive (LWS), middle-wave sensitive (MWS) and
short-wave sensitive (SWS). The aim of this project is to determine the sequence of the cone photoreceptor
pigments of the stripe-faced dunnart (Sminthopsis macroura). We have used evolutionarily conserved
regions of the pigments in other species, including the tammar wallaby, to design primers for amplification
of the S. mac pigment sequences by performing polymerase chain reaction using genomic DNA as a
template. Once we had portions of the S. mac gene, we were able to design better primers that have
allowed us to examine the DNA of this gene closer. Amplified products were directly sequenced to
determine the coding sequence and the intron/exon junctions. The inferred amino acid sequence indicated
that S. mac has a MWS class pigment with absorption maximum at 530 nm. The exon/intron junctions
occur at the same positions as in other species, however intron lengths are often different.
Affinity Diagramming: Bringing Clarity to World Trade Center Design Proposals
Will Stroud, Senior, Informatics
Elexa Bonogofsky, Senior, Informatics
Ross Yearsley, Senior, Informatics
Mentor: Dave Hendry, Informatics
In the aftermath of the September 11 tragedy, there has been much discussion about how to best develop
the former World Trade Center site. To give public exposure to this debate, CNN created an area within its
website where people can submit and view ideas.1 To date, thousands of proposals have been submitted
from ordinary people around the world. As part of our coursework for INFO 440, autumn 2002, we were
asked to investigate a subset of these proposals for commonalities and recurring themes. What were people
communicating in these design proposals? To answer this question, we analyzed 24 of the submitted

proposals and developed a cogent summary of the critical issues. To communicate our findings we
developed a website targeted to users of CNN’s website. The biggest challenge faced by our group was
how to derive and capture content based upon actual proposals submitted by users of the CNN site and not
our own opinions. Furthermore, how should this content then be organized and presented in a website? We
were immediately faced with the prospect of dealing with a large amount of heterogeneous data, both
written and visual. We used the Affinity Diagramming technique as a design tool to help make sense of
user submitted data. The technique allowed us to:1. Come up with a consensus on how to begin the
development process, 2. Effectively classify and organize the data, 3. Identify important social issues, 4.
Create a website targeted to a specific user group, 5. Explain to users how we derived our findings.
Designing information systems that fit the needs of particular end users is a challenging task which can be
approached using a variety of methods. We found Affinity Diagramming to be one such method that can
bring excellent results.2
1
2

http://www.cnn.com/SPECIALS/2002/wtc.ideas/
Please go to http://students.washington.edu/jry2/WTC/summary.html to view the results of our research

Breach Loading Diaphragms for the Ram Accelerator
George Sutphin, Junior, Aeronautical and Astronautical Engineering
Mary Gates Scholar
Space Grant Scholar
Mentor: Carl Knowlen, Aeronautics and Astronautics
The ram accelerator is a mass driver concept that operates on the principle of an in-tube ramjet engine. The
ram accelerator projectile, which has a shape similar to the center body of a ramjet, is propelled down a
stationary tube filled with a gaseous combustible propellant. As it passes through the propellant, the
geometry of the projectile causes the gas to compress, combust and expand, producing thrust. In a standard
gun, propellant is ignited in the breech and a large portion of its energy is wasted accelerating itself to keep
up with the projectile. In the ram accelerator, the propellant fills the entire launch tube and the energy
release follows the projectile, so this waste is avoided. In the past, ram accelerator systems have used thin
plastic diaphragms to separate pressurized sections of the launch tube containing various propellant
mixtures. While these diaphragms have been successful in providing the desired separation, they require
the launch tube to be disassembled at multiple locations between each shot in order to replace them.
Recently, the research staff of the University of Washington ram accelerator facility has been working to
design and implement a new type of diaphragm that can be loaded at the breech and launched to a desired
location in the test section, thus requiring only the breech to be opened in-between shots. In appearance,
these diaphragms resemble small medicine cups and fit into a conical insert in the breach. A high-pressure
burst of gas is applied to the diaphragm, pushing it down the tube until it reaches a ribbed diaphragm
catcher insert at the desired diaphragm location. When it reaches this insert, the pressure expands the
plastic into the ribs and the diaphragm stops, enabling the sealing of a section of tube that can be filled with
the desired fuel mixture.
Functional Dissection of the Human Werner Syndrome RecQ Protein
Cristina Swanson, Senior, Biochemistry
Mary Gates Scholar
Mentor: Ray Monnat, Pathology, Genetics
Werner Syndrome (WS) is an uncommon autosomal recessive disease that mimics premature aging. WS
patients also have genetic instability and an increased risk of developing cancer and cardiovascular disease.
Werner patient cells in culture show decreased proliferation, genetic instability, and sensitivity to DNA
damaging drugs. The gene for WS is designated WRN. It was cloned here in 1996, and patients were found
to carry inherited mutations in the WRN gene that markedly reduce or eliminate WRN protein production.
The Werner protein has two functional domains, a helicase domain and an exonuclease domain, and is
thought to be involved in DNA repair and homologous recombination, although in vivo functions remain
poorly defined. The aim of our research project is to analyze the functional importance of the WRN
helicase and exonuclease domains in human somatic cells. Using recombinant DNA and site-directed
mutagenesis techniques, we constructed plasmid vectors that express different mutant forms of WRN

protein that lack helicase, exonuclease, or helicase and exonuclease activities. These expression vectors
were transfected into Werner patient and control SV40-fibroblast cell lines, and expression of the myc
epitope-tagged Werner protein was verified by Western Blot analysis. Cells that expressed functionally
inactive versions of WRN protein were then assayed for cell survival and DNA homologous recombination
after treatment with a DNA damaging agent. Both cell lines used contain an integrated pNeoA plasmid that
allowed for the determination of the rate of homologous recombination when wildtype or mutant forms of
the WRN protein were expressed. Our results have shown that re-expression of the wildtype, but not double
mutant form of the WRN protein in patient cells suppresses the viability and recombination defects
displayed by these cells after DNA damage. Interestingly, we have also shown that the viability defect, but
not the recombination defect, can be suppressed by expression of the single exonuclease or helicase mutant
proteins. Our results suggest that WS arises due to a loss of both the exonuclease and helicase functions of
the WRN protein. These results also raise the possibility that missense mutations that disrupt either WRN
helicase or exonuclease functions may contribute to the pathogenesis of other genetic instability diseases.
Autonomous Mapping Robot
Chris Takahashi, Junior, Electrical Engineering
Mary Gates Scholar
Mentor: Wei-Chih Wang, Mechanical Engineering
In many situations it is too hazardous or inconvenient for a human to address a task such as mapping an
area. The goal of this project is to create an autonomous robotic scouting unit to alleviate this
responsibility. Such a robot would be useful for mapping areas such as underground tunnels or areas where
hazardous chemicals or radiation would prohibit a human from doing such a job. In addition to removing
the need to risk human life a robot could be much smaller than a human and would therefore be capable of
negotiating much smaller spaces than a human being. The robot works by interpreting data from two
separate sensor modules. The first module is an array of ultrasonic transducers, which send out a pulse of
sound and wait for an echo. The second instrument used by the robot is a digital compass, which can easily
be integrated into the robot. This device is used to determine bearing while differences in measurements
from the sonar system are used to determine displacement. All data being collected by the robot is in turn
fed to a computer via a wireless RS-232 transceiver. This data is interpreted by the computer, which then
prints the data on the screen in a form readable by humans. Currently a preliminary design has been made
and construction of a prototype is underway.
Adapting a Transformation Protocol in the Early Development of Acetabularia acetabulum
Rochelle Tan, Senior, Biology
Mary Gates Scholar
Mentor: Dina Mandoli, Biology
The focus of my research team was to adapt a transformation protocol to Acetabularia acetabulum in Early
Development. Transformation is the introduction of genetic material from one cell into another. Of the
several methods to transform, we chose Agrobacterium-mediated transformation because its high
transformation frequency resulting in single, un-rearranged, stable foreign DNA inserts into the genome.
Agrobacterium is a plant pathogenic with a wide host range from dicots to monocots. Transformation will
allow in vivo analysis of subcellular structures in order to further the understanding of cell growth and
development. In the protocol we are adapting, we will be using recombinant plasmids, each containing a
different foreign DNA insert, Green Fluorescence Protein and B-Glucorinodase. In order to successfully
transform, we studied the optimum time period after gametangial initiation to introduce the gametangia to
the Agrobacterium. To determine the optimum time period, we performed treatments that simulated
introduction of the gametangia to the Agrobacterium. We found that gametangia survival of the treatments,
cell wall development, and mitotic divisions vary over time of maturation. Our results have indicated that
transformation is possible after 4.5 days.
Origins of the “Modern Girl” Phenomenon in China
Pamela Tang, Junior, Eastern Asian Studies
Mentor: Tani Barlow, Women Studies

The early twentieth century must have been liberating for women. The “modern girl” mysteriously
appeared in cities around the world. A non conformist, she is an individual living in major cities, enjoying
unprecedented levels of social and economic freedom, despite living under the constraints of a male
dominated society. “The Modern Girl around the World” collaboration project aims to investigate the
reasons behind her emergence in major cities, her ability to break free from the shackles of societal
pressure and finally how she is viewed in various academic and social discourses. Professor Tani Barlow
aims to take a closer look of how this phenomenon emerged in China through investigating advertising and
other popular media targeting and featuring the modern girl. Arguably, these modern girls flourished in the
1920s and beyond. My presentation aims to track the origins of the “modern girl” through investigating
advertising published in that period. My operating thesis is that evidence suggests advertisers switched
campaign strategies from targeting individuals especially females, to advertising that targeted families.
Products that appealed primarily to individuals were mostly discontinued in the early 20s that suggest a
shift in readership demographics, arguably either a cause or effect of advertising.
Cool Companions to White Dwarfs from the 2MASS Second Incremental Data Release
Hilda Taylor, Senior, Astronomy
Mentor: Don Hoard, Space Infrared Telescope Facility Science Center/Caltech
Mentor: Stefanie Wachter, Space Infrared Telescope Facility Science Center/Caltech
We present near-IR magnitudes for all objects in the Catalog of Spectroscopically Identified White Dwarfs
(WDs) by McCook & Sion that are contained in the 2-Micron All Sky Survey (2MASS) Second
Incremental Data Release. Because WDs have traditionally been identified and studied via observations in
the blue part of the spectrum, comparatively little is known about their infrared properties. WDs are
promising targets in the search for low mass stellar and sub-stellar companions. Since WDs are less
luminous than main sequence stars, the brightness contrast compared to a potential faint companion is
significantly reduced. Most importantly, the markedly different spectral energy distributions of the WDs
and low mass companions makes the detection and separation of the two components relatively
straightforward even with simple broad-band multi-color photometry. We show that the near-IR color-color
diagram is an effective means of selecting candidate binary stars containing a WD and a low mass main
sequence star and we identify 47 new binary candidates from our sample. We also compared a sample of
simulated WD + red dwarf binaries with our 2MASS data. The colors of the simulated binaries are
dominated by the low mass companion through the late-M to early-L spectral types. As the spectral type of
the companion becomes progressively later, however, the colors of unresolved binaries become
progressively bluer. Binaries containing the lowest mass companions will be difficult to distinguish from
single WDs solely on the basis of their near-IR colors.
Communication in Magellanic Penguins: What’s In a Call?
Diana Thayer, Freshman, Zoology
Space Grant Scholar
Mentor: Dee Boersma, Zoology
We study breeding Magellanic penguins at Punta Tombo, Argentina. Male penguins make calls frequently
during the breeding season to attract females. By researching penguin calls, we hope to learn what female
penguins can determine about a male from his call and how calls relate to the breeding success of male
penguins. Calls are recorded, digitized, and then analyzed for call length, frequency, and number and
duration of individual components. These components include the short bursts of introductory vocalization,
called haws, and the longer parts, called brays. Initial results show that average call length is 11.28
seconds, though calls range from 5.22 seconds to 28.27 seconds. Over 50% of calls have only one bray,
and 40% have two brays. Size has no effect on call duration, though larger birds have more brays. Age has
no effect on bray number, though younger birds have longer calls. These results will be compared with
reproductive success.
Voiced Onset Time for Bilabial Stops /p/ and /b/ in Infant Directed Speech
Melissa Thomas, Senior, Speech and Hearing Sciences
Mentor: Patricia Kuhl, Speech and Hearing Sciences

Mentor: Tobey Nelson, Speech and Hearing Sciences
In the first two years of life, all cognitive and mental abilities are particularly sensitive to the uniquely
human capability of language acquisition. Adults across all languages seem to understand this and modify
their speech accordingly, in a style known as Infant Directed Speech (IDS).
Linguistically there is a
tendency to use simple, shorter sentences, more nouns and present-tense phrases. Acoustically, adults
employ a broader range of pitch, use a higher pitch, and a slower tempo than when they speak to another
adult (Kuhl, 1994). One study (Kuhl et al 1997) investigated modification of vowels in IDS. It was found
that all mothers were using acoustically more extreme vowels in their IDS, making the vowel categories
more distinct for the infant. This study seeks to answer the question if mothers also modify the acoustic
characteristic known as Voiced Onset Time (VOT) in specific consonants. To date, few studies have
investigated this question, with conflicting results. Since different age cohorts were used for these studies,
it is difficult to really compare such findings. At seven months, infants have reached the stage where they
are producing canonical babbling, such as “bababa”, and eleven months is just before first words. For this
reason, IDS and ADS conversations of American mothers were audio recorded, with their seven-month
infant and again at eleven months. Mothers were told to include the words “bear” and “pear”. Preliminary
data suggests that mothers are making the difference between /p/, which is a voiceless stop (long VOT),
and /b/, which is different from /p/ only in that it is voiced (short VOT) more apparent; however, more
extensive data analysis must be performed. This study will add more evidence to the broader question of
how infants are able to acquire language solely through exposure, without any formal training.
Analysis of Heterotrophic Nitrifying Bacterium
Josh Thompson, Freshman, Computer Science
Allison Blevins, Freshman, Bioengineering
Megan Ham, Freshman, Pre-Engineering
Mentor: Anne Bernhard, Civil Engineering
Mentor: David Stahl, Civil Engineering
Nitrification, the oxidation of ammonia (NH3) to NO2- and then to NO3- is a fundamental process in the
global nitrogen cycle, which is carried out primarily by bacteria. Autotrophic nitrifying bacteria (bacteria
that do not need a carbon source to grow) are thought to be the principal organisms responsible for
nitrification, but the role of heterotrophic nitrifiers (bacteria that require carbon to grow) remains unclear. A
better understanding of what controls the nitrification process is essential to many industrial applications in
both natural and constructed ecosystems, such as marine waste disposal processing and aquarium biofilters.
We set up enrichment cultures using sediment from a local estuary. The enrichments consisted of varying
degrees of ammonium and two carbon sources, pyruvate and acetate. From these enrichment cultures, we
isolated eleven bacterial species. Using DNA sequencing analysis these bacteria were identified as
common marine and estuarine microorganisms including Vibrios, Oceanospirillim and Roseobacter. We
assessed their ability to oxidize NH3 by measuring the production of nitrite using a colorimetric assay. Nine
of the eleven bacterial cultures showed significant increases in nitrite, indicating the ability to oxidize
ammonia. Our results suggest heterotrophic nitrification may be possible in many more species of bacteria
than previously believed. Proving heterotrophic nitrifiers play a larger role in the nitrogen cycle could
significantly impact the design and management of water treatment applications.
PNKD: A Study in Neurological Disorders
Lisa Tisch, Junior, Biology
Mentor: Wendy Raskind, Medical Genetics
My research project for the last year has involved studying the genetic causes of a neurological disease
called Paroxysmal Nonkinesigenic Dystonic Choreoathetosis, or PNKD. PNKD is characterized by
sporadic, non-purposeful movements which are not brought on by previous movements, but usually by the
consumption of caffeine, coffee, chocolates, or other foods containing neurotransmitters. Although usually
not fatal, the disease is physically and socially uncomfortable, and an episode can last for several hours and
impair breathing and swallowing abilities. PNKD is known to be an inherited genetic disorder, though the
exact gene responsible for the disease has yet to be discovered. The region of the genome in which the

gene resides has been studied in 6 different families, including one other family studied previously by Dr.
Raskind’s lab. Only one location has been identified on the long arm of chromosome 2, which is the same
location for all families currently studied. My research involves studying a seventh family, whose DNA
was extracted and on which a linkage analysis performed. This study has included amplifying the sample
DNA through Polymerase Chain Reactions (PCR), checking the products on an electrophoresis gel, running
polyacrylamide gels to find marker lengths, and analyzing the data to determine the location of the gene
possibly responsible for PNKD. So far the localization of the gene in this family has proven to be similar to
the other families studied, and we are currently working on sequencing a candidate gene to look for
mutations. If nothing is found in the gene currently being studied, we will have to look over a list of further
candidate genes and try to locate another likely gene to study.
Study Chat Access Network (StuCAN) ~ Facilitating Distributed Study Groups Through the Use of
Online Chat Tools
Jeff Towle, Senior, Informatics
Jason Tabert, Junior, Informatics
Mentor: David McDonald, Informatics
With the advent of the Internet, electronic chatting has become an increasingly popular method of
communication, particularly among teenagers and college students. Generally, chat is used as a method of
informal social communication. However, chatting does not need to be used only in informal settings.
Drawing from research and work done in the Computer Supported Cooperative Work community, our
project considers the possibility of using chat to facilitate study groups. This research evaluates the
information needs of small undergraduate study groups. We recognize the usefulness of involving users in
all aspects of the research and design process. We interviewed members of various study groups at the
University of Washington to find out how their typical study sessions are structured—what times they
meet, the locations, the materials they use, and if they use any electronic tools while studying. Although
the technology exists to enable geographically distributed study groups, people rarely use it. Based on the
information collected in our interviews, we discovered that this is most likely due to the fact that online
tools often do not allow users to easily share study materials. We are attempting to create a chat tool that
will facilitate these students groups. The tool is being designed for use with Groove Workspace, which is
software designed to support collaborative and distributed work. Currently we are in the process of
designing and coding our tool using C#. We hope to test our tool with undergraduate study groups and
assess the effectiveness of using online chatting to facilitate studying.
Nanotechnology: Building a Molecular Shuttle
Robert Tucker, Junior, Biochemistry
Mary Gates Scholar
Space Grant Scholar
Mentor: Henry Hess, Bioengineering
Mentor: Viola Vogel, Bioengineering
Nanotechnology is the latest frontier of science, joining the worlds of biology, physics and engineering into
one. In the world of nanotechnology (10-9 meters), many of our macro-world engineering principles do not
hold. Chemical bonds dominate interactions, gravity has a negligible effect, and many substances are built
from smaller subunits rather than being built as a whole. Currently, the ability of science to manipulate
objects at this scale is very limited. To this end, a transport system capable of operating at the nanoscale
must be built. This Molecular Shuttle must be able to carry out three tasks specific to any transport system:
1.Attach and detach cargo user defined points, 2. Travel at a user defined speed, 3. Move along a user
defined path. I am working in the research group of Prof. V. Vogel, which has developed a molecular
shuttle based on biomolecular motors. One method of guiding these molecular shuttles involves creating a
chemical pattern. Using this pattern, one can selectively adsorb motor proteins (biological motors) to a
surface as a means to control where the molecular shuttles can move. Since January of 2002 I have been
investigating a simple micropatterning technique to create a chemical pattern on glass. The poster
presented discusses the design of the molecular shuttle, the method of chemical patterning, and the results
of the research including future improvements.

Language Modeling for Automatic Recognition of Lecture-Style Speech
Sung il U, Senior, Electrical Engineering
Mary Gates Scholar
Mentor: Katrin Kirchhoff, Electrical Engineering
The widespread use of multimedia technology in education has led to the collection of large databases of
oral presentations, such as lectures and talks. However, these databases are of limited use since text-based
information retrieval and search engines cannot be applied to audio data. The overall goal of our project is
to use automatic speech recognition technology to transcribe recordings of lectures, such that the output can
be used for archiving, automatic content summarization, and browsing. In order to obtain sufficient
recognition accuracy, the speech recognizer uses a language model which predicts the probability of
utterances in the audio document. Language models are typically trained on large amounts of domainrelated text data. The problem of lecture-style speech is that the speaker often uses a specialized and highly
technical vocabulary, so that training material is sparse. In our work, we address this problem by using
lecture-related text resources available on the Internet or as scanned-in documents as additional training
data. Information from different data sets will be integrated by combining a part of the speech based model
with a model specifying the conditional probability of word forms given their parts of speech. We evaluate
our language model based on the probability it computes for the test data. From preliminary experiments
we have determined the superiority of class-based models vs. simple word-based models.
Yesler Terrace: Voices of a Community
Alouise Urness, Senior, Community and Environmental Planning
Mentor: Christopher Campbell, Urban Design and Planning
Seattle’s public housing communities may have an important story to tell. Our city has three large public
housing sites currently being completely reconfigured under a federal program that is based on an
assumption about the social effects of concentrations of poverty. Seattle still has one comparable
community, Yesler Terrace, that is as yet unaltered from its original low density, all low-income format;
the story of this now-unique community may be the most telling of all. My goal is to document Yesler
Terrace residents’ impressions of their current living environment, with particular attention to the
relationship between physical form and social interactions. I believe that this project could serve as a
benchmark for future analysis of how federally backed “revitalizations” affect low-income people’s social
networks in particular, and quality of life overall. The core of this project consists of interviews with
individual residents at Yesler Terrace. Study of national public housing history and policy and of local
history and housing politics, and volunteer work in the Yesler Terrace community serve as support and
context for the primary research. Interviews conducted so far do seem to point to a high degree of
satisfaction with life at Yesler Terrace, but also reflect positive impressions of the redevelopment of other
local public housing sites. My supporting research, particularly on the topic of neighborhood
gentrification, indicates that change in the built and social environments - whether federally mandated or
not - is likely to affect Yesler Terrace residents in the near future.
Websites for Engineering Educators: A Benchmark Study to Identify Best Practices
Michelle Valeriano, Junior, Technical Communications
Mary Gates Scholar
Space Grant Scholar
Mentor: Jennifer Turns, Technical Communications
Mentor: Robin Adams, Center for Engineering Learning and Teaching
Computing and communication technologies have significant potential value for engineering educational
transformation. Various teaching and learning resources have been created to assist faculty in improving
their teaching. However, little is known about the quality of such resources and how effective they are in
providing support to faculty facing teaching challenges. As part of a body of funded research, we are
exploring websites that address the needs of engineering educators. One effort in our current project is
focusing on websites that serve as portals (i.e., providing users with access to a wide variety of other

resources). As part of that work, we are conducting formal evaluations of four portals available to
engineering educators: the Science, Math, Engineering and Technology Education (SMETE) Digital
Library, the University of Michigan Resources for Engineering Educators, the Cornell University Virtual
Labs, and the website for Foundation Coalition. In this research, we are determining the usability of these
sites from the perspective of potential users. To evaluate the usability of the sites, we are using heuristic
evaluation, which involves examining the interface and rating its compliance with usability principles, and
cognitive walkthrough, which involves evaluating the interface in context of tasks that users would
perform. Our cognitive walkthroughs and heuristic evaluations will be based on criteria from published
literature. This research will be used to benchmark current web-based teaching resources, to identify best
practices in the design of these resources, and to inform the development of two new websites for
engineering educators. In this poster, we will describe the methods, data, and results of the heuristic and
cognitive walkthrough evaluations and discuss the uses and implications of this research.
Adsorption of Gasses on Carbon Nanotubes
Daniel Vandervelde, Senior, Physics, Astronomy, Mathematics
Mentor: Oscar Vilches, Physics
The recent discovery of carbon nanotubes has opened up many possibilities for research not only into the
nature of the nanotubes themselves, but of other substances existing in the vicinity of these nanotubes. The
latter of these is the direction my research has taken as I’ve been studying the nature of gasses adsorbed
onto the surface of these nanotubes. The study has begun by observing the adsorption rates of these gasses
at different pressures. Presently adsorption isotherms have been taken using nitrogen, helium, and krypton.
Once more data has been taken regarding the adsorption rates at varying temperatures, work will begin on
measuring the specific heat of these gasses. The motivation for this is that, at low pressures, it is theorized
that gasses will deposit in a one dimensional substrate in the grooves between the nanotubes. As pressures
rise, the gas will eventually deposit in a two dimensional substrate as more layers form on the outside of the
tube bundle. The one-dimensional substrate will be particularly interesting to study, as little experimental
data exists about such regions. My research has included studies of nanotubes of the closed ended variety
from two different sources. All data to present has been done using tubes from Montpelier, France, but
recently work has begun on switching over to a HipCo sample. These tubes are placed in a small cell,
previously glass but now copper, and attached to the bottom of a probe cryostat. This device has been
reconstructed by myself, and is presently undergoing upgrades that go along with the change in nanotubes.
These upgrades will continue to allow adsorption isotherms to be taken, but also allow for heat capacity
measurements.
Researching the Diversity of Global Civil Society at the 2003 World Social Forum
Kirsten Varg, Freshman, Pre-Social Sciences
Mentor: Matthew Sparke, Geography and International Studies
The officially-stated purpose of the World Social Forum is to create a setting in which there exists “an
open meeting place for reflective thinking, democratic debate of ideas, formulation of proposals, free
exchange of experiences and inter-linking for effective action, by groups and movements of civil society”
(From the WSF Charter of Principles). Created as a counterweight to the World Economic Forum in Davos,
Switzerland, individuals who decide to participate in the World Social Forum congregate in Porto Alegre,
Brazil for a four day conference. Predominant amongst those in attendance are civil society representatives
(i.e. those acting on behalf of organizations such as labor unions, human rights NGOs, environmental
NGOs, etc.). The hope of the World Social Forum is for participation to be both as diverse and as
geographically far-flung as possible. But is this the actual reality? The cost of travel is oftentimes too great
to make the trip possible for all those wanting to attend the WSF. As a result of this factor, the overall
composition of those in attendance is disproportionate; there exists overwhelming numbers of delegates
from Europe, North America, and locally from South America, but very few from elsewhere. Thus, has the
World Social Forum, in contradiction to the ideals it embraces, become just another representation of
global inequality? And furthermore, how has the World Social Forum, as an organizing entity, responded to
this problem? To answer these questions, I draw upon my research at the 2003 World Social Forum.

Gene Expression of Carbonic Anhydrase During Photorespiration in the Marine Diatom
Thalassiosira weissflogii
Meredith Vaughan, Senior, Oceanography
Mary Gates Scholar
Mentor: Virginia Armbrust, Oceanography
Carbonic anhydrase is an enzyme that some phytoplankton use to concentrate carbon dioxide around the
cell to enhance photosynthesis. Gene expression of carbonic anhydrase during photorespiration is of
particular interest because during photorespiration instead of taking in carbon dioxide and producing
oxygen, cells take in oxygen and produce carbon dioxide while using energy. Over the last several months,
I have used the novel molecular technique, quantitative PCR (QPCR), to examine changes in gene
expression in carbonic anhydrase and 18s in the marine diatom, Thalassiosira weissflogii. Changes in gene
expression were examined over the course of a normal cell cycle using the 18s gene, and research is
ongoing on gene expression of carbonic anhydrase during photorespiration.
Using QPCR we have
determined that the level of gene expression of 18s does not appear to change over the course of a normal
cell cycle.
Examining Memory Intrusions Among Individuals with and without Posttraumatic Stress Disorder
Chandra D. Wajdik, Senior, Psychology
Mary Gates Scholar
Mentor: Lori A. Zoellner, Psychology
Individuals with posttraumatic stress disorder (PTSD) experience involuntary, intrusive recollections of the
traumatic event long after it has occurred. This symptom pattern cannot be attributed solely to the etiologic
trauma since the majority of people who experience a traumatic event do not suffer from subsequent,
chronic PTSD (e.g., Kessler, 1995). Cognitive processing studies, to date, suggest that individuals with
PTSD may process information, particularly trauma-relevant information, differently than those who do not
have PTSD (e.g., Foa et al., 1991; McNally et al., 1995, 1997, 1998; Yehuda et al., 1995). Source
monitoring, or the ability to avoid blending memories from multiple sources (events; e.g., thoughts,
experiences) is a cognitive processing task that may provide insight into memory representation and
retrieval processes. Indeed, elevated source monitoring failures have been detected in trauma survivors
with and without PTSD, relative to non-trauma exposed controls (Zoellner et al., 2000). In the present
study, our main hypothesis is that rates of source monitoring errors will be elevated in individuals with
PTSD, relative to trauma-exposed individuals without PTSD, and non-anxious, non-trauma exposed
controls. Participants complete a modified DRM-based paradigm (Deese, 1959; Roediger & McDermott,
1995), with pre-list prime (negative, neutral) and list emotional valence (negative, neutral, positive) as
within-subjects factors. Participants are presented with lists of 15 semantically related words, and complete
immediate recall and delayed, aggregate recognition tasks assessing memory for word lists. By comparing
the rates of memory intrusions (i.e., recall or recognition of a non-presented word), relative source
monitoring performance can be assessed. Data will be presented comparing source monitoring error rates
in female assault survivors with PTSD, without PTSD, and non-trauma exposed controls. Results of this
study may provide insights about how source-monitoring processes are related to the development and
persistence of PTSD symptomatology.
Exploratory Development of Environmental Microchambers Modules for Genomic Research
Applications
Michael Wang, Junior, Engineering
Mentor: Mark Holl, Electrical Engineering
Mentor: Joseph Chao, Electrical Engineering
The Microscale Life Sciences Center (MLSC) at the University of Washington has a central goal to
develop integrated biologically-active microsystems comprised of miniature-scale modules with microscale
functionality. Ultimately, these integrated microsystems are intended to allow applications specialists to
probe gene expression in living cells at the single cell level. In order to probe cellular function at the single
cell level it is necessary that stable microenvironments be maintained for cells of interest. Our initial efforts

will examine simple growth characteristics of two kinds of cells; methylotrophic bacterium
Methlobacterium extorquens AM1 and Saccharomyces cerevisiae budding Yeast cells. Challenges include
maintaining environmental temperatures and good perfusion of growth media with uniform O2 and CO2
concentrations, and the sensing of O2 concentration. Initial data will be collected through a closed loop
micro-environmental chamber. Images will be taken through a Laser Scanning Confocal microscope and a
highly sensitive CCD Camera. Finally, these microscale modules will have the usage and integration of
LabVIEW, virtual instrument (VI) interfaces.
Documentary on Northwest Coast Native History, Culture and Art
Yuanyuan Wang, Junior, Anthropology
Mentor: Stevan Harrel, Anthropology
We are the Anthropology group of the UW-Sichan University Program on Scientific, Engineering and
Social Challenges to the Environment in the Pacific Northwest and Southwest China, including five
members: Yuanyuan Wang, Jing Tang, Linlin Cao, Yiyuan Li and Weiguo Sun. This program began in fall
2000 as a pilot project for a new program called UW Worldwide. Our group has done a survey of a
minority population in Southwest China and made a documentary on their funeral rituals. Based on the
experience, we are now studying and doing research on Northwest Coast native history, culture and art and
are making a documentary about it, with the direction of Prof. Stevan Harrell, during our 10 months
exchange study in UW. Our aims are to give an introduction of the history, culture and art of Northwest
Coast Native (NWC) Indians, and, more importantly, its contemporary situation and offer visual document
for study and research of this field in China. The documentary is divided into two parts. The first one is
about NWC Natives’ environment, history (pre-contact and post contact), and social culture. It is a
compilation composed of photos and other documentaries, which are supported by the personal collection
of the director and anthropologist of the Burke Museum, George McDonald. The second part focuses on
the new trend of contemporary NWC Native art. We interviewed several native artists with different styles,
visited many museums on NWC art and culture, such as the University of British Columbia’s
Anthropology Museum in Vancouver, and attended a series of activities on NWC Indian art sponsored by
Burke Museum and other public exhibitions to get different first hand footage. We hope that it will interest
Chinese audiences, reinforce communication cross culture and reflect our own culture.
Infant-directed and Adult-directed Speech Thresholds
Robin Waterman, Senior, Speech and Hearing Sciences
Mentor: Lynne Werner, Speech and Hearing Sciences
Infants appear to be more attentive and emotionally responsive to the type of speech mothers, fathers,
and/or other caretakers use when communicating with young infants. This type of speech is called "infantdirected speech". From a pyschoacoustic standpoint, it is the acoustic cues of the speech itself that are of
interest. Several studies suggest that infant-directed speech is more salient to young infants due to four
spectral parameters. Specifically, infant-directed speech has higher frequency components, sweeping
intonation contours, wider frequency excursions, and longer duration. Such sounds may be easier for
infants to segregate from competing sounds, especially if their ability to segregate sound sources is
immature. If sound source segregation is involved, infants should be able to detect infant-directed speech
in noise at lower intensities than they detect adult-directed speech. Two target phrases were recorded,
spoken by two different women, one second in length and about the same intensity level. Infants’ and
adults’ thresholds for the four phrases are measured in noise, using an observer-based test procedure,
previously developed and validated. Each listener is tested on one phrase only. Listeners are trained to
respond when they hear the speech in noise, but not when they hear the noise alone. After the listener is
trained, threshold for the phrase is estimated by varying the intensity of the phrase until it is just detected.
This study hypothesizes that infants’ thresholds will be more like adults’ thresholds when the phrase they
are detecting was originally directed to an infant, compared to when the phrase was originally directed to
an adult.

Enhancing Fuel Cell Performance Using Advanced Catalyst Patterning
Katie Watt, Senior, Chemical Engineering
Richard Arblaster, Senior, Mechanical Engineering
Julie Cummings, Senior, Chemical Engineering
Mentor: Daniel Schwartz, Chemical Engineering
Fuel cells are being considered for different applications including cars, cell phones and laptop computers.
The membrane electrode assembly (MEA) is the heart of the fuel cell. The MEA is composed of a filmlike polymer membrane that is coated on both sides by a platinum/polymer catalyst mixture. The MEA is
contacted on one side with hydrogen gas and the other oxygen. The platinum catalyst facilitates the
reaction of hydrogen and oxygen to produce water and electricity. In industry, the catalyst coating is
applied to the entire membrane in a nominally uniform manner using methods such as spraying or painting.
In our approach, the platinum catalyst mixture is applied to the membrane using an Epson ink jet printer.
The size, thickness, and pattern of the catalyst coating are controlled through the use of the
printer/computer interface. Printing less platinum catalyst reduces the cost of making the membrane. The
focus of our research is to accomplish this reduction of cost without sacrificing MEA performance. Our
experimental setup consists of a printer drawing a specially formulated catalyst solution from a suspended
reservoir. Adjusting the height of the reservoir optimizes the pressure at the print head, allowing for
consistent and uniform printing of the catalyst mixture onto the membrane. Continuing research is being
conducted to determine the optimum catalyst patterning and thickness for maximum performance and
minimum cost.
Queer and Here: Gay Political Representation in the United States
Richard Weinmeyer, Senior, Political Science
Mary Gates Scholar
Mentor: John Wilkerson, Political Science
Mentor: Heather Larson, Political Science
The gay rights movement sent shock waves through American society with the Stonewall riots of 1969.
Since then, gays and lesbians have gained greater acceptance with each passing decade in many facets of
daily life, but how has the homosexual community been represented politically at the national level? The
political gains and representation of women and African Americans have been areas of scholarship since
the civil rights movements of the 1960s and 1970s, yet little has been done regarding the voice of the gay
and lesbian community. In my research I examine bills regarding homosexuality from the 94th through the
106th Congress, which were gathered using data at the University of Washington’s Center for American
Politics and Public Policy. By coding these bills according to their positive and negative tone towards
homosexuals, I have analyzed why certain legislation appears during certain time periods, which
senators/representatives are pro- and anti-gay in their support, etc. My qualitative research also
investigates expected support for gay rights versus actual support within congressional districts, factoring
in the proportion of the district constituency identifying themselves as gay, lesbian, bisexual and
transgender. Finally, I will use Poole and Rosenthal's Nominate scores, which are numerical calculations
of the ideological placement of congresspersons and each Congress, to examine any connection between
the ideological make-up of each Congress and how this relates to the introduction of legislation regarding
homosexuals. With my research I am expecting to see a positive trend between Democratic representation
and the implementation of positive legislation regarding homosexuals. Therefore, I expect to show that the
gay community has been able to achieve greater civil rights through the Democratic party with Democratic
representatives and Democratically controlled sessions of Congress.
The Role of Disorder in 2-Dimensional Foams
David Wells, Junior, Physics
Mary Gates Scholar
Mentor: Gerald Seidler, Physics
Foam has many industrial and consumer applications, appearing everywhere from inside your seat cushion
to surrounding nuclear reactor cores during transport. Despite its ubiquity, however, relatively little is

known about the correspondance between the microstructure of the foam and its macroscopic properties
and behavior. Current models are based on a simplified "unit cell" which is supposed to represent a real
foam by fitting many of them together, like building blocks. A basic problem with this approach is that it
has no capacity to model any sort of disorder, and so the role disorder plays in real foam is unknown. Now,
computing power has progressed to the point where finite element (FE) computer simulations of large-scale
two-dimensional foams is possible without prohibitive time requirements. My project is to investigate the
macroscale behavior of a two-dimensional foam under compression as a function of type and magnitude of
disorder. This involved first modeling a perfect honeycomb lattice with uniform material properties and
compressing it to find the perfectly-ordered behavior. Then random imperfections were introduced, both in
material properties (i.e., giving individual spars slightly different elastic properties) and geometric
properties (i.e., shifting the location of each vertex a small amount). Investigating the role of structural
disorder in two-dimensional foam should help us gain insight into the behavior of real 3D foam.
Musical and Scientific Applications of Spectral Analysis
Casey Wescott, Senior, General Studies
Mentor: Vladimir Chaloupka, Physics
Sound is the foundation of music. Less obvious is why sounds sound the way they do. People often
describe sounds as being "noisy" or "dull" etc. Such adjectives are descriptions of our perception of a
sound's timbre, or "tone color", but tell us very little about the sound itself. The question arises of how do
we quantify timbre? A sound's timbre can be better understood through the sound's spectrum, a
representation of the audio signal as a combination of individual frequency and corresponding amplitude
components. In my research I am examining the different methods of spectral representation and am
developing an efficient set of computer tools to accommodate various applications, both musical and
scientific. Using the Lisp programming language, I am creating programs which will allow someone to
view the spectrum of a signal, access information from the spectrum, manipulate spectral data, and interpret
spectral characteristics for sound synthesis. With these tools one can mix characteristics of different sounds
to create new "hybrid" sounds. For example, one could use the frequency information from a recording of
wind and the amplitude information of a singer to synthesize a sound that sounds like wind singing. Tools I
am developing will aid in sound research as well, enabling someone to identify properties of a given sound,
such as the position of formants, or broad peaks of energy in the sound's spectrum.
Exploring Retrovirus/herpesvirus Interactions through Confocal Imaging
Alicia Wiczulis, Senior, Interdisciplinary Visual Arts, Pre-Medicine
Mentor: Margaret Thouless, Pathobiology
This project seeks to explore retrovirus-herpesvirus interactions in macaques as a model for humans. In
macaques (Macaca nemestrina and Macaca mulatta) at the Washington National Primate Research Center,
Retroperitoneal fibromatosis (RF) tumors, associated with the RF herpesvirus (RFHV), were found to be
associated with Simian Retrovirus-2 (SRV-2). In humans infected with HIV (another retrovirus), Kaposi’s
sarcoma (KS) tumors were also found to be associated with infection of Kaposi’s sarcoma-associated
herpesvirus (KSHV). We have studied the interactions of these viruses by creating and analyzing
fluorescent images of viral proteins from infected cell lines. As we have not been able to isolate and grow
RFHV in tissue culture, the closely related KSHV was used as a model for RFHV. Through doublelabeling with immunofluorescence, we have found that SRV-2 can infect body cavity basal lymphoma
(BCBL) cell lines obtained from KS tumors, which are latently infected with KSHV, and we have
determined that lytic replication cycles of both SRV-2 and KSHV can exist within the same cell. We
anticipate that infection of BCBLs with SRV-2 will stimulate lytic KSHV reproductive cycles at a higher
rate than would be observed in cultures without SRV-2, which would support our hypothesis that infection
with SRV-2 promotes tumor growth through stimulation of RFHV. By utilizing specific antibodies for
each virus, we will investigate relative locations of viral proteins within co-infected cells through confocal
microscopy and the generation of 3-dimensional images. Our results will help to explain these
retrovirus/herpesvirus interactions in co-infected cells.

Structure Based Drug Design for the Development of Cholera Toxin Antagonists
Dan Widmaier, Senior, Biochemistry
Mary Gates Scholar
Mentor: Erkang Fan, Biochemistry
Cholera, the disease caused by the pathogen Vibrio Cholerae, is one of the major epidemic, tropical
diseases plaguing the world today. Primarily a disease of underdeveloped countries, the treatment of
cholera would greatly benefit from a potent and economically feasible therapeutic. Cholera’s method of
toxicity is to secrete a multimeric toxin protein from the bacterium into the gastrointestinal tract of the
infected person. An inhibitor that effectively blocks the toxin’s recognition and binding to the host’s
intestinal epithelia would essentially negate the adverse affects of the toxin. Our utilization of powerful
combinatorial chemistry techniques allowed for a large library of compounds to be synthesized efficiently.
The compound library was designed to improve upon previously observed, potent inhibitors. We
synthesized the chemical library and assayed for effective antagonism towards cholera toxin. This library
was designed in a way to allow easy attachment of an inhibitor to a larger molecular scaffold, which tethers
many inhibitors together to create an effect called multivalency. Through multivalency we can increase the
strength with which the inhibitor adheres to the multimeric protein, and block its functionality. The early
results have indicated that some of the compounds are among the strongest known inhibitors of Cholera
Toxin.
Incidence of Mortality due to Infectious and Respiratory Diseases in Pedro Moncayo County,
Ecuador, 1991-1999
Chami Arachchi, Senior, Anthropology
Mentor: Michelle Williams, Epidemiology
Like many other developing countries, Ecuador is experiencing significant economic and health crises.
Ecuadorians, particularly those living in poverty, are facing major health problems including high
morbidity and mortality rates attributable to respiratory and infectious diseases. We sought to describe
distribution of mortality rates due to infectious and respiratory diseases in the five parishes of Pedro
Moncayo County (PMC). We also aimed to determine the extent to which members of different age and
gender groups were affected by infectious and respiratory diseases in the county. Descriptive statistical
analysis was conducted using vital records and census databases provided by the Sistema Integrado de
Indicadores Sociales del Ecuador and the Insituto nacional de Estadistica y Censos of Ecuador. The period
of observation was restricted to 1991-1999, and only the population residing in PMC was eligible for
inclusion in our analysis. Infectious disease-mortality rates were calculated according to different social
and demographic characteristics. Death rates due to infectious diseases were highest among the elderly
(i.e., those over age 65 years of age), and among infants and children (less than 5 years of age). Graphics
describing the secular trends of infectious-disease mortality rates according to age are provided for the 9year study period. We noted that males experienced the highest mortality (8.9 per 1,000 population) due to
infectious diseases and also the highest MR (7.4 per 1,000 population) in respiratory diseases. Intestinal
infections were the most common specific type of infections associated with mortality. Other infections
contributing to the mortality in this population included the common respiratory infections - pneumonia
and influenza. Infectious disease mortality rates varied considerably across the 5 parishes of PMC. In
PMC, children and the elderly are at high risk of dying due to respiratory and infectious diseases. Access
to health care for these populations must be improved within each parish. Causes of specific respiratory
and infectious diseases must be investigated and prevention programs should be developed.
Developing BEACONS of Excellence: Behavioral and Emotional Assessment and Curriculum for the
Ongoing Needs of Students with or at Risk of Developing Emotional Disturbance
Shannon Wilson, Senior, Pre-Education
Zesbaugh Scholar
Mentor: Doug Cheney, Special Education
Mentor: Bridget Walker
Children with severe emotional and behavioral disorders often face difficulties in their lives, especially in
the area of academics. Schools may not completely understand how to support their needs, thus

contributing to a possible never-ending cycle of struggling students. The object of the BEACONS research
is to study this very issue.Working with four model elementary schools in Washington State, our project
goals are to support schools in the implementation of positive behavior interventions and supports for all
students and families. We want to improve all students’ academic and social performance. In order to do
that, educators must gain the knowledge and skills to work with difficult students. This is provided through
the data that we collect from various studies, as well as in training and support the project provides to
school staff. Schools start off by identifying target students with or at risk of emotional and behavioral
problems. They then complete a yearly self-assessment of best practices and develop an action plan for
continued improvement. Educators receive ongoing professional development to support their knowledge,
skills, and strategies. With that, they can teach social skills and decrease discipline problems. Families
determine options to enhance support networks with other parents, to identify needed resources, and to
support positive parenting skills. Finally, BEACONS coordinate connecting the schools with local
community agencies to improve service delivery for students with E/BD and their families. Initial findings
from the project indicated that schools which systematically implement Positive Behavior Support
strategies see a reduction in office discipline referrals and disruptive behaviors in the classroom, an
increase in on task behavior and improved academic and social functioning for at- risk students. Project
schools have also seen a significant increase in the school involvement of families who prior to the project
were seldom engaged with the school. The BEACONS Project is now working to secure funding to support
many other schools in the state in implementing these strategies.
Affects on mRNA Sequence on Ribosomal Bypassing
Alan Worsley, Senior, Biology
Mary Gates Scholar
Mentor: John Gallant, Genome Sciences
The research I am currently working on under Dr. John Gallant involves an intriguing phenomenon during
ribosomal translation of the ribonucleic acid (RNA) called “Bypassing”. Ribosomes are cellular assemblies
of proteins found in all cells whose function is to read messenger RNA (mRNA) and then create a protein
to match the genetic information. Ribosomes do this by using transfer RNAs (tRNA), which recognize a
specific three-letter sequence contained in the RNA, and then add the appropriate amino acid to the
growing polypeptide. “Bypassing” occurs when a ribosome encounters a codon whose corresponding tRNA
is quite rare. If the ribosome is forced to pause and wait for the specific tRNA then the ribosome will slip
along the sequence until it finds another codon matching the original P-site codon of the stalled sequence
and will resume translation. In this bypassing event the ribosome is potentially able to transition into a
different reading frame and even skip over termination codons. Currently our group is observing this
phenomenon by making use of the bacteria Escherichia coli and the gene encoding for the protein βGalactosidase, which is easily measured. We are able to engineer the gene so that the protein will only be
made correctly if a sliding event occurs. By comparing the amount of viable protein produced between a
control colony and an experimental colony of bacteria we can observe the extent to which this phenomena
can occur and under what conditions. So far we have been investigating methods of inducing bypassing
through “starvation” of specific tRNAS as well as collecting data on the efficiency of bypassing associated
with different P-site codons. The implications of the data collected to date suggest that the contents of the
genetic message preceding the bypassed message do influence the frequency of this event.
Eco-Informatics: Building a River System Topology from Entities in a Relational Database
Ross Yearsley, Senior, Informatics
Mentor: Mel Oyler, Informatics
Eco-Informatics is the application of informatics principles to the science of ecology. This research
examines a method for dynamically building a visual hierarchal structure representing artifacts on the
Columbia River and tributaries. Information on the dams and instruments in the river system are stored as
entities in a relational database. It is hoped that such a tree structure will support an intuitive information
entry point for end users. A river system is an example of a recursive structure that comes up often in the
natural science of ecology. Such structures can be modeled in a relational database. However, generating a
topology using Structured Query Language (SQL) is next to impossible. We have devised a way to build a
graph structure from key values in the database tables. After the graph structure is built, established search

techniques are used to generate a graphical display of the river system topology, similar to the way in
which Windows Explorer represents a computer file system. A well-designed relational database
guarantees data integrity and provides a proven query language that is adequate for many common
information retrieval tasks. However, databases can fall short in their ability to represent information in a
way that is easily comprehensible to humans. The rules of database normalization demand that related
entities are segregated into discrete structures of data that must be joined back together in a complex and
difficult to implement manner. The use of graph structures holds great promise for improved querying and
visualization of naturally recursive structures stored in relational databases. Our method supports the ease
of use of visual hierarchies while maintaining the data integrity benefits of a relational database and
avoiding the construction of extremely complex SQL queries. The result is greater accessibility to vital
information regarding our natural river systems and ecology.
Metabolism and Growth in the Type 1 Diabetic BB Rat
Philemon Yen, Post-Bac, Biochemistry
Mentor: Ake Lernmark, Medicine
Type 1 diabetes is due to an immunological self-reactivity directed specifically against insulin-producing
cells in the pancreatic islets. At the time of clinical diagnosis, more than 90% of the beta cells have been
killed. Studies of children at risk have shown that diagnosis is preceded by several years of subclinical
beta-cell autoimmunity. (There are autoantibodies against beta-cell antigens detectable several years before
a clinical diagnosis.) A majority of children develop Type 1 diabetes at the time of puberty. In the present
study, we have analyzed the spontaneous onset of Type 1 diabetes in BB rats maintained under specificpathogen free (SPF) conditions. The inbred BB rat develops Type 1 diabetes in association with a mutation
in the Ian5 gene, which causes lymphopenia. All lymphopenic BB rats develop diabetes between 50-80
days of age, which corresponds to the peak of puberty in the bb rat. In a total of 1,222 diabetes-prone BB
rats from two different congenic lines, CF2 and DF, we found that the growth at day 40 and onward did not
differ between lymphopenic and Ian5 wild-type rats. The mean body weight at day 40 did not differ
between lyp/lyp and +/+ BB rats. (The peak frequency of diabetes onset occurred at 67 days.) Regardless
of the age of onset, the diabetes prone BB rats showed a reduction in weight gain before diagnosis.
Remarkably, onset of hyperglycemia occurred within 24 hours, resulting in a chronic insulin-dependent
diabetes. Our results in this genetically controlled Type 1 diabetes trial indicate that puberty may be
affected by genetic factors which initiate a rampant autoimmune attack on the beta cells. Future studies will
focus on the identification of puberty-associated genes that may control diabetes. Such genes may also
contribute to human Type 1 diabetes since the peak age of human onset occurs at puberty.
Relationships within Passionflower
YaowuYuan, Junior, Biology
Chang Liu, Junior, Biology
Mentor: Richard Olmstead, Biology
The main goal of our research is to reconstruct the evolutionary relationships within passionflower (genus
Passiflora), based on the analysis of chloroplast DNA sequences. Passiflora L. is a tropical and warmtemperate genus native primarily to the new world and consists of herbaceous or woody vines, usually
climbing by tendrils. It is of special ecological interest, including its well-known coevolution with
Heliconiine (passionflower) butterflies. With approximately 500 species, 23 subgenera, the systematics of
the genus appears to be relatively undefined as yet. Total DNA of 34 Passiflora species was extracted from
fresh material, then the trnL gene intron and intergenic spacer between trnL and trnF genes were amplified
by polymerase chain reaction (PCR) and sequenced on an automated sequencer. Sequences were aligned to
make sure the homologous regions are paired. The data set was analyzed using the parsimony criterion. The
trnL-trnF noncoding region have high A-T content and many gaps in the aligned sequences, which could be
potentially informative. The gene trees are constructed with and without the gaps as characters, but
including the gaps resolves the intragenic relationships much better. The preliminary results indicate that
subgenus Plectostemma is paraphyletic, and subgenus Granadilla is polyphyletic. However, section
Quandrangalares in subgenus Plectosemma is well supported as monophyletic. In addition, the base
substitution and gaps distribution patterns were studied, which can provide information for the mutation
mechanisms.

Union Democracy and the International Longshore and Warehouse Union (ILWU)
Elizabeth Zamora, Senior, Political Science
Mary Gates Scholar
Adam Goodwin, Junior, Pre-Arts and Sciences
Randy Eng, Sophomore, Pre-Arts and Sciences
Mentor: David Olson, Political Science
Mentor: Margaret Levi, Political Science
The research project initiated by political science professors Margaret Levi and David Olson seeks to
reopen the generally one-sided debate surrounding union democracy in order to reexamine and question the
commonly accepted requirements for democratic unionization. The literature addressing the subject,
although quite thin, has traditionally accepted and built upon the ideas developed by Lipset, Trow, and
Coleman in their book Union Democracy (1956). The authors define union democracy as requiring
institutionalized opposition, periodic rotation of office holders, and membership participation. In
questioning these requirements, the Union Democracy research team, composed of professors and graduate
and undergraduate students, is examining the International Longshore and Warehouse Union (ILWU) for
evidence of democratic governance and participation. Such evidence is being compiled quantitatively via a
database of ILWU election results since the union’s inception, and qualitatively through documentation of
the broader issues discussed during union elections and conventions, and within correspondence and other
union materials or publications. It is in this latter approach that we are aiding the research project.
Specifically, our role has been to peruse ILWU convention proceedings for evidence of debate over issues
or rank-and-file (i.e. convention delegate) opposition to the international leadership. We are documenting
our findings in a database accessed via the internet and, ultimately, are attempting to assess if (1)
convention proceedings can serve as a valid source for examining the democratic or undemocratic behavior
of unions and if (2) ILWU conventions have historically provided an avenue for democratic governance
and participation via an open forum for debate.
Applications of Carbon Nanotubes
Anne M. Zipperer, Senior, Biochemistry
Mentor: Leonard S. Fifield, Chemistry
Mentor: Larry R. Dalton, Chemistry
Carbon nanotubes (NTs) have enormous potential for use in a variety of applications including super-strong
materials, hydrogen storage devices, super-capacitors, and molecular scale electronics. Carbon nanotubes
have been shown to be a promising material for use as artificial muscles due to their ability to
electromechanically actuate at low applied voltages. This work involves studies of suspensions of NTs in
various solvents, making of NT paper from these suspensions, and using the actuation of these NT papers
in order to bend an optical fiber in a fiber optic switch. Each step in this work builds to the larger picture of
creating useable applications of NTs in the exciting fields of bioengineering (artificial muscles),
telecommunications (optical switching) and microfluidics (micromixers and pumps).
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BETWEEN CLASSICAL AND QUANTUM MECHANICS
Session Moderator: Bart Kahr, Chemistry
Student Assistant: Chris Morino, Sophomore, Pre Major, Arts & Sciences
Mary Gates Hall Room 284
Bishomoaromaticity in the Cope Rearrangement of Semibullvalenes
Jeff Hammond, Senior, Chemistry
Mary Gates Scholar
Mentor: Wes Borden, Chemistry
Organic chemists have investigated the role of bishomoaromaticity in the low barrier to Cope
rearrangement of semibullvalene. However, a ground state of a bishomoaromatic species has yet to be
prepared. My research attempts to further understand bishomoaromaticity in semibullvalenes and to
ascertain the effects that different substitution patterns might have on lowering the delocalized structure
from being a transition state to being the ground state. Specifically, I have performed calculations on
2,8;4,6-diaminodicarbonylsemibullvalene, because it possesses 'push-pull' pi donors and acceptors, which,
could, perhaps lead to a bishomoaromatic ground state. My investigation of bishomoaromaticity in
semibullvalenes has been performed using qualitative molecular orbital theory and a variety of ab initio
chemistry software packages for quantitative calculations.
Molecular Electronics
Joel S. Horwitz, Senior, Material Science and Engineering
Mentor: Alex Jen, Material Science and Engineering
Mentor: Hong Ma, Material Science and Engineering
A trend known as Moore’s Law (after Intel co-founder Gordon Moore) in the silicon substrate based
electronics industry has lead to a method of scaling down the fabrication methods for electronic
components. Moreover, Moore’s second law, “a corollary to the first, which states that the cost of new
chip-fabrication plants increases exponentially as the features get smaller”(6) is avoided by not having to
use costly methods such as photolithography, Langmuir-Blodgett, and other high-priced methods to
fabricate electronic components. One possible solution to these fabrication methods is through organic
synthesis of electronic components. This is accomplished by first understanding the electronic properties
of conjugated polymers. Currently, there are many possible procedures in the literature to find the
characteristic current voltage relationships and other electronic properties of these molecules. Second,
these tiny molecules must be structured in a way to create a predictable ordering for any useful application.
One such method involves the attachment of the molecules to a gold substrate in a method called Self
Assembled Monolayers (SAM), which is the current trend in “Molecular Electronics.” Once the molecules
are assembled onto a substrate the ordered structure is analyzed using a Scanning Tunneling Microscope
(STM), or a Atomic Force Microscope (AFM), or other devices that come into contact with the molecule
tail. Therefore, molecules synthesized specifically for electronic applications poses tremendous advantages
over the current inorganic materials, because the fabrication methods are much cheaper and the size of the
devices is very small in comparison. Current microelectronics may become obsolete once the electronic
properties of organic molecules, the fabrication technology, and improved testing apparatuses are
developed.

Spin Resolved Quantum Conduction: An Experimental Investigation
Zach Lingley, Senior, Materials Science and Engineering
Mary Gates Scholar
Mentor: Kannan Krishnan, Materials Science and Engineering
The phenomenon of quantum conduction (CQ) has been an area of intense research since its discovery in
1988. Briefly, quantum conduction describes the current – voltage relationship in nanoscale situations
where the well known Ohm’s Law breaks down. The detection of mechanically controlled break junctions
nanowires (the slow separation of two macroscopic objects to create a nanowire from surface bonds) have
provided a simple and easy method of understanding electrical and magnetic properties of materials on the
nanoscale. In this paper, I will explain quantum conduction using basic concepts from quantum mechanics
– with and without magnetic considerations. A description of the basic experiments and methods of
analyzing mechanically controlled break junction follows. The purpose of my research is to study material
systems that could demonstrate spin resolved quantum conduction, or quantum conduction of an electrical
current composed entirely of a single quantum magnetic moment, or spin. I will describe the necessary
material properties for this to occur. I cover details of my personal experimental setup and experiments,
both current and anticipated. Finally, I present quantum conduction data for gold that I produce with my
experimental set-up.
Schrödinger Cat States of a Bose-Einstein Condensate in a Double Well Potential
Heidi Perry, Senior, Chemistry and Mathematics
Mentor: William Reinhardt, Chemistry
Mentor: Kahn Mahmud, Physics, Graduate Student
How big of an object can exist in a quantum mechanical superposition state usually attributed only to
microscopic objects such as electrons? In 1935 Schrödinger introduced his famous example of the cat
which is both alive and dead at the same time to show how ridiculous it is to physically interpret his
wavefunction. Despite this, the wavefunction has persevered, and proved itself to accurately describe
quantum mechanical systems. Today the strange properties of the wavefunction can be more directly
explored in the Bose-Einstein condensate (BEC). This new form of matter was first created in 1995,
following decades of research based on ideas of Bose and Einstein. It is a quantum mechanical system
large enough to be seen with the naked eye and is of great interest to both theoretical and experimental
physicists because it allows for exploration of quantum mechanical properties on a macroscopic scale. My
work has been in modeling the BEC in a system with an adjustable barrier which the particles of the
condensate can sit on the left or right of. When this barrier is low, the particles flow freely from one side to
the other, but when it is high they are trapped on one side. If the barrier is raised on a still condensate, the
particles will naturally separate with half of them on one side, and half on the other. However, with a
disturbance to the system the wavefunction is made to slosh about, and if the barrier is raised appropriately,
we can capture the condensate not with half the particles on each side, but in a superposition of all the
particles on the left AND all the particles on the right, at the same time! This is truly a Schrödinger cat
state, a system existing in a superposition of two distinct, macroscopic states.
Thermodynamic Properties of Different Foldings of the Same Molecular System
Lisa M. Tuttle, Senior, Chemistry
Mentor: William P. Reinhardt, Chemistry
Large molecules such as proteins or RNA must have the proper folded structure to function as catalysts, or
even as structural elements. Determination of the “equilibrium” structure of such a molecule is equivalent
to finding that folding with minimal “free energy.” Determination of thermodynamic properties for the
unfolding and, more significantly, for the folding of proteins has recently been performed experimentally1.
Using computers to accurately calculate the free energies of molecular systems is difficult2: in the finite
time environment of computer simulations it is not possible to allow the molecular system under study to
explore all foldings, and thereby spontaneously come to the minimum free energy configuration. Instead,
to make computational study of such systems possible the molecular system must be encouraged to explore

explicitly that space in which the possible minimal free energy configurations may lie. Such
encouragement is achieved here with a novel coordinate-shifting technique that allows us to distinguish the
free energy two distinct foldings of the same model molecular system.
1.Liphardt, Jan., et. al. "Equilibrium Information from Nonequilibrium Measurements in an Experimental
Test of Jarzynski's Equality," Science. 2002, 296, 1753-1916.
2.Reinhardt, William P., Mark A. Miller, and Lynn M. Amon. "Why Is It So Difficult To Simulate
Entropies, Free Energies, and Their Differences?" Accounts of Chemical Research. 2001, 34, 607-614.

BIOCHEMICAL APPROACHES TO PROBLEMS IN HUMAN DISEASE
Session Moderator: Stephen Hauschka, Biochemistry
Student Assistant: Rochelle Tan, Senior, Biology
Mary Gates Hall Room 254
Patient Self-Assessment as an Indicator of Failure after Total Shoulder Arthroplasty
Brian Buckingham, Senior, Neurobiology
Mentor: Frederick Matsen, Orthopedics
Patients who receive a total shoulder arthroplasty need long-term follow-up because there is currently no
way to predict the longevity of this procedure. The aim of this project was to show that patient selfassessment of shoulder function, as measured by the Simple Shoulder Test (SST) was a sensitive indicator
of glenoid failure 2-11 years after total shoulder arthroplasty. 36 shoulders with primary arthroplasties, no
revision surgery, a follow-up of at least 72 months and at least 8 post-operative SST scores were identified
(Unrevised Group). 9 shoulders with revision surgery, at least 24 months follow-up and at least 5 postoperative SST scores were also selected (Revised Group). Peak postoperative and most recent SST scores
were compared for trends in self-assessed shoulder function. For the Unrevised Group, the mean peak
postoperative SST score was 11.6, and the mean most-recent SST score was 10.2. For the Revised Group,
the mean time to revision surgery was 7.3 years, the mean peak postoperative SST score was 11.1, and the
mean most-recent SST prior to revision was 4.6. 7 of 9 shoulders in the Revised Group had a most recent
SST score of less than 8 compared to only 3 of 36 shoulders in the Unrevised Group. All shoulders in the
Revised Group showed a drop between peak and most recent SST score of 3 or more compared to only 6 of
36 shoulders in the Unrevised Group. These results indicate that an SST score of less than 8 or a drop of 3
or more were sensitive indicators of glenoid component failure in this cohort of patients. This suggests that
this method of periodic self-assessment of shoulder function in patients who receive total shoulder
arthroplasties can be applied as a convenient, inexpensive approach for long-term screening of impending
prosthesis failure.
The Techniques and Applications of Protein Crystallography
Thomas Cascio, Sophomore, Pre-Health Sciences
Mary Gates Scholar
Mentor: Ning Zheng, Pharmacology
Dr. Zheng’s research focuses on the structural mechanisms of ubiquitin-dependent proteolysis pathways.
Ubiquitin-dependent proteolysis pathways serve a very significant role in the biochemical processes
underlying cell growth, differentiation, and death. The absence of proper ubiquitin regulation often leads to
abnormal cellular growth and can sometimes lead to cancer. Proteolysis refers to the degradation of protein
molecules. Ubiquitin is a protein that targets other protein molecules for proteolysis. To do so, ubiquitin
has to be covalently linked to the target protein, a process catalyzed by an intermediate enzyme called E3
ligase. The proper manipulation of E3 ligase will allow biologists to selectively enhance or diminish the
regulatory action of ubiquitin on protein molecules. The study of ubiquitin-dependent proteolysis pathways
may one day provide the knowledge necessary to develop a cure for cancer. From start to finish, the
research process in Dr. Zheng’s lab fundamentally consists of three steps. The first step is the growth and
purification of the protein of interest. This step involves introducing the human gene responsible for the
desired protein into E. coli and allowing the bacteria to develop on culture trays. The bacteria will produce

adequate amounts of the desired protein, which we then purify. Step two involves the crystallization of the
purified protein. We systematically prepare buffer solutions with slightly different concentrations of
decided upon chemicals. Through repeated attempts, we fine-tune the concentrations of our buffer solution
in the attempt to evolve a protein crystal of suitable dimensions. The last step in the process involves
taking x-ray pictures of the protein and filtering this data through numerous software programs that will
finally lead to the determination of the protein’s three-dimensional structure. The research we conduct is
multi-disciplinary, as it involves areas of biology, chemistry and computer programming.
Evaluation of an in vitro Cytotoxicity Assay For Topical Microbicide Development
Kim Day, Senior, Biology
Mentor: Mary Lampe, Medicine
Current methods of prevention of sexually transmitted diseases (STDs), such as condoms and Nonoxynol9, can be problematic. Improper use may actually increase the risk of infection both by instilling a false
sense of security and lesions caused by repeated use of Nonoxynol-9 can increase susceptibility to
pathogens. A new means of prevention is required, such as an improved topically applied microbicide. An
ideal microbicide would prevent STDs caused by bacterial pathogens such as Chlamydia trachomatis and
Neisseria gonorrhoeae, as well as those caused by human immunodeficiency virus, human papillomavirus,
herpes simplex viruses, and Trichomonas vaginalis. A collaborative effort to create such a topical
microbicide that is both effective and inexpensive is in progress. Some promising antimicrobial agents have
surfaced that are delivered using creams, gels or foam. These delivery systems contain excipients, which
function as preservatives, solvents, antioxidants, and gelling agents. I will be testing some of these
excipients and some antimicrobial agents for cytotoxicity, since a topical microbicide should not disrupt the
normal flora or be toxic to the vaginal or rectal epithelium. Our lab has previously used the AlamarBlue™
cytotoxity assay to determine the metabolic activity of tissue culture cells used for our in vitro assay.
However, cell damage can appear in various forms, compromising either membrane integrity or
metabolism. Therefore it is vital to test for both types of damage to determine actual levels of cytotoxicity.
The tests I will perform will measure toxicity based on the integrity of the cell membrane by measuring the
release of lactate dehydrogenase (LDH), a stable cytoplasmic enzyme present in all cells, from cells with a
damaged membrane. I hope this information can contribute to the formulation of an effective microbicide,
consequently helping to prevent the spread of sexually transmitted infections.
Use of ELISA for Detection of Heat Shock Protein Concentration in Hemorrhagic Shock and
Encephalopathy Stricken Children
Natalia Galkina, Senior, Biology
Mentor: David Jardine, Pediatrics
Background/Hypothesis: Hemorrhagic Shock and Encephalopathy is a devastating, life-threatening illness
affecting and young children. High fever is one of the most common symptoms of the disease. We
hypothesize that the level of inducible heat shock protein, HSP1A1, increases in patients’ serum after the
onset of the syndrome. If this increase can be measured, it may be useful as a diagnostic criterion.
Methods: We developed a sandwich Enzyme-Linked Immunosorbent Assay (ELISA) to detect
concentration of HSPA1A in serum sample. First, capture antibody SPA810 bound to the solid phase, is
allowed to interact with antigen (HSP1A1 from serum sample). Then, secondary antibody SPA812 and
detecting anti-rabbit antibody, conjugated to horseradish peroxidase, are sequentially applied and are given
time to bind to their target proteins. Finally, a chemiluminescent reagent is activated by the bound
horseradish peroxidase. The light produced is proportional to the quantity of bound horseradish
peroxidase, which in turn depends on concentration of HSP1A1 in patient serum. To quantitate the amount
of HSP1A1 in serum, the values obtained from the serum are compared to a standard curve, which is
generated by using known quantities of HSPA1A. Results: We are currently developing this assay. We
have been working on decreasing the background by trying different blocking reagents and detecting
antibodies. We have found BSA to be relatively effective in blocking the plate, and anti-rabbit antibody,
conjugated to horseradish peroxidase, to be more affective than SPA812 conjugated to Zenon labeling
reagent. In its current state, the ELISA allows us to detect HSP70 in as small amounts as 300
picograms/milliliter. Also we tested serum samples to realize that naturally existing in serum peroxidases

were not adding any background noise. Conclusion: ELISA is quite sensitive and may help us with our
goal if it functions just as well when we apply it to serum samples.
Antisense Oligonucleotide Delivery Using a pH-Sensitive, Membrane-Disruptive Polymer
Lianne Lin, Senior, Bioengineering
Mary Gates Scholar
Mentor: Patrick Stayton, Bioengineering
Mentor: Volga Bulmus, Bioengineering
Macromolecular drugs such as proteins and antisense oligonucleotides (asODN) face the challenge of
reaching their final cellular destination before they can achieve their mission. Intracellular trafficking of
endocytosed drugs thus plays an important role in determining their therapeutic efficacy. This study
investigates the potential use of a synthetic polymer in facilitating cytoplasmic delivery of macromolecular
drugs. Specifically, cytoplasmic delivery of an asODN into macrophage-like cells, i.e. THP-1 cells, was
explored by using a pH sensitive, membrane disruptive polymer. The asODN chosen for this study is an
interleukin-1 receptor associated kinase oligonucleotide (anti-IRAK ODN) that aimed to knock out IRAK,
an enzyme that modulates the pro-inflammatory cytokine tumor necrosis factor-α (TNF-α) production
through multiple signaling pathways. Since TNF-α stimulates inflammatory response that leads to
problems such as sepsis shock and implant rejection, the efficient delivery of anti-IRAK ODN provides a
potential solution. The polymer under investigation is composed of a random backbone of methacrylic
acid, butyl acrylate, and pyridyl disulfide acrylate. It presents a membrane disruptive function at low pH
(5.5~6.5), typical of endosomes, but not at cytoplasmic pH (7.4). The membrane destabilizing ability of the
polymer is tested by hemolysis assay, where red blood cells liberated hemoglobin upon membrane
disturbance. The amount of hemoglobin in the solution measured by spectrophotometer indicates the level
of membrane disruption caused by the polymers. The hemolysis results suggested that the polymer retains
its membrane disruption activity after conjugation to asODN. The potential use of the pH sensitive
polymer as a drug delivery vehicle was further explored by in vitro cell experiments. The reduction of
TNF-α produced by the lipopolysaccharide stimulated THP-1 cells after treating with polymer-ODN
conjugates is being determined. The results obtained from these cell experiments will reveal the
significance of the pH sensitive polymer in facilitating cytoplasmic delivery of macromolecular drugs.

ECOLOGY AND ENVIRONMENTAL SCIENCE
Session Moderator: Mark Cooper, Zoology
Student Assistant: Yung Hua, Sophomore, Pre Engineering
Mary Gates Hall Room 234
Northern Biogeography of the Podocarpaceae within the Pacific Rim: Tertiary to Present
Jacoba Maria Charles, Botany, Senior
Mentor: Estella Leopold, Botany
The purpose of my research is to explore the biogeography of the northern distribution of the gymnosperm
family Podocarpaceae. The Podocarpaceae is one of the largest conifer families in existence today, second
only to the Pinaceae. Despite this abundance, comparatively little study has been done of this group,
particularly at the family or genus level. Even further neglected is the northern aspect of the Podocarps.
Broadly considered in the literature to be a Southern Hemisphere family, several genera in fact extend into
the northern latitudes as far as Japan, central China and northern Mexico. The family historically has an
even broader distribution and is represented worldwide throughout the majority of its fossil record from the
Triassic through the Tertiary. My project involves compiling a family-level synthesis of current
distribution and ecology, as well as exploring the correlation of these modern parameters to the family’s
fossil record and historical distribution. Recent data from the Leopold laboratory indicate that the
reduction of the northern range occurred far more recently than previously believed. My tentative findings
indicate a correlation of the family with the mixed mesophytic forest type, which was widely dominant up
to far northern latitudes across America and Asia during the tertiary. Podocarps are an as-yet unconsidered
element in this forest type, providing interesting biogeographic implications to our data. My project
involves literature review and analysis, as well as review of fossil records and identification of microfossils.

The final goal is to provide a currently non-existent assessment and synthesis of the Podocarpaceae, with an
emphasis on the northern parameters of the Pacific Rim distribution.
Using Stable Isotopes to Determine Human Effects on Nitrogen Loading in Lakes
Lisa Lurie, Senior, Biology and Environmental Studies
Mary Gates Scholar
Daniel Schindler, Zoology
There is a running debate as to the extent that human impacts, such as land development and sewage disposal,
affect nutrient loading in freshwater systems. Are nitrogen levels in lakes determined solely by watershed and
anthropogenic inputs, or is this relationship complicated by biogeochemical processes which introduce other
sources of nitrogen to the system? In this study, natural stable isotope tracers were used to trace the
importance of nitrogen fixation by blue green algae as a source of nitrogen to lakes that fall along a gradient
of human impact. We hypothesized that nutrients loaded from humans are rich in phosphorus and thus lead to
nitrogen limitation of algal growth in heavily impacted systems. In these systems we expect that fixation of
atmospheric nitrogen by blue green algae becomes a dominant input of the total nitrogen inputs to the
ecosystem, to make up the nitrogen deficit that is generated by loading of phosphorus-rich human sewage.
Thirty lakes were surveyed along a residential development gradient of pristine to urban in the Greater Seattle
region for indicators of eutrophication, among them 15N and 13C isotopic ratios in the dominant organisms and
phosphorus concentration in the deep water. A mathematical model was developed to explore the expected
patterns relating human development to nutrient and isotope signatures. Total phosphorous and 15N data were
then compared statistically against this model. Preliminary results confirm that human influences change lake
systems from phosphorous to nitrogen limitation. The results we are obtaining will be directly relevant to
efforts focused on maintaining water quality in the Greater Seattle area, and will be transferable to other areas
of the globe where these problems may be exacerbated. This study shows that natural stable isotope tracers are
effective indicators of how anthropogenic inputs alter biogeochemical processes, with greater implications for
their use in ecosystem studies.
The Distribution of Dwarf Hemlock Mistletoe: A Study in the Wind River Experimental Forest
Tisha Kathryn Marosi , Senior, Environmental Science
Mentor: E. David Ford, Ecosystem Sciences Division
Mentor: David Shaw, Wind River Canopy Crane
We investigated the distribution and spatial patterns of hemlock dwarf mistletoe in the Panther Creek
Division of the Wind River Experimental Forest to determine how the species is maintained on the
landscape where its' principle host is a secondary successional tree species Western hemlock does not
become abundant until after 200 years in this forest type. A 157-year-old even-aged Douglas-fir forest
dominates the area we surveyed. Hemlock dwarf mistletoe was found in only two locations in the 3,500
acre division, one of these was a bench long a drainage bottom, the other was an area of complex
undulating terrain dissected by 3 small streams and included a small pond. Both areas did not burn in the
1800's, as evidenced by large, old trees > 300 yrs. Spatial patterns of infected and uninfected trees within
these dwarf mistletoe refugia indicate a complex spread that is literally stopped at the edge of the stand
where forest is dominated by the mature Douglas fir. Hemlock dwarf mistletoe is maintained on this
landscape by survival in refugia, most often in riparian areas, that do not burn during wildfire.
Mechanisms of Storage and Release of Brevetoxin in the Dinoflagellate Karenia brevis
Pamela Maynard, Sophomore, Oceanography
Kellie Vigna, Senior, Biochemistry
Mary Gates Scholar
Mentor: Pedro Verdugo, Bioengineering
Mentor: Ivan Quesada, Bioengineering
Karenia brevis is one of the toxic dinoflagellates responsible for Red Tide outbreaks along the Gulf of
Mexico and the Southeastern border of the United States. However, little is known about the mechanisms
of storage and release of toxins in algal species responsible for harmful algal blooms (HABs). Our study
focused on the storage and release of brevetoxin, which is responsible for the deleterious effects of K.

brevis blooms. We used fluorescent labeling probes and immunocytochemical techniques to identify toxin
location with digital video imaging to monitor exocytosis events in the cell. Our results suggest that
brevetoxin is stored in the polymer network of the granule and released in response to blue light
stimulation. These findings provide the first indication of the cellular mechanism of toxin storage and
release in Karenia brevis. An understanding of the toxin storage and release has implications for finding
alternative strategies for controlling this harmful algal species.
Snow Buntings Double-brooding in the High Arctic: an Implication of Climate Warming
Brooks E. Miner, Senior, Zoology
Mary Gates Scholar
Hughes Scholar
Mentor: John C. Wingfield, Biology
Songbirds that breed at temperate latitudes generally raise multiple broods of young during a breeding
season. Parent birds will raise one brood to independence and then a female will typically lay another
clutch of eggs and repeat the process. In contrast, songbirds breeding in the high arctic are considered
single-brooded because the brief breeding season does not allow time to raise second broods. Snow
buntings (Plectrophenax nivalis) are known to double brood in Scotland (57° N) but do not do so at arctic
latitudes. In the summer of 2002, we observed the unprecedented occurrence of Snow buntings doublebrooding at Barrow, Alaska (71.3° N, 156.8° W). Out of thirty-five breeding pairs, we confirmed (with
color band individual identification) five females that built new nests and laid second clutches of eggs after
their first broods had fledged. Even more impressive is the fact that four out of these five second broods
successfully fledged from the nest in the last week of July. This surprising and novel occurrence coincided
with the earliest snowmelt on record at Barrow. These observations have notable implications for
populations of arctic breeding songbirds worldwide in the context of global climate warming, a
phenomenon which is accentuated in the high arctic.
Developing Ballast Water Treatment Technology: Effect of Ultraviolet Light on Heterotrophic
Marine Bacteria from Puget Sound, Washington
Benjamin Paulson, Senior, Biochemistry
Mary Gates Scholar
Mentor: Russell Herwig, Aquatic and Fishery Sciences
Ships carry large quantities of water in their ballast tanks to maintain proper trim and provide for safe
voyages. Ballast water transport may lead to the introduction of nonindigenous aquatic species that cause
major ecological and economic impact. Investigators are testing several technologies that could be used to
inactivate organisms present in ballast water. One of the technologies is ultraviolet light (UV). To test the
effectiveness of UV against microorganisms, we conducted small-scale experiments using Puget Sound
water at the USGS Marine Field Station at Marrowstone Island, Washington. Results from these
experiments showed a 10,000-fold reduction in culturable bacteria following a UV radiation dose of 75 mJ
cm-2. This suggested either complete inactivation of bacterial reproductive ability, or at least a significant
period in which DNA damage inhibited reproductive function. However, a 100 to 1,000-fold rise in
culturable bacteria was observed following a 48-hour incubation period, showing the ability of at least
some bacteria to reproduce. Using fatty acid analysis we determined the relatedness among bacterial
strains isolated from the UV-treatment experiments. In addition, we determined UV dose response curves
for three bacterial isolates taken from experiments that received higher UV doses. The dose response
curves indicated that survival of bacteria following treatment may depend more on extraneous factors than
resistance to UV itself. Only one of the three isolates studied showed significant resistance to a dose of 7.5
mJ cm-2, and each of the isolates was almost completely inactivated by a dose of 20 mJ cm-2. The16S
rDNA of these three isolates was sequenced to compare the phylogeny of the isolates to known bacterial
species. While UV radiation appears effective in lowering the population of culturable marine bacteria in
seawater, the issues of bacterial growth following treatment and the possible selection of UV-resistant
microorganisms need to be addressed.
A New and Different Way to View Life History Strategies
Drew Williams, Senior, Mathematics

Mentor: James Anderson, Aquatic and Fishery Sciences
The measure of the growth of a population is based on the reproductive fitness of that population. For a
population in equilibrium, each generation reproduces enough offspring to replace itself. The purpose of
this research was to create and explore a reproductive fitness model based on an abstract property vitality.
Every organism is born with a certain amount of vitality, and mortality occurs when an organism’s vitality
has been exhausted. Reproductive fitness is generally thought of as being composed of two components,
the number of offspring produced coupled with the survival of the parent. In this model, the fitness of a
given population can be broken down into three components, the survival of the parent, survival of the
offspring and the fecundity of the parent. When compared to other fitness models, survival of the offspring
and fecundity represent the number of offspring produced. Survival of the offspring represents the
ecological component of the cost of reproduction and the fecundity of the parent represents the
physiological component. The first basic assumption of the model is that level of vitality for an organism
decreases over time. The second basic assumption of the model was that the change in the reproductive
potential of an organism is proportional to the change in vitality. Using these two basic assumptions the
fitness model was derived. Both the survival of the offspring and fecundity of the parent are based on
vitality of the parent. A large part of understanding this model comes from examining how a population
changes over time, such as the initial vitality of the offspring or the average lifespan of the population
between generations.

GLOBALIZATION, ENVIRONMENTAL POLICY, AND ETHICS
Session Moderator: Michael Yost, Environmental Health
Student Assistant: Evan Xu, Junior, Extended Pre Major
Mary Gates Hall Room 228
Structure and Communication in the Sustainable Coffee Advocacy Network
David Iozzi, Junior, Political Science
Mary Gates Scholar
Mentor: Lance Bennett, Political Science, Communication
Transnational advocacy networks are one of the many new forms of political engagement increasingly
selected by individuals. These networks often operate outside of traditional politics and focus on specific,
highly personalized issues through the mobilization of a loosely connected group of actors. A relatively
new entrant onto the political scene, they rely heavily on the internet for communication, involve actors
from multiple political systems, and possess a noticeably fluid structure. This research project focuses on
one such network, the sustainable coffee advocacy network, which concerns a number of human rights,
labor rights, and environmental issues related to coffee production. This project seeks to explain the
network’s inner-workings and its place in contemporary world politics. A preliminary phase of this project
mapped out the sustainable coffee activist network’s basic structure, identified its major subdivisions, and
clarified its internal links. A second phase explored the different forms taken by the network in dissimilar
political cultures. A comparison of the sustainable coffee movement in both the United States and Denmark
showed that many aspects of a movement depend largely on the domestic political culture in which it
operates. A third phase of this project examined the network’s communication channels in greater depth,
categorized different types of intra-network links, and explored the participation options available to
citizens in different political systems. For more information on this project, see the Center for
Communication
and
Civic
Engagement
website
at
http://depts.washington.edu/ccce/Research/DavidBio.htm.
Marketing Global Social Responsibility: The Case of Fair Trade Coffee
Cindy Liou, Senior, Political Science
Kelly Ann Shaw, Senior, Political Science
Mentor: Margaret Levi, Political Science
Mentor: Erik Wibbel, Political Science

“Social activism” describes a movement fueled by the desire to see change. Shakespeare once said,
“Nothing will come of nothing. Dare mighty things.” In an era of globalization, social movements are
quickly becoming international in scope. Our research is about the feasibility of using the global
marketplace as a forum for social change, specifically focusing on Fair Trade Coffee as the case study in
evaluating the effectiveness of this new type of activism. Social activists concerned for the livelihood of
impoverished coffee farmers in third world nations developed the Fair Trade system, which sets a livable
“fair price” for coffee through a certification process. While roasters absorb the added cost of selling Fair
Trade certified coffee, ideally all parties involved profit: farmers receive a higher wage, companies are able
to enhance their image and market share by selling socially conscious goods, and consumers have the
opportunity to use their purchasing power to make a positive social impact. But in reality, how compatible
is this system with the traditional market principles of supply and demand? Through interviews with top
roasters (Starbucks, Tully’s, SBC) and activists, examination of empirical evidence and social commentary,
as well as personal fieldwork, we analyzed the strategies and marketing techniques used to promote Fair
Trade Coffee to consumers, roasters, and retailers in Europe and the US. Our results regarding the
constraints and limitations that the global market places on social activism show that movements like Fair
Trade Coffee must do more to adapt to marketplace realities. Though currently Fair Trade Coffee’s effort
to implement social and economic norm change is limited, we make prescriptions for improvements.
Lessons can be learned for both Fair Trade Coffee and many other groups hoping to “dare mighty things”
in a new era of globalization.
Water Management and Rural Industrialization in North Tamil Nadu
Madhu Narayanan, Senior, Atmospheric Sciences, Program on the Environment
Mary Gates Scholar
Mentor: K. Sivaramakrishnan, Anthropology
What are the factors that influence rural change? Increasingly, attention has been given to the role of
environmental resources in societal change. This project looks at North Tamil Nadu, South India, an area
where rising water scarcity and demand have both played a central role in village life. In recent years,
Urban and Industrial demand have increased due to the growth of major cities like Chennai and an
economic shift towards industrial production. Using field work and background research, this project
examines the role of water in rural change by looking at how the control of water by these new forces
affects labor, resources, and political power. It was found that the rising costs of extracting water has
threatened the viability of agriculture for many villagers, polarized rural society, and changed the nature of
labor. Meanwhile, government policies have kept the agricultural prices low, decreased subsidies for
farmers, and adopted several large water distribution projects that seem to favor industrial and urban needs.
Multi-national corporations, local factories, and urban consumers have made the costs of water acquisition
prohibitive for many small farmers, and more significantly, the sizable rural labor force. These
developments suggest a fundamental shift towards “rural industrialization,” where rural labor, capital, and
power are forced to adapt to increased industrial demands. By analyzing similar rural shifts in water use in
the early colonial period and during the Green Revolution, this presentation provides insight into the role of
environmental resources in societal change.
Comparison of Competing Standards and Certification Regimes in Ethical Apparel Production and
Organic Food Production
Carl Schroeder, Senior, Political Science
Mary Gates Scholar
Mentor: Lance Bennett, Political Science
These projects were designed as a way for interested parties to quickly and efficiently compare specific
standards required by different systems for the certification of organic food production and ethical apparel
production. In the realm of Ethical Apparel, it compares the standards such as wage level, overtime pay,
women’s rights and human rights for competing regimes such as the Fair Labor Association and Workers
Rights Consortium, and the codes of conduct for companies such as Nike, The Gap, and Levi’s. For
Organic food production, it compares standards like buffer area, crop rotation, genetically modified inputs
and manure input for such certification systems as the USDA National Organic Program, Quality

Assurance International and Farm Verified Organic. In addition to explanations of the criteria and
descriptions of certification regimes, these standards-comparisons were compiled into sets of interlinked
excel spreadsheets, with various viewing options. This method of side-by-side display allows the user to
quickly determine salient differences between competing codes.
Weaving the Future?: Cooperative Development in Highland Chiapas, Mexico
Anna York, Senior, International Studies
Mary Gates Scholar
Mentor: Cynthia Steele, Comparative Literature
Chiapas, the southernmost state of Mexico, is most renowned for the Zapatista indigenous uprising that
began on January 1st, 1994. Less well-known is a strategy that Mayan women in the region are using to
improve their socioeconomic situation: organizing weaving cooperatives to sell the textiles that are an
important part of Mayan culture. These cooperativas began in the 1970s through government initiatives to
aid indigenous populations and expand tourist markets, but have flourished since the 1990s, even without
the support of these programs. After engaging in significant secondary research, my interest in this topic
took me to San Cristóbal de las Casas, Chiapas, for one month in September 2002. There I conducted field
work including interviews, observation and archival research, with the initial intent of examining why and
how this had become a development trend in the area. However, what I found most significant was a
divergence among cooperatives. Even though the literature treats them as homogenous, many of the newer
cooperatives appeared to be following quite different strategies than those of the oldest and most celebrated
organizations. Through a case study of two prominent cooperatives, one of each type, I examined why the
newer ones are diverging, and what this tells us about the goals of development for Mayan women. The
initial, government-affiliated cooperatives seem now to be pursuing more narrow economic goals and
seeking recognition by catering to outside notions of “tradition” and folk art. The newer cooperatives often
work with non-governmental organizations, and are interested in widespread social change, which is
evident in their strategies and projects that focus on autonomy and women’s empowerment. Using
development theory, I argue that incorporating goals of greater social change is imperative to sustainable
development, especially in a region marked by such profound inequality and conflict.

HISTORY RECONSIDERED AND RECONCILED: PERSPECTIVES ON
POLITICAL, SOCIAL, AND IDEOLOGICAL CHANGES
Session Moderator: Kyoko Tokuno, International Studies
Student Assistant: Julianna Rigg, Senior, Political Science
Mary Gates Hall Room 295
From Russia with Contempt: Causes of Anti-Americanism in Post-Soviet Russia
Maria Antonov, Senior, International Studies
Mentor: Stephan Hanson, Political Science
Over the past fifteen years, attitude toward the United States in Russia has changed from admiration and
curiosity to contempt and hatred. During the late 1980s only 8 percent of Russians had a negative opinion
of America; that number has increased today to over 40 percent. Such sudden reversal of attitude is unique
to Russia and cannot be explained by relevant theories applied to Europe or the Middle East. Considering
that Russia has westernized and improved relations with the United States, the tendency is paradoxical. My
project attempts to explain this change of heart examining closely the perestroika period, the
socioeconomic changes that followed, and the sentiment in contemporary Russia. This project is being
pursued by examining both primary and secondary sources, conducting interviews with Russian students in
Moscow as well as content-analyzing Russian print media. I have found that today’s extent of antiAmericanism may be in part viewed as a backlash against previously held overly positive stereotypes of the
United States of the late 1980s. As these stereotypes are broken, Russians become disillusioned with the
West, especially the United States. This disillusionment combines with resentment of the US political
actions to produce an attitude towards America that is more volatile and visceral than the corresponding

attitude in other countries. Taking this difference into account can be useful when evaluating RussianAmerican relations and their effect on the general public in Russia.
The Continuing Suppression of Nationalism in the Federal Republic of Germany
Julie R. Berlin, Senior, Political Science
Washington State University
Mentor: Andrew Appleton, Political Science
Washington State University
Mentor: Rachel Halverson, Foreign Languages
Washington State University
Pride in one’s land and people exists in one form or another in almost every nation in the world, with one
noticeable exception: the Federal Republic of Germany. The level of nationalism existing there is much
lower than one would expect from a country of its power and size. This phenomenon credits its existence
primarily to one group: the National Socialists, or Nazis, whose very name conjures up images of the
Second World War and the Final Solution. Considering the devastating effects past German nationalism
has had on the world, it is no wonder that Germans are wary of exhibiting pride in their country and
society. However, as post-World War II generations grow up, the topic of nationalism is resurfacing in
German society and politics. Despite claims that a resurgence of German patriotism is inevitable and close
at hand, nationalism will, at least in the near future, remain absent in the Federal Republic. This is due to
the horrific consequences past German nationalism has had on the world, the resulting ingrained inclination
of German society to suppress its nationalistic tendencies, and its current concerns over negative reactions
from the international community, specifically the European Union. Since I spent the 2001-2002 academic
year studying at the Ludwig-Maximilians-Universität-München (LMU), I initially planned to research this
topic by gathering information through interviews and questionnaires. In late-2001, I mailed out surveys
and requests for interviews to various consulates throughout Germany. I received no replies. Then in
spring 2002, I distributed 200 paper surveys to LMU students and professors. Only thirteen surveys were
returned to me: eight from Germans, the rest from American exchange students. Due to this lack of
response, I decided to depend solely on books, journals, and newspaper articles addressing German
nationalism’s past, present, and future when researching my thesis.
Camp Harmony: The WWII Incarceration of Western Washington Japanese Americans at the
Puyallup Fair Grounds
Gloria Kim, Senior, History
Mentor: Moon Ho Jung, History
In May through August 1942, the city of Puyallup’s population nearly doubled in size as 8000 Japanese
Americans from western Washington were incarcerated at the Puyallup Assembly Center. Inappropriately
named Camp Harmony, the Japanese American Citizens League (JACL) assumed the leadership of the
camp, which consequently led to a schism among the “harmonious campers.” At the same time, the city of
Puyallup had to adjust to the influx of Japanese Americans imprisoned on their fair grounds. This study
critically examines the portrait of Camp Harmony advanced by the JACL and the United States
government. The Japanese American experience was the main focus. Their life at camp, their varying
attitudes towards the JACL, which eagerly cooperated with the government, and their knowledge of camp,
local and national events were topics of inspection. The effect of Camp Harmony on the Puyallup citizenry
was also examined, particularly their attitudes towards Japanese Americans and the correspondence
between the two groups. My studies argue that a façade of harmony was presented to uphold the image of
the government, maintain control over Japanese Americans, and to assure the public that nothing
tumultuous happened behind barbed wires.
Political Trends in Nuclear Nonproliferation: The Case of A Comprehensive Nuclear Test Ban
Danielle J. Peterson, Senior, International Studies
Mentor: Christopher D. Jones, International Studies

Given that the history of nuclear arms control exists largely as the establishment of rules-based treaties,
why is it possible to create a nuclear non-testing norm without this traditional institutional structure? By
observing standards which have determined successful arms control efforts in the past fifty years,
verifiability of compliance with, and effective monitoring techniques of nuclear arms control agreements,
this research determines that a global nuclear test ban is possible without ratification of the Comprehensive
Test Ban Treaty (CTBT). This treaty was rejected by the U.S. Senate in 1999 and has been largely inactive
since that time. However, the CTBT works through a partner organization (CTBTO), which receives
contributions from treaty signatories on a voluntary basis. The CTBTO has instituted an internationally
sanctioned and supported network for detecting nuclear tests underground, in the atmosphere, and in the
oceans. The international community possesses mechanisms (UN Security Council resolution, bilateral and
regional relationships, export-control regimes, and economic sanctions) to enforce a permanent testing
moratorium. These mechanisms are synonymous with those employed by ratified treaty regimes. This
research asserts that the enforcement of arms control norms, resulting from legitimate claims of
noncompliance, is dependent at all stages on the political circumstances and the priorities of individual
nations. This is true for both explicit (treaty-based), and implicit (non treaty-based) agreements. This
research makes comparisons of Cold War and post Cold War arms control, conducting interviews with
arms control and international security professionals about their experiences, and examining documents and
literature from scholarly, military, and civilian sources. Assessing achievements and lessons provided by
specific agreements and ad hoc arrangements within this politically volatile arena of international relations,
combined with a diverse collection of data, will result in conclusions on what kind of change one may
expect to see in future internationally-sponsored nuclear nonproliferation initiatives.
At the Intersection of Religion, Politics, and Conflict Resolution: South Africa’s Truth and
Reconciliation Commission
Julianna Rigg, Senior, Political Science
Mary Gates Scholar
Mentor: Erik Wibbels, Political Science
In post-conflict societies, retributive violence often occurs. To decrease the possibility of such violence,
Truth Commissions have addressed retribution with the hope for peace. I hypothesize that these
Commissions are most effective when they use the language and symbols with which the post-conflict
communities most readily and deeply identify. In many cases, such as South Africa’s Truth and
Reconciliation Commission (TRC), the language and symbolism employed was religious in nature.
Therefore, in relation to conflict resolution, how effective are faith communities and their leaders in
political reconciliation? In South Africa, were church leaders effective in the post-Apartheid era, as
spurned by the TRC, in helping to heal the divisions that sprang from a church-inspired and governmentdirected policy of Apartheid? In answering this question, primary and secondary research was completed.
In addition to a broad literature survey, I traveled to South Africa and interviewed church leaders and lay
members. There, I distributed surveys to three Christian congregations in order to better understand what,
if any, leadership role the churches played in repairing the broken community of South Africa. Through a
tabulation of these surveys combined with the knowledge gained from the intensive readings, I examined
the TRC’s effectiveness in bridging communal breaks within the limited scope of the role of
institutionalized religion, specifically Christianity, in that process. The ability of people to begin to
redefine community through the TRC is vital to South Africa’s growth as a nation of peace and unity,
rather than violence and division. In studying the South African case at length, it is evident that conflict
resolution, with a focus on community building through the utilization of common language and symbols,
could have a positive impact on other nations challenged with a post-conflict environment.

LIVING SYSTEMS: MARINE AND FRESHWATER
Session Moderator: Frieda Taub, Aquatic and Fishery Sciences
Student Assistant: Ben Micheel, Senior, Communication, Business
Mary Gates Hall Room 241

Examination of the Main Food Source for the Amphipod; Cyphocaris challengeri in Puget Sound,
Washington
Tan Bui, Senior, Oceanography
Mentor: Roy Carpenter, Oceanography
Mentor: Mark Holmes, Oceanography
The amphipod Cyphocaris challengeri are abundant in the waters of Puget Sound, Washington, but little
research has been done on them. They are full of protein and are eaten by many fishes, but their main food
source is unknown. Implications show that they may be consuming one of two primary food sources; the
copepod Calanus pacificus or organic matter deposited in surface sediments. Samples of Cyphocaris
challengeri, Calanus pacificus and organic matter deposited in surface sediments were collected on
November 25th 2002 aboard the R/V Clifford Barnes. The samples were taken off the waters of Carkeek
Park in Puget Sound, Washington at 122º 24.5’ W longitude and 47º.43’ N latitude because of the
abundance of Cyphocaris challengeri found there. The plankton were collected using a 333 µm mesh
vertical tow net from near bottom to surface waters at ~130m while the organic sediments were obtained
using a Van Veen grab. The stable δ13C and δ15N ratios were used to define the main food source for the
amphipod Cyphocaris challengeri, focusing mainly on the δ15N ratios because it is more accurate in
comparing closer values. Animals have been observed to contain an excess of δ15N relative to nitrogen in
their food (Macko et al. 1982). Field studies show an average 3.2 ‰ enrichment in animal δ15N versus
their diet (Michener and Schell 1994). The preliminary results showed that organic matter in surface
sediments was not the main food source for Cyphocaris challengeri because the difference in their δ15N
was too large. δ15N values for Calanus pacificus were much closer to Cyphocaris challengeri with a
difference of about 1.5 ‰. The results suggest that Cyphocaris challengeri may be consuming a species
lower in the trophic level. A possible candidate may be a smaller species of copepod; Pseudocalanus.
Avoidance of Herbicide Tank Mixes by Juvenile Salmonids
Catherine Curran, Senior, Aquatic and Fishery Sciences
Mary Gates Scholar
Mentor: Christian Grue, Aquatic and Fishery Sciences
Herbicides are frequently used to control exotic aquatic plants but utilization has been hampered by court
injunctions directed at non-target toxicity of active herbicidal ingredients. Surfactants are adjuvants,
chemicals added to tank mixes to make active ingredients more effective. Surfactants can be orders of
magnitude more toxic than the herbicidal ingredients. This is particularly true for the surfactant R-11®, the
most commonly used surfactant with Rodeo® in the State. Data on the avoidance of tank mixes
(formulated herbicide product + adjuvants + carrier) to salmonids are lacking for herbicides and surfactants
with existing aquatic labels (Rodeo + R-11) and those being considered for use (ARSENAL® +
HASTEN®). The ability of non-targets to detect and avoid tank mixes needs to be assessed. Avoidance
tests were conducted in a 'Y' maze with flowing water designed to allow fish to move from a holding area
at the base, separated by a gate, to either an arm of contaminated water or clean water. Thirty juvenile
rainbow trout were placed in the base and given 30 min to acclimate. Following acclimation, fish were
exposed to the chemical gradient for an hour, after which the gate was closed and location of fish recorded.
No one was present in the room during tests and the tank was covered with an opaque lid. A previous test
with clean freshwater indicated that the trout do not prefer one side of the apparatus to the other. Maximum
label rates for aerial application of Rodeo (20 gal/ac) and ARSENAL (30 gal/ac) with the surfactants were
used to determine tank mixes. Test concentrations selected were 10x, 1x and 0.1x the median lethal
concentrations for the tank mixes. Five trials were conducted for each concentration. Chi-square analyses
were used to determine preference or avoidance. Results of the tests will be reported.
Temporal Variations in Trace Metal Concentrations of Lake Washington Sediments: an Estimation
of Sediment Response to Airborne Pollutants
Amy DeGeest, Senior, Oceanography
Mary Gates Scholar
Space Grant Scholar
Mentor: Mark Holmes, Oceanography

Mentor: Roy Carpenter, Oceanography
Despite a large amount of earlier research, little work has been done to study the changes in trace metal
concentrations of Lake Washington sediments since the closure of the ASARCO Tacoma smelter in 1985.
In this study, Arsenic concentration profiles measured in modern sediments will be used to determine if the
reduced input of anthropogenic Arsenic to the atmosphere created by the closure of the ASARCO smelter
will be reflected in the concentrations of recently deposited Lake Washington sediments. Since Crecelius
(1974) showed concentration changes commencing with the onset of smelter operations in 1890, I
hypothesize that the concentrations will have decreased significantly in recently deposited Lake
Washington sediments. To test this hypothesis, samples were collected at four stations in early March 2003
using a spade box core and a Kullenberg-type piston core onboard the R/V Clifford A. Barnes. The cores
were subsampled at 1-cm intervals and the subsamples were analyzed for concentrations of Arsenic,
Antimony, Aluminum, Manganese, and Iron using an Inductively Coupled Plasma – Mass Spectrometer.
Subsamples were also subjected to grain size analysis to account for any changes caused by preferential
adsorption due to grain size variations. Results of the chemical and granulometric analyses are now being
interpreted and correlated and will be presented at the Symposium. The objectives of this study are 1) to
determine Arsenic concentration profiles in four Lake Washington sites, 2) to create an Arsenic budget for
Lake Washington sediments and 3) to estimate the level and duration of sediment response to
anthropogenic changes. This study will provide a greater understanding of the response of Lake
Washington sediments to sudden changes in trace metal contamination. Results will also have implications
for assessing impacts to the lake from anthropogenic effects and will allow for better-informed decisions
regarding acceptable inputs and restoration techniques.
Identification of Putative Nitric Oxide- and Carbon Monoxide-producing Neurons in the
Stomatogastric Nervous System of Crayfish and Lobster
John M. Edwards, Senior, Biochemistry
Mentor: Andrew E. Christie, Biology
The crustacean stomatogastric nervous system (STNS) controls the rhythmic movement of food through the
foregut and is a model system for studying the neuromodulatory control of rhythmic behavior. Small
molecule transmitters, peptides, and biogenic amines have been shown to modulate the output of this
system. Recently, diffusible gases have been implicated as neuromodulators. Here, immunocytochemistry
and confocal microscopy are used to detect the presence and map the distribution of two gases, nitric oxide
(NO) and carbon monoxide (CO), in the STNS of the crayfish Cherax quadricarinatus, Pacifastacus
leniusculus, and Procambarus clarkii, and the lobster Homarus americanus. As a proxy for the presence of
NO and CO, their biosynthetic enzymes, nitric oxide synthase (NOS) and heme oxygenase-2 (HO2),
respectively, were assayed for. In Cherax, NOS labeling was present in two somata in each commissural
ganglion (CoG), neuropil in each CoG and the stomatogastric ganglion, as well as in axons of the superior
oesophageal and stomatogastric nerves. Similar labeling was seen in all other species examined. HO-2
labeling in Cherax was restricted to 13 somata in each CoG and neurohemal profiles in the sheath of nerves
located in the anterior STNS. Unlike the distribution of NOS, the distribution of HO-2 in the other
crustaceans was quite different from that seen in Cherax. Specifically, no HO-2 labeling was seen
anywhere in the STNS of Homarus or Pacifasticus, and only a single labeled soma was seen in the
oesophageal ganglion of Procambarus. Collectively these findings show that NO and CO are likely to be
produced by neurons of the crustacean STNS and provide a basis for further study of the physiological and
biochemical properties of gas neuromodulation in this system.
Microbial Diversity on Contrasting Subseafloor Environments in the NE Pacific Ocean
Robin M. Froisland, Senior, Zoology
Mary Gates Scholar
Mentor: John A. Baross, Oceanography
Mentor: Julie A. Huber, Oceanography
There is mounting evidence for a substantial microbial biosphere in oceanic crust at seafloor spreading
centers. However, there is only one study where co-registered measurements of fluid chemistry and

temperature have been made in concert with microbial community diversity in a subseafloor habitat. The
study site was Axial Volcano, a young, unsedimented, on-axis seamount on the Juan de Fuca Ridge in the
NE Pacific. Diffuse flow fluids leaking from the crust harbored a high diversity of microorganisms
including groups that grow at elevated temperatures and use the nutrients derived from hydrothermal
processes. No studies of this kind have been reported from off-axis systems that are hosted on old crust. In
September 2002, titanium probes were successfully used to penetrate into ocean crust and “plumb”
subseafloor crustal fluids from Baby Bare Seamount, 3.5 million year old basaltic outcrop located on the
flanks of the Juan de Fuca Ridge. We hypothesize that the physiological diversity of microbial
communities in Baby Bare fluids, like Axial Seamount, will reflect the thermal and chemical regime of the
subseafloor habitat. Molecular methods, including Polymerase Chain Reaction (PCR) amplification,
construction of clone libraries, genetic sequencing and phylogenetic analyses of Baby Bare fluids are
currently being used to describe the microbial community diversity at Baby Bare Seamount and will be
compared to results from similar studies at Axial Seamount. Preliminary results from Baby Bare samples
indicate a microbial community dominated by bacteria including uncultured members of the εproteobacteria and potentially other groups of bacteria indigenous to this off-axis habitat.
Toxicity of Rodeo® and Two Formulations of Arsenal® to Juvenile Rainbow Trout
Kimberly Genther, Senior, Aquatic and Fishery Science
Mary Gates Scholar
Mentor: Christian Grue, Aquatic and Fishery Sciences
Efforts to utilize herbicides in aquatic environments as part of Integrated Pest Management (IPM) Plans
have been hampered by concerns over the potential non-target effects of active ingredients. However,
adjuvants, chemicals added to formulations or tank mixes to increase the efficacy of active ingredients
(e.g., surfactants) can represent the most toxic component of herbicide tank mixes and can be orders of
magnitude more toxic than the active ingredients. Data on the relative toxicity of tank mixes (formulated
herbicide product + adjuvants + carrier) to salmonids are lacking for herbicides with existing aquatic labels
(e.g., Rodeo®) and those being considered for aquatic use (e.g., ARSENAL®). The aquatic toxicity of
tank mixes to non-targets needs to be assessed, particularly in light of new State permitting processes in
response to the most recent Federal Court injunction (9th Circuit Court, 2001) prohibiting the use of
pesticides and surfactants in aquatic systems without a NPDES permit. Recent declines in several salmon
runs increase concerns. As an initial step in evaluating tank mixes of Rodeo® (ai=glyphosate) and
ARSENAL® (ai=imazypyr), we determined 96-h static LC50s for Rodeo® and two formulations of
ARSENAL® (ARSENAL® Herbicide [28.7 % ai] and ARSENAL® AC [53.1% ai] using juvenile rainbow
trout (Oncorhynchus mykiss). Results suggest that all three formulations have relatively low toxicity to
juvenile rainbow trout and that the LC50s differ by more than an order of magnitude (LC50 Rodeo = 781
ppm; LC50 ARSENAL Herbicide = 77,716 ppm; LC50 ARSENAL AC = 43,947 ppm). When expressed
as ai, the LC50s for the two ARSENAL formulations were similar. Comparable data for several surfactants
suggest that depending on the surfactant selected and its percentage of the tank mix, surfactants may pose a
much greater hazard to non-target species than the herbicide formulations tested.
Additional Authors: Boehm, D*, Genther**, K, Grange*, K, Higley, R, McAvinchey*, S, Schaaf, A,
Sowle*, D, Sykes*, C, King, K, Curran* C, Grassley, J, Grue, C
Laboratory for Fish and Wildlife Toxicology (FISH 455/ESC457)
*=undergraduates
Effects of Closure and Environment Complexity on Phytoplankton -Daphnid- Neomysis
Communities
Maximillian Rogers, Senior, Aquatic and Fishery Sciences
Mentor: Frieda Taub, Aquatic and Fishery Sciences
Understanding the relationships organisms have with both the biotic and abiotic factors within their
environment, allows the scientific community to assess the effects subtle changes have on a particular
ecosystem. Productivity has been shown to influence the relative importance of predation and competition
in determining patterns of abundance, diversity and community structure. A freshwater example that
exhibits these patterns involves Neomysis feeding on Cladocera, and Cladocera feeding on phytoplankton.

We directly measure and describe the effects of closure and environment complexity on phytoplanktondaphnid- Neomysis communities, using Daphnia magna, D. pulex, Ceriodaphnia, and freshwater algae
comparing closed vs. open ecosystem laboratory micorocosms. Daphnia abundance is made from weekly
counts, for a total of one month, and a final filtration count using excel programs (ANOVA) to determine if
closure and environmental complexity have an effect on the presence of Daphnia. In addition chlorophyll
levels were measured in an attempt to determine what effect Daphnia presence, closure and environmental
complexity had on algae levels. This study is an ongoing one to help create a better understanding of the
complex relationships of phytoplankton communities in Lake Washington and to provide a look at a more
realistic closed ecosystem. The closed systems showed higher pH levels and in one replication set
relatively low chlorophyll levels, suggesting closure might limit carbon. Replicates with psuedo plant
protection showed larger Daphnia abundances. Because Neomysis did not survive the entire experiment
data analysis has shown little effect of Neomysis predation on Daphnia counts and subsequent chlorophyll
levels. However, observations might point towards size selective predation on the daphnids. This study
adds to several other closed ecosystem studies, suggesting that complex environments are capable of being
manipulated on a small scale.
Comparison of Visual Capabilities of Puget Sound Rockfish (Sebastes emphaeus) and Copper
Rockfish (Sebastes caurinus)
Emily Thompson, Junior, Aquatic and Fishery Sciences
Mary Gates Scholar
Mentor: Bruce Miller, Aquatic and Fishery Sciences
Visual capabilities have become an increasing area of focus in understanding the ecology of fish species.
The objective of this study was to determine if there was a difference between the visual capabilities of
Sebastes emphaeus and Sebastes caurinus that may explain the ecological roles they exemplify. Visual
capabilities were determined by calculating visual acuity based on number of photoreceptor cells per unit
area and lens diameter.
Spectral photosensitivity was also measured with the use of a
microspectrophotometer. Acuity is usually greater in fish of larger size, but in this study it was found that
some S. emphaeus had comparable acuity with some S. caurinus of greater sizes. S. emphaeus possessed
photoreceptors sensitive to short wavelengths aiding in the detection of zooplankton. S. caurinus had a
more complex visual system representing sensitivities to more wavelengths, thus increasing their contrast
perception, and allowing them to detect larger moving prey. This information can be correlated with their
feeding methods. Although visual capabilities cannot precisely determine ecological roles, they can be
useful in understanding them.

MOLECULAR MEDICINE AND CELLULAR FUNCTION
Session Moderator: Ake Lernmark, Medicine
Student Assistant: Sun Hwang, Junior, Business
Mary Gates Hall Room 287
Avian Sensory Progenitor Cells: Purification and Transplantation into Injured Auditory Epithelial
in vitro
Samuel J. Han, Senior, Neurobiology
Mary Gates Scholar
Mentor: Jennifer Stone, Otolaryngology-HNS
It has been previously studied that many avian species have an innate ability to regenerate inner ear hair
cells after its damage. This is in contrast to mammalian species that do not regenerate hair cells once death
has occurred. It has also been discovered that in the mammalian vestibular and auditory epithelia, a strong
blockade upon mitosis is exerted on potential hair cell progenitors, resulting in the inhibition of hair cell
regeneration. This mitotic inhibition can be overcome in-vitro with the application of growth factors or
stimulation. Therefore, the potential to form new hair cells may exist in the adult mammalian auditory
epithelia that are suppressed. Because of the difficulty in manipulating growth factors in-vivo, another
method, cell transplantation is studied. A possible route of achieving hair cell regeneration in mammals is

to transplant cells that are capable of forming new hair cells into the injured inner ear. A potential source of
donor cells comes from the inner ear of mature birds. Hair cells in the auditory epithelium of mature birds
can divide when injured. Unfortunately, under current understanding of avian hair cells, the exact identity
of the hair cell progenitor remains uncertain. In this project, we hope to characterize sensory progenitor cell
lineages in the mature avian auditory epithelium and regulation factors that are responsible for cell’s fate.
Once this is characterized, we believe that an avian transplanted sensory progenitor cell would integrate
into to the inner ear of a mammal. Our preliminary study has shown that the sensory progenitor cells
transplanted into organ cultures of an avian have successfully integrated into the new environment. Some
of these sensory progenitor cells have even been observed to show signs of differentiation. By applying this
technique to mice, we hope to accomplish transpecies transplantation to trigger hair cell regeneration in
mammals.
Galanin-Like Peptide (GALP) and its Role in Mediating the Effects of Leptin upon the Metabolic
and Reproductive Systems in the ob/ob Mouse
Kathy Lee, Senior, Biochemistry
Heidi Reich, Senior, Neurobiology
Mentor: Robert Steiner, Obstetrics and Gynecology, Physiology and Biophysics
Mentor: Don Clifton, Obstetrics and Gynecology, Physiology and Biophysics
Our research seeks to answer how an animal’s metabolic state is critical in determining its ability to
reproduce. We are currently performing a series of experiments on the role of the neuropeptide GalaninLike Peptide (GALP). We hypothesize that GALP is a signal that helps the body become reproductively
viable when the body’s metabolic state is sufficiently healthy to support successful breeding. Our goal is to
explain the mechanism by which GALP plays this integrative role in metabolism and fertility. Previous
research shows that GALP has a role in the regulation of food intake and body weight in the mouse. GALP
is believed to play a role in mediating the effects of an important metabolic signal, leptin, upon the
reproductive axis. To further investigate the role of GALP, we administered GALP or vehicle through
central (icv) injection for fourteen days to leptin-deficient ob/ob mouse in two separate experiments, one
with males and one with females. Two groups of eight-week old, weight-matched males and females were
injected centrally (icv) with either synthesized GALP or vehicle twice daily for fourteen days. Female
vehicle treated animals were pair-fed to the GALP-treated group. Both groups of males were fed ad-lib.
GALP treatment decreased food intake relative to baseline with slow recovery throughout treatment. Body
weight decreased in both treatment groups compared to baseline, and this was sustained throughout the
treatment period. GALP treatment increased uterine and ovarian weight compared to controls in females.
Males had no difference in testicular weights. Additionally, GALP-treated animals had higher body
temperatures relative to controls at the end of the treatment period. These results are consistent with the
effects of leptin upon reproductive organ weight in ob/ob mice, suggesting that GALP is a mediator of
leptin’s actions on body weight regulation and reproduction.
Determining the Effects of TRAIL on DC-Mediated T Cell Development
Emily Lowe, Senior, Microbiology
McNair Scholar
Mentor: Robert Franza, Bioengineering
Mentor: Neil Franger, Bioengineering
Dendritic cells (DCs) are bone marrow-derived cells that play an intricate role in shaping cellular immune
responses. As antigen presenting cells, DCs process and display short foreign and self peptides on their cell
surfaces. Presentation of foreign peptides usually results in T cell activation and expansion, which
typically develop the ability to either kill infected cells, or help amplify the immune response by activating
other killer cells. Understanding the basic interactions between DC-mediated T cell activation is essential in
developing new therapeutic applications that can either enhance the immune response against infectious
diseases and cancer, or inhibit autoimmune activity. TRAIL (TNF-related apoptosis-inducing ligand) is a
member of the tumor necrosis factor (TNF) family of proteins that induces cell death in a variety of altered
cells, implicating TRAIL as a potential therapeutic for cancer treatment. In the human, certain DCs express
TRAIL following stimulation with the anti-viral molecule interferon. This suggests that DCs may employ

TRAIL to induce cell suicide in transformed cells outright, for subsequent uptake, processing and
presentation of target cell antigens to T cells. A normal biological function for TRAIL remains unknown.
One possibility is that TRAIL expression on DCs may prove to be a mechanism for deleting previously
activated T cells in an attempt to maintain homeostasis of the immune system. The other possibility is that
TRAIL expression on DCs mediates a signal that shapes T cell development. To date, testing these theories
has been hindered by difficulties inherent to research in the human system. However, the recent generation
of an anti-mouse TRAIL antibody and the identification of mouse TRAIL receptors, create new
possibilities to investigate these concepts in the mouse system. My research employs the use a mouse
transgenic system, which allows efficient DC-mediated activation of naïve helper T cells, to determine 1)
whether mouse DCs are able to induce TRAIL expression following interferon activation, and 2) how
TRAIL expression impacts DC-mediated T cell differentiation following cell-to-cell interaction.
Diabetes in Lymphopenic BB Rats
Wen Lu, Sophomore, Pre-Major
Ake Lernmark, Medicine
Type 1 diabetes is an autoimmune disease. It affects about one percent of the population. Patients survive
by daily insulin injections as a replacement therapy, because all the insulin producing cells in the pancreatic
islets have been killed. Several genes contribute to human type 1 diabetes, but are difficult to study. We are
therefore investigating type 1 diabetes in the spontaneously diabetic BB rat. The BB rat diabetes is
genetically linked to lymphopenia (lack of T cells in the blood). Our laboratory positionally cloned the
lymphopenia gene, Ian 5, which was found to have a frame shift mutation deleting the Ian5 protein that
may regulate T cell development. While the Ian 5 mutation is causing lymphopenia, it is not understood
how diabetes develops in the lymphopenic BB rat. In order to identify genetic factors for diabetes, congenic
BB rat lines are generated. The present study describes the generation of a new congenic line (DF) based on
two independent recombination events flanking the Ian 5 gene. The lymphopenia/diabetes critical region in
the parental BB rat was flanked by the microsatellite markers, R236 and Npy, which are at least 1cM apart.
The first recombination event excluded R236, and in the second event excluded Npy Cross/intercross
breading allowed the two recombination events to be fixed, by microsatellite marker assisted breeding.
New flanking markers for the lymphopenia/diabetes critical interval were identified, and used in the
subsequent DF line breeding. All animals homozygous for the Ian5 mutation developed diabetes in 50-80
days of age. BB rats homozygous for wild type Ian 5 or heterozygous neither developed lymphopenia or
diabetes. It is concluded that the genetic factor for diabetes development is genetically linked to the Ian 5
gene. The approach is to positionally clone genetic factors controlling diabetes development in the
lymphopenic DF line BB rat.
Screening for Beta Cell Imaging Agents
Erin Marcum, Senior, Biology
Mary Gates Scholar
Mentor: Ian Sweet, Medicine
Mentor: Daniel Cook, Physiology/Biophysics
Mentor: Ake Lernmark, Medicine
Mentor: Carla Greenbaum, Virginia Mason Research Center
Mentor: Svetlana Stekhova, Radiology
Mentor: Kenneth Krohn, Radiology
The beta-cell loss seen in Type I and II diabetes could be monitored clinically by positron emission
tomography (PET) if imaging agents were sufficiently specific for islet cells to overcome the high ratio
(≈100:1) of exocrine-to-islet tissue in pancreas. As a screen for such compounds, we compared
accumulation and retention by islet (INS-1) and exocrine (PANC-1) cells of candidate molecules.
Molecules tested include glibenclamide, tolbutamide, serotonin, L-DOPA, dopamine, nicotinamide,
fluorodeoxyglucose, and fluorodithizone. Accumulation of radioactivity was determined by incubating
cells with radiolabeled molecules in KRB at 37°C for 30 min, spinning cells through an oil layer, and
counting the radioactivity in the cell pellet. Retention of radioactivity was determined by washing cells

following the 30-minute labeling period, further incubating cells in label-free media for 40 min and then
counting the radioactivity in the cell pellet. Accumulation and retention of glibenclamide, nicotinamide,
and serotonin and L-DOPA were high for INS-1 cells (ratio of uptake or retention relative to water > 5).
However, only glibenclamide was specific relative to PANC-1 cells (>10). Fluorodithizone specifically
stained islets in a similar fashion as unlabelled dithizone. The utility and limitations of the screening
approach are being evaluated by comparing results to uptake and retention by the same compounds by
isolated islets, and biodistribution studies after injection into the tail vein of rats. The simplicity of this
cell-based screening method offers advantages to whole-animal and whole-organ studies that are harder to
perform and interpret. (Supported by NIH grant DK58512.)
A Study of the Trafficking of CB1 Cannabinoid Receptors in Cultured Neurons Using the Semliki
Forest Virus
Michael Hideki Myoga, Neurobiology, Senior
Mary Gates Scholar
Hughes Scholar
Mentor: Kenneth Mackie, Anesthesiology
Mentor: Christopher Kearn, Anesthesiology
CB1 cannabinoid receptors are responsible for the psychoactive effects of cannabinoids, the primary active
ingredient in cannabis. In neurons, CB1 receptors are almost exclusively found in presynaptic terminals,
where, when activated, they inhibit neurotransmitter release. This strong presynaptic localization suggests
that a robust mechanism underlies the trafficking of this receptor in neurons. It is likely that the axonal
trafficking of the CB1 receptor is determined by its sequence. Thus, by deleting domains of the protein and
mutating potentially essential residues, CB1 receptors should no longer be trafficked preferentially to
axons. Such findings would suggest the trafficking dependence on sequence. To elucidate these molecular
mechanisms, we examine the trafficking in real time using confocal microscopy and the Semliki Forest
viral expression system (pSFV) to transduce cultured hippocampal neurons with Green Fluorescence
Protein (GFP) labeled CB1 constructs. To date, the pSFV vector multiple cloning region has been
enhanced and facilitated the subcloning of the initial construct. RNA has been transcribed and
electroporated into virion host cells, which have successfully expressed the construct. This initial
expression indicates that the pSFV is potentially an effective expression system. The upcoming
mutagenesis strategies may provide compelling evidence for sequences responsible for this specific
localization.
The Effects of Kinase Signaling Pathways on AMPA Receptors
Ted Yanagihara, Junior, Neurobiology
University of California, Irvine
Mentor: Xiaoning Bi, Psychiatry
University of California, Irvine
AMPA-type glutamate receptors (AMPARs) mediate fast, excitatory transmission throughout the brain and
have been implicated in learning and memory. AMPARs can be quickly inactivated by internalization, a
process which may require multiple protein interactions and signal transduction mechanisms. Scaffolding
proteins known as PDZ proteins have been shown to interact with discrete subunits of AMPARs and allow
kinases to act on specific amino acid residues of the receptor. Related to this, a series of kinases including
protein kinase C (PKC), calcium/calmodulin-dependent kinase II (CaMKII), phosphoinositide-3-kinase
(PI3K), mitogen-activated protein kinase (MAPK) and members of the Src family of kinases are implicated
in the control of AMPAR expression. Most of the work on these enzyme-receptor interactions has been
conducted using primary neuronal cultures and heterologous reconstituted systems which may not reflect
the physiological conditions in the brain. In this study, we propose to investigate the ability of protein
kinases to alter the concentration of AMPARs in neuronal slice cultures. Slice preparations create an
environment that is more comparable to that found in vivo than is the case for dissociated cells. We intend
to add various kinase inhibitors to neuronal slices to identify which enzymes play a role in AMPAR
regulation. In addition, we will also investigate the ability of certain neurotrophic factors to rescue
receptors targeted for deactivation. Results from the proposed experiments add to the information gathered

from studies conducted in primary neuronal cultures and advance the analysis of AMPAR regulation closer
to the behaving animal.

TEACHING, LEARNING, AND THE ROLE OF EDUCATION
Session Moderator: Catherine Beyer, Office of Educational Assessment
Student Assistant: Jaebadiah Carter, Sophomore, American Ethnic Studies, English
Mary Gates Hall Room 242
UW Study of Undergraduate Learning: Diversity in Course Content
Oluwatope Fashola, Senior, Sociology
Mary Gates Scholar
McNair Scholar
Mentor: Catherine Beyer, Educational Assessment
The University of Washington’s Study of Undergraduate Learning (UW SOUL) makes use of interviews,
portfolios, students’ reflective essays, web-based surveys, open-ended email questions, and academic
records in order to discover what undergraduates learn and how they learn it in six areas: writing, problem
solving/critical thinking, quantitative reasoning, understanding and appreciating diversity, information
literacy, and personal growth. The study is tracking about 300 students from their enrollment in 1999 to
their graduations. Its aim is to help the institution understand and improve student learning. The question
that my research addresses falls in the area of understanding and appreciating diversity. Using an inductive
process to generate categories, I analyzed students’ interview responses to one question. The interview
question asked students whether or not they learned about diversity in any of their courses for the two years
they had enrolled in the UW. Findings show that most students learned about diversity in at least one of
their courses. Students reported learning about diversity in courses ranging from sociology to biology.
Students reported both general and specific understanding aspects of diversity as they related to race,
media, history, music, social deviance, and other areas. In addition, students frequently identified changes
in their views of diversity as well as a shift in their perspectives. Students appeared to have positive
responses toward content about diversity. These responses answer questions about how diverse issues are
incorporated into courses at the UW and provide us with a look at how students are learning diversity
within the classroom.
UW Study of Undergraduate Learning: Information Technology and Literacy
Tula Habb, Senior, Sociology
Amy Lu, Senior, Interdisciplinary Visual Arts
Mary Gates Scholar
McNair Scholar
Mentor: Catherine Beyer, Educational Assessment
The University of Washington's Study of Undergraduate Learning (UW SOUL) makes use of interviews,
portfolios, students' reflective essays, web-based surveys, open-ended email questions, and academic
records in order to discover what undergraduates learn and how they learn it in six areas: writing, problem
solving/critical thinking, quantitative reasoning, understanding and appreciating diversity, information
literacy, and personal growth. The study is tracking about 300 students from their enrollment in 1999 to
their graduations. Its aim is to help the institution understand and improve student learning. The area of
information technology and literacy is the only aspect of student learning that state institutions of higher
education are required by law to assess. Therefore, three questions in this area were posed in interviews
with UW SOUL participants. First, students were asked what new technologies they had learned to use in
their second and third years at the UW. The remaining questions asked how much research students were
required to do in their courses and whether they had engaged in research that was not required of them. In
general these questions address specific sources and processes of information literacy. Students’ responses
to the first question suggested that students often defined technology specific to certain disciplines.
Learned technology was usually connected to areas of study, whether within students’ majors or outside
them. Students’ reasons for learning new technology included course requirements, personal interest, and

employment needs for UW jobs. Findings from the second question showed that most students were
required to do some research each year. Most of the materials they sought were from the Internet. The
research also showed that upper division students tended to do more research than freshmen did. Results
from the third question showed that the vast majority of students conducted research that was not required
of them. Most of that voluntary research was course-related and done online. These results suggest that
the UW is providing undergraduates with the resources and opportunities necessary to become literate in
information gathering and technology use.
Los Primeros Años: The First Years in School for Latino and Latina Students
Tom Kertes, Senior, Psychology
Mentor: Tom Stritikus, Education
Mentor: Manka Varghese, Education
This study attempts to better understand the academic and social learning environment for Latino/a students
in a dual-language (Spanish/English) school setting. Students are considered Latino/a based on the ethnic
background of their family, including students from families with both a Latino/a and non-Latino/a parent
and students from a Latino/a country adopted by North American parents. The study consists of
observations across school settings, which are followed up by interviewing the teachers and students.
Observations focus on the ways in which the teachers in English-only or Spanish-only portions of the
school schedule interact with students who are Latino/a. Analysis primarily focuses on these interactions,
but also contrasts these interactions with those of other students in the classroom. Additionally, the study
will attempt to better understand the program as a whole, placing the Latino/a students within the context of
the program's academic goals, language ideology and educational practices. Observations are audio
recorded and transcribed. The University human subjects review process has approved the human subjects
protocols for this study. My primary role in this research project is to conduct observations and to write
transcriptions of these observations. I have already conducted initial observations to identify Latino/a
students, understand the program schedule and to attain consent from parents and the research participants.
Next I will begin recording and transcribing class sessions. During this time, I will focus on interactions
relevant to the research questions and on documenting these interactions. Working with faculty mentors, I
will share these observations as the research is formalized to be shared with others in the field of duallanguage education and education in general.
Motivation in Underachieving Girls in Science
Shannon Smith, Senior, Biology
Mark Windschitl, Curriculum and Instruction
In many urban schools across the nation, high school dropout rates reach 30 percent or higher. Failing core
classes and excessive absenteeism are indicators for at-risk students dropping out of school. Rather than
taking a traditional focus on why students fail, this study focuses on what motivates these at-risk students to
engage in learning. Specifically, this multi-case study focuses on underachieving girls in science and their
motivation to learn. Data collection includes classroom observations and interviews with 25 high school
freshmen attending an inner-city public school. Girls were asked to describe their motivation in three
different learning environments: an extracurricular activity, their favorite class, and their science class. By
analyzing the situations in which the girls expend concentrated effort in activities they find highly
engaging, this research will provide insights into how and why these students can become engaged in
academic settings. Preliminary findings show strong similarities across participants. Contrary to common
ideas that underachieving students are unmotivated in general, most participants expend a great deal of
effort at activities that relate directly to their future goals. We have discovered strong links between
participants¹ sense of personal relationships and their engagement in learning situations that are applicable
to these relationships. In the classroom, girls also feel more motivated when the teacher takes time to give
individual attention to them, and to other classmates. Beyond these similarities, the participants expressed
a variety of ways that they became engaged in learning. No single activity or teaching style emerged as
most effective for these students. Preliminary data suggests an emerging theoretical framework that could
be used to understand these participants and to suggest curriculum approaches for at-risk females in high
school science courses.

UW Study of Undergraduate Learning: Students Meaningful Connections with Faculty
Idrus Rudies Syed, Junior, Economics
Mentor: Catherine Beyer, Educational Assessment
The University of Washington’s Study of Undergraduate Learning (UW SOUL) makes use of interviews,
portfolios, students’ reflective essays, web-based surveys, open-ended email questions, and academic
records in order to discover what undergraduates learn and how they learn it in six areas: writing, problem
solving/critical thinking, quantitative reasoning, understanding and appreciating diversity, information
literacy, and personal growth. The study is tracking about 300 students from their enrollment in 1999 to
their graduations. Its aim is to help the institution understand and improve student learning. The question
that my research addressed falls in the area of personal growth. The sample population consisted of 83,
third year students. Using an inductive process to generate categories, I analyzed students’ interview
responses to two questions. The first question addressed whether students had friendly relationships with
faculty members at the UW that they considered meaningful. The second question asked how they defined
this relationship. This research showed that 63 percent of the students interviewed have had a meaningful
relationship with faculty while 37 percent had not. Students’ definitions of what constitutes a meaningful
relationship with a faculty member were the same whether or not they experienced such a relationship.
Findings show definitions for a meaningful relationship include getting to know faculty on a personal level,
having a mentor-like relationship with instructors and knowing professors who are willing to provide letters
of recommendation. In addition, students frequently specified minor values, which they identified as being
part of a meaningful relationship, such as faculty knowing their name. Results from my studies suggest that
students are able to identify what a meaningful relationship means and, more importantly, that they want to
be friends with faculty.

THE POETICS OF REVOLUTION: GENDER, GENRE, AND CULTURAL SPACE
Session Moderator: Sarah C. Stroup, Classics
Student Assistant: Ari Okano, Senior, Political Science, English
Mary Gates Hall Room 248
The Modern Girl in America of the 1920s and 1930s
Cara Codekas, Junior, English
Mary Gates Scholar
Mentor: Alys Weinbaun, English
She has been called the “modern girl,” the “New Woman,” and the “Flapper,” but regardless of semantics
she has embodied the spirit of the emergent American female figure that gained prominence in the 1920s
and 1930s as the antithesis of the Victorian woman. The modern girl attacked established Victorian ideals
that placed importance on docility, chastity, domesticity and rigid roles of womanhood and replaced them
with a newfound openness toward sexuality which included asserting agency in choosing a love partner in
marriage or otherwise, an appreciation for beauty through sartorial display and an obsession with the
purchasing of commodities to enhance beauty, among countless other examples. Popular culture of the
times, including literature, music and film, both catered to and exemplified the modern girl. In the film It
(1927) starring Clara Bow, the modern girl aesthetic becomes particularly apparent - the bobbed hair,
formless dresses, painted faces and high heels - that became the era’s signature look. Indeed the very term
“It Girl” gained popularity through the film and was oft used as a catch phrase to designate the woman who
was modern in both style and attitude. Underlying this discourse, however, was an accompanying fear of
this new female figure as a direct threat to male hegemony. Thus surfaced varying theories on emerging
female homosexuality and an entire new language based in sexology used to define the modern girl on
terms that were to allay widespread apprehension toward this figure. This research hopes to examine
through a diverse spectrum of media including literature, film, periodicals and other reflections of popular
culture the trajectory of the modern girl in America, the discourse surrounding her emergent sexuality and
the causes and consequences thereof.

Comparative Modernisms: Technology and Cultural Identity in Vienna, Berlin and Prague
Michael Dean, Senior, Comparative History of Ideas, Philosophy
Mentor: John Toews, History, Comparative History of Ideas
Mentor: Norman Wacker, English, Comparative History of Ideas
What is of most value to the cultural historian are those moments when the collective narratives of culture –
those background beliefs and values that contextualize and give meaning to individual experience –
encounter resistance and break down. Culture is not something one can step outside of and inspect from a
disengaged point of view. The interpretation of culture is somewhat self-referential. Always caught up in
and tempered by culture, the theorist must find means of discerning the grammar and limits of a cultural
narrative from the inside. It is for this reason that I turn to a site of aphasia in Western culture, a place
where the coherency of cultural narrative breaks down and offers unique insight into the construction of
meaning. The cultural impasse of which I write occurred in Central Europe during the early 20th century.
Modernizing technologies – mass transit systems, newspaper circulation, sewage grids, urban sanitation,
etc. – profoundly altered urban experience and fatefully challenged inherited cultural narratives in the three
most culturally intense Central European capitals: Vienna, Berlin, and Prague. My research attempts to
recall the crises of meaning faced by the inhabitants of these cities and the strategies employed by
modernist intellectuals to reclaim a collective narrative capable of contextualizing modern experience.
Most importantly I look for instances of contention and uneasy compromise present in this process.
Prague, due to its cultural pluralism, plays an especially important role in my work. The competing
narratives of the Bohemian Germans and Czechs constantly undermined one another and prolonged the
process of piecing together a coherent cultural narrative. Of special interest to my project are those
conspicuous individuals, men such as Franz Kafka, stuck in-between cultural narratives and consequently
forced to improvise coping strategies of unusual finesse and beauty. It is hoped that this project will offer
new insight into the imagined communities and negotiated identities of modernist Central Europe.
Islam on a Continuum: Daughters of Pakistani Immigrants and Transnational Life
Sara Jackson, Senior, International Studies
Mary Gates Scholar
Mentor: Katharyne Mitchell, Geography
The political, cultural, and social identities of daughters of Pakistani immigrants fluctuate depending on
geographic, social, and cultural contexts. I argue that daughters of Pakistani immigrants use Islam to
mediate between their Pakistani and American identities. My research consists of interviews with nine
daughters of Pakistani immigrants living in the Seattle area as well as participant observation research in
the Seattle South Asian and Muslim communities. The migration literature has ignored the intersections of
generation, gender and religion in an international context and is only beginning to investigate the Pakistani
American community. The necessity to analyze the effects of globalization on societies and cultures that
cross borders, such as Pakistani, has led to the emerging field of transnational studies. Daughters of
Pakistani immigrants interact in social and cultural contexts that cross the borders of nation-states. Their
use of Islam as a middle ground between ‘Western’ and ‘Eastern’ worldviews demonstrates the continued
presence of Pakistan as a nation state and cultural ideal in women’s lives in the United States.
Making Sense Out of On the Origin of the World
Brian Luke, Senior, Comparative Religion, Classical Studies, History
Mary Gates Scholar
Scott Noegel, Near Eastern Languages and Literature
On the Origin of the World is one of the most innovative texts in late antiquity. It comes from the books
that were found in the desert of Nag Hammadi, Egypt in 1945. These date to roughly the first half of the
fourth century C.E., although the subject matter may go back two hundred years. On the Origin contains
influences from the Hebrew Bible, Christianity, and Greco-Roman mythology. The text is based on the
first three chapters of the book of Genesis in the Hebrew Bible. But instead of a beneficent supernal
divinity posited as the creator of man, the evil infernal deity Yaldabaoth is put forward as the creator of
man, and instead of the serpent making Adam and Eve sin, the serpent brings wisdom from the supernal
deity. What could produce such a radical change in our traditional Genesis story? Was it a rebellion

against a form of Christianity? Also, in various places within the text, parts of other writings, not related to
the story, are inserted, interrupting the story for a moment. The lack of a transition to these insertions
within the text is puzzling. The purpose of this study is to explore the social conditions that would have
brought about this unique text. The research consists of an examination of early Christian literature
criticizing the subject matter in On the Origin as well as other texts of related material, and scholarship on
the similarities of this text with other texts being read within the same time period. The research indicates
that the numerous influences within this text may be an attempt to attract a wide following for a particular
religious and/or philosophical group.
In the Muses’ Birdcage: Textual Innovations of the Alexandrian Library
Bailey Renner, Senior, Comparative History of Ideas
Mary Gates Scholar
Mentor: Sarah Stroup, Classics
The library of Alexandria in Egypt, established around 300 B . C . E., was the first and greatest of its
kind and remained so for almost a millennium. Its scholars were not only forerunners in textual
studies, but also in textual innovation. Numerous modern critics have scrutinized the history and
scholarship of this library, but the implication of its textual studies is an area that has previously
been ignored. In my study I demonstrate that the library created a socially, politically, and
intellectually defined space in which textual innovation—such as bibliographies, authoritative
editions of texts, and diacritical marks—vastly outstripped all previous forays into the collection of
text in both scope and influence. Through an analysis of specific innovations, I argue that texts in
the Alexandrian library generated new forms of literature that both sought to secure and finally
undermine the notion of the single or univocal text.
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AN ANALYSIS OF CELLULAR PROTEINS IN DEVELOPMENT
Session Moderator: William Moody, Zoology
Student Assistant: Ben Micheel, Senior, Communication, Business
Mary Gates Hall Room 242
Elucidating the Mechanism of Annexin A1-Induced Membrane Aggregation
Reema Basu, Senior, Biology
University of California, Irvine
Mentor: Hartmut Hudel Luecke, Molecular Biology, Biochemistry
University of California, Irvine
Mentor: Anja Rosengarth, Molecular Biology, Biochemistry
University of California, Irvine
Aggregation of cellular membranes, which eventually leads to fusion between two different membranes, is
an important process that allows cells to communicate with their surroundings. The exact mechanism of
membrane aggregation and fusion are not clear, but are most likely protein mediated events. Annexin A1, a
member of the annexin family, exhibits membrane aggregation and fusion properties. Dr. Luecke’s
laboratory, at the University of California, Irvine, solved the crystal structure of the full-length annexin A1
in the absence of Ca2+. Based on this structure, a novel model for membrane aggregation mediated by this
protein has been proposed. This model hypothesizes that initial calcium dependent binding to one
membrane expels the previously buried N-terminal domain, creating a second membrane-binding site. The
recently resolved structure of full-length annexin A1 in the presence of calcium demonstrated that the N

terminal domain is expelled from the core. Further validation of this model is necessary to gain conclusive
results. Two questions have been raised and are currently being addressed: 1) Is the N-terminal domain
expelled in solution upon calcium binding? 2) Does the N-terminal domain alone interact with membranes?
Two mutant proteins were created two mutants to aid in answering these questions. One is a F7W/W125
mutant; the other consists of the N-terminal domain of annexin A1 fused to the N-terminus of Red
Fluorescence Protein. The Trp mutant is for Trp Fluorescence Emission Specroscopy, it will test for
extrusion of the N-terminal domain from the core in solution. The fusion protein will be used in lipid
binding assays to test possible interaction of the N-terminal domain with membranes.
Peptide-Peptide Nucleic Acid (PNA) Delivery and Antisense Effect in the Dendritic Cell
Michael Look, Junior, Bioengineering
Gates Millennium Scholar
Mentor: Qinghong Zhou, Cell Systems Initiative, Bioengineering
Mentor :B. Robert Franza, Cell Systems Initiative, Bioengineering
Peptide nucleic acid (PNA) is an artificial DNA structure with a pseudopeptide backbone. PNAs are a
potential agent for regulating gene and protein expression because they can be targeted against intragenomic DNA sequences, as well as specific sequence structures in primary RNA and mRNA, thus
blocking RNA splicing or initiation of protein synthesis, respectively. This antisense effect suggests that
PNA technology can be used as a research tool for studying gene function and as a therapeutic agent for
treating genetic disorders. However, its broader use is limited by poor PNA passage across cell
membranes. In this study, we are collaborating with Isis Pharmaceuticals to develop and study novel
peptide carriers that can facilitate PNA entry into murine dendritic cells. Dendritic cells are a specialized
cell type involved in mounting the immune system response; by using this relatively unstudied cell in our
research we can parallel our similar PNA studies being conducted on T-cells, another important immune
system cell. In our experimental design, we cultured dendritic cells in the presence of peptide-PNAs
targeted against mRNA responsible for the synthesis of CD40, a protein expressed on the dendritic cell
surface. The dendritic cells were then stained with fluorescence-tagged antibodies that specifically attach
to CD40. This fluorescent staining allowed us to conduct a flow cytometric analysis for quantifying the
peptide-PNA antisense effect on dendritic cell CD40 expression levels. To date, we have established two
key parameters in our experiment design: the verification of normal CD40 expression on our immortalized
dendritic cell lines, and the derivation of granulocyte-macrophage colony stimulating factor (GM-CSF) for
in vitro culturing of dendritic cells.
An in vivo System with which to Produce Mutant Variants of Wild Type Proteins
Rachel Rodman, Senior, Biology
Mentor: Mike DeVit, Genetics
The project investigates the possibility of using an in vivo system to produce and examine mutant variants
of wild type proteins. It employs the yeast Saccaromyces cerevisiae and Ty1, a retrovirus-like element that
is native to the yeast. The system consists of three parts. The first is a means of mutagenizing the gene that
codes for the protein of interest. This involves the insertion of the gene into the genome of a hybrid Ty1
element whose native reverse transcriptase has been replaced with that of HIV. This enzyme, which has a
high error rate, introduces random mutations when it makes copies of the gene. The second part of the
system is way of tranferrring these mutant copies to plasmids in which they can be expressed. This relies
upon regions of homology that flank both the gene and a site in the expression plasmid. This homology
enables the transfer of the gene through the natural process of recombination, which is very efficient in
yeast. Following this transfer, each yeast cell is able to produce a different variant of the protein. The third
part of the system is a way of determining whether or not the functions of the new proteins differ from
those of the wild type. This involves the application of selection pressures followed by the isolation of
those yeast colonies that outperform the others. Such a system would not only be a novel way to produce
proteins with new and improved functions but would also be a useful tool with which to examine the
functions of existing proteins.
Developmental Regulation of Endogenous Levels of cGMP in the Postnatal Mouse Cortex

Rebekah Sisk, Senior, Neurobiology
Mary Gates Scholar
Mentor: Douglas Currie, Zoology
Mentor: William Moody, Zoology
The second messenger cyclic guanosine mono-phosphate (cGMP) has been shown to be important in
multiple aspects of nervous system development including neurite outgrowth and axon pathfinding. We
characterized developmental regulation of endogenous cGMP production in early postnatal cortex, at the
cellular level, using an antibody for cGMP at three stages. Levels of cGMP are significantly higher in the
cortex than in other regions of the brain. There is a peak of cGMP production at postnatal day two (P2).
Cyclic-GMP levels are declining at postnatal day seven (P7) and at basal levels by postnatal day 19 (P19).
At younger stages cGMP production in both cell bodies and processes is significantly higher; however the
layers and cell types producing cGMP differ at the three stages. We also found cGMP levels are
dynamically regulated by glutamate-induced activity. Further, we established that cGMP IR in the cortex
at these stages is produced through the neuronal Nitric Oxide Synthase (nNOS)/ Nitric Oxide (NO)
pathway. To further investigate the regulation of this pathway we analyzed the expression of nNOS, the
synthetic enzyme for NO at these three stages. Though expression of nNOS in cell bodies remains
somewhat similar through the three stages, cell process staining is greatly increased at P2, declines at P7,
and is almost gone at P19. To determine that the nNOS is in fact producing NO, resulting in cGMP
production we used N-nitro-L-arginine methyl ester (L-NAME), a nNOS inhibitor and then stained treated
sections for cGMP. In the treated sections cGMP is reduced to barely detectable levels. These findings
have important implications our understanding of all cGMP regulated developmental processes. This work
acts as a foundation for analysis of these cGMP regulated developmental processes in the cortex.
Control of Cellular Structure: Analysis of nup120, nup170, and kap123 Mutants and Karmellae
Biogenesis in S. cerevisiae
Anny Soon, Senior, Biology
Mentor: Robin Wright, Zoology
Mentor: Jennifer Loertscher, Zoology
Our body’s cells are able to modulate their organelles in response to changes in their environment. The
production of karmellae in Saccharomyces cerevisiae provides a useful model to examine the mechanisms
behind this eukaryotic cellular control. In response to the overproduction of the sterol biosynthetic enzyme,
HMG-CoA reductase (Hmg1p), ER membranes in yeast cells proliferate and form karmellae, stacks of
paired smooth ER membranes closely associated with the nucleus. Recently, a population study in the
Wright Lab on deletion mutants in the S. cerevisiae genome has identified three nucleoporin mutants,
nup120, nup170, and kap123, that have decreased growth when they express increased levels of HMG-CoA
reductase. The slow growth of the deletion strains under karmellae-inducing conditions indicates that these
deleted genes may be required for karmellae biogenesis. My goal was to examine these nucleoporin
proteins and to investigate their roles in the karmellae assembly pathway. My experiments confirmed the
slow growth of nup120 and nup170 under karmellae-inducing conditions, and revealed that this slow
growth was due to the catalytic activity of Hmg1p. Contrary to results from the global screen, kap123 did
not show a decreased growth phenotype. Using DiOC6, a fluorescent lipophilic dye, I determined that both
nup120 and nup170 had abnormal karmellae structures while kap123 had normal structures.
A Novel Biosynthetic Pathway Providing Precursors for the Biosynthesis of Fatty Acid, Polyketide
and Isoprenoid in Myxobacteria
Kwun Wah Wen, Senior, Biochemistry
Mary Gates Scholar
Mentor: Taifo Mahmud, Chemistry
Fatty acids are one of the important cellular components of plasma membranes, whose chemical
composition varies among organisms. Short chain carboxylic acids are well known as the precursors in the
biosynthesis of branched chain fatty acids and polyketides. Iso-fatty acids, which are important for the
control of membrane fluidity, are formed from branched chain starter units (isovaleryl-CoA and isobutyrylCoA), which in turn are derived from the degradation of leucine and valine, respectively. Branched chain

carboxylic acids are also employed as starter molecules for the biosynthesis of bioactive secondary
metabolites, e.g. avermectin, virginiamycin, myxothiazol and myxalamid. During our studies on
myxothiazol biosynthesis in the myxobacterium Stigmatella aurantiaca, a novel biosynthetic route to
isovaleric acid was elucidated. After cloning and inactivation of the branched chain keto acid
dehydrogenase complex, which is responsible for the degradation of branched chain amino acids, the strain
is still able to produce iso-fatty acids and myxothiazol. Incorporation studies employing deuterated leucine
suggest that leucine can only serve as a precursor in the wild type strain but not in the esg mutant. Feeding
experiments using 13C-labeled precursors show that isovalerate is efficiently made from acetate, giving rise
to a labeling pattern in myxothiazol that provides evidence for a novel branch of the mevalonate pathway.
A number of possible intermediates were synthesized in deuterated forms and fed to the esg mutant. The
strong incorporation of 3,3-dimethylacrylic acid and 3-methyl-3-butenoic into myxothiazol and iso-fatty
acids. suggesting their roles as intermediates in the production of myxothiazol.3-Methyl-3-butenoic acid
was also incorporated into aurachin, which demonstrates its involvement in the biosynthesis of isoprenoid.
Effects of Insertion Mutations on GFP Structure and Functionality
Lisa Winterroth, Senior, Biology
Hughes Scholar
Mentor: Beth Traxler, Microbiology
Green fluorescent protein (GFP) has many uses in molecular biology and bioengineering research due to its
fluorescent properties. Commonly fused with different proteins or molecules of interest, GFP acts as a
bright tag by detecting their presence or tracking their movement in a cellular environment. My project in
the Traxler lab involves a genetic analysis of the gene for GFP in Escherichia coli. By attempting to alter
different areas of GFP through the insertion of a movable genetic element, or transposon, and examining
the resulting three-dimensional structure of its protein, we hope to learn more about the unique organization
of GFP, which represents a distinctive type of protein fold, primarily composed of β-pleated sheets. I am
currently isolating several different mutant forms of GFP via a two-step mutagenesis with a lacZ
transposon. This reporter gene (lacZ) enables me to select colonies in which the transposon has randomly
inserted into the coding region of GFP. These GFP:lacZ fusions are further analyzed to isolate only those
with in frame mutations, which then undergo a procedure to remove most of the transposon, leaving a small
31 codon insertion at the mutation site. Although GFP has undergone mutagenesis before, this unique
study focuses on the effects of introducing insertion mutations to the gene rather than typical point
mutations. I plan to study the structure and fluorescence properties of the mutants that I have already
discovered in order to enhance our understanding of how the different regions of GFP come together to
make up the final three-dimensional structure and which regions are vital for proper functioning, and
ultimately, to benefit many who use GFP as a fluorescent tag in their research.

HUMAN EXPRESSION AND BEHAVIOR
Session Moderator: David Domke, Communication
Student Assistant: Evan Xu, Junior, Extended Pre-Major
Mary Gates Hall Room 234
The Silent Killer: The Sociological Perpetuation of Delayed Ovarian Cancer Diagnosis
Astrid Anderson, Senior, Women’s Studies
Mentor: Nancy Kenney, Women’s Studies
Historical evidence illustrates that when women perceive their physicians as having negative attitudes
toward them, their care is compromised. Such encounters can prove deadly. My research indicates that
there has been minimal examination of such affects on ovarian cancer patients, and that physicians’
attitudes towards female patients contributes to the misdiagnosis and delayed diagnosis of ovarian cancer.
Ovarian cancer is a particularly aggressive disease, and continues to be detected in advanced, less-treatable
stages 75% of the time, decreasing the overall 5-year survival rate to a mere 30% (American Cancer
Society 2002). Delays in ovarian cancer diagnosis are clearly detrimental to prognosis. My research
surveys ovarian cancer patients and survivors regarding their diagnostic experiences. I expect to find that

swift and accurate diagnoses of ovarian cancer correlate to positive perceptions of providers’ attitudes,
whereas patients’ negative perceptions result in delays in care. I anticipate my findings to thus suggest that
the delayed diagnosis rates of ovarian cancer and the subsequent inflated fatality rates may be a result of
provider negligence.
School Days: Kid Culture and New Meanings for the “Power Lunch”
Sheryl L.M. Cahill, Junior, Anthropology
University of California, Berkeley
Mentor: Mariana Ferreira, Anthropology
University of California, Berkeley
Contrary to popular belief, the food in children’s school lunches has more than nutritional value: it
contains symbolic capital value that relates to identity formation, systems of exchange, and power. As
social meaning is embedded in the food itself, children transcend biological needs for nutrient intake while
hunger becomes secondary to forging relationships with each other by trading food. The anthropological
study of foodways constitutes a vast literature dating to the origins of the discipline itself. Additionally,
researchers have examined the relationship between nutrition and cognition. However, little has been said
about the social significance of school lunch for children. In this ethnographic research project, I have
worked with students, parents, and teachers via interviews and participant observation. I have learned how
food can be used as currency among children. Based on ascribed values, children create their own
taxonomies for foods. Fair trade rules follow, making reciprocation as important as initiation in the
exchange. Power, which resides also in the giving, is pervasive amid these transactions. The productivity
of power in this microcosmic representation of daily life serves as a counter-balance – free from adult
interference and constructed by the children themselves – to rigorous schedules otherwise imposed upon
children. Despite general adult objections to trading, my research demonstrates that as children formulate
identities, certain behaviors – school lunch trading – contribute to their autonomy and agency in important
ways which may not be understood by adults in their communities.
Expression of Asian-American Female Hyphenated Identities Through Personal Web Pages
Amy Lu, Senior, Interdisciplinary Visual Arts
Mary Gates Scholar
McNair Scholar
Mentor: David Silver, Communication
Race, ethnicity, and identity play a great deal in Internet interactions. However, through the Internet, it is
often overlooked or misunderstood. In my study I will address the issue of hyphenated Asian-American
female ethnic identity and identities that are being formed or assumed through web page design. The
definition of hyphenated identity has proven to be different from scholar to scholar. As a result, the
definition is vague. This study will address the problem , as well as provide a deeper insight to the term.
This study will also explore how web space is being used and what messages are being conveyed through
the use of imagery, textual bodies, and most importantly weblogs, better known as online journaling. The
usage of imagery can express what words can not. For example, by displaying images of national flags
from countries of their origins, web designers are expressing pride in their cultural backgrounds. Textual
bodies, such as quotations or poetry, are carefully selected by the designer for specific reasons to speak to
their audience. Weblogging is a place for designers to express various topics as desired, such as ideas or
emotions. All three elements are important for designers to convey ideas through web pages. To explore
the issue of hyphenated identity through cyberspace, a popular Asian-American web site,
AsianAvenue.Com, was used. Approximately ten web pages were randomly selected based on ethnicity,
gender, age, geographical location, and richness of web page content. The nature of this research raises
several implications and will be further discussed.
The Presbyterian Clergy of the Old South and the Ethics of Slavery
Matthew D. Mitchell, Senior, History
Mary Gates Scholar
Mentor: Tracy McKenzie, History

Slavery was the most contentious issue that the United States faced in the early to mid 19th Century. Since
the various Christian churches formed an important element of the cultural scene in the early years of the
nation, the existence of slavery raised special problems for church leaders. The question of whether
American slavery was compatible with the principles taught by the Bible incited great debate within the
Church. This study examines the Presbyterian clergy of the Southern states between the years 1800 and
1865 and the ways in which they responded to the slavery question. In general the attitude of the
Presbyterian clergy towards slavery followed the trend of the larger slaveholding society. Prior to 1830 the
clergy saw slavery as an institution that was not compatible with Biblical teaching and would gradually die
out in any case. In the decades following 1830, as the growing economic importance of slavery made the
institution more profitable, Southern theologians offered increasingly elaborate Biblical defenses of
slavery. Throughout the antebellum period, a small minority of Presbyterian preachers in the South tended
towards radical abolitionism. However, both attacks on and defenses of slavery by preachers were based
on premises drawn from a similar group of sources. These include: the Bible itself; the values of
evangelical Christianity; Scottish Common Sense Philosophy; the Declaration of Independence and the
Enlightenment political sensibility that it embodied; and the issues raised by new theories of the origin of
human variety. The books and sermons written by various members of the Presbyterian Church in the
South, both for and against slavery, clearly show the common intellectual threads in the Biblical critique of
slavery and the corresponding Biblical defense.
A Case for Social Change: The Marijuana Problem in the United States
Mona Radheshwar, Sophomore, South Asian Language and Literature, Pre- Major Zoology
Mentor: Elwin Ewirkala, Portuguese
Amid a frenzy of disinformation concerning drug use among school children in several large cities, the
common herb, Cannabis Sativa, was pronounced illegal by the United States federal government under the
Marijuana Tax Act of 1937. Despite the law, the number of US citizens having indulged in the plant has
grown to an estimated 65 million or almost 1/4 of the total population. If Marijuana is consumed by such a
large percentage of the population why is it still illegal? My research has been to present a valid debate
between the two opposing forces in the conflict over Marijuana today: the existing federal laws which hold
the substance to be of social danger vs. the growing number of Marijuana users who do not consider
themselves to be participating in criminal activity by indulging in the plant. Billions of federal and state
dollars are spent each year on arresting, prosecuting, defending and jailing non-violent Marijuana offenders
while in turn Cannabis farming and distribution has become, annually, a $52 billion dollar black market
industry that goes unregulated and untaxed. The medicinal, industrial, religious, and recreational uses of
Cannabis; as well as the tendency towards drug abuse; have been heavily debated for thousands of years.
The question put to discussion is this: could it be more economically and socially beneficial for the United
States to legalize marijuana and hemp, the non-psychoactive male plant, than to retain its status as a
contraband substance?
Early Childhood Gender Differences Along Various Dimensions of Social Behaviors
Emily Beth Slusser, Senior, Psychology
University of California, Irvine
Mentor: Virginia Mann, Cognitive Science
University of California, Irvine
Do young boys really misbehave more often than young girls? Of particular interest to this study are
gender differences in the frequency of antisocial behaviors shown by preschool children when those
behaviors are classified along two dimensions, 1) overt versus covert and 2) verbal versus nonverbal.
Observers, blind to the purpose of this study, collected data by recording social behaviors of 21 male and
18 female children from various Orange County preschools during outdoor playtime over a 2-week period.
It was observed that girls are more likely to display prosocial behaviors while boys are more likely to
display antisocial behaviors on the playground. Using z-statistics and an analysis of variance to analyze the
data, results confirm the hypotheses that female antisocial behaviors tend to be covert and verbal in nature,
while male antisocial behaviors tend to be overt and nonverbal in nature. The statistical analyses further
reveal that while children’s antisocial behaviors are significantly different in nature, their prosocial
behaviors are more evenly distributed across all investigated classification dimensions. Taken as a whole,

the outcome of this study reveals that both the prevalence and the nature of antisocial behaviors differ
systematically between genders. This information may prove useful by helping teachers and childcare
workers to predict and remedy conduct problems displayed by either gender.
Don’t Ask, Don’t Tell, Don’t Pursue: Homophobia, A Mechanism of Sexism Against Heterosexual
Women in the U.S. Military
Samantha Updegrave, Senior, Community and Environmental Planning
Mentor: Christopher Campbell, Community and Environmental Planning
While many perceive Don’t Ask, Don’t Tell, Don’t Pursue (DADTDP) to be a “benign gentlemen’s
agreement,” my research and experience indicates that this is far from accurate. Women, in particular,
suffer disproportionate negative consequences as a result of the military’s 1993 anti-gay law that prohibits
homosexuals from serving in the US Armed Forces. This presentation will focus primarily on how this law
impacts heterosexual female service members. I will discuss my on-going explorations and research into
the ways in which this legalized homophobia works to further institutionalize sexism through the use of
sexual harassment and lesbian baiting. My research consists of a range of in-depth reviews of existing
academic works in order to flesh out and clarify the context and elements of DADTDP. This research is
then combined with the narrative of my encounters with this law throughout my 1995–1999 enlistment in
the US Air Force. There are three main strands which thread this story together: 1) the history and context
behind DADTDP, 2) how sexual harassment and lesbian baiting are institutionalized through this
discriminatory law, and 3) a narrative of my own encounters with DADTDP. My thesis is that, in addition
to failing to protect gay and lesbian service members, this law also restricts the success of military women
– hetero and homosexual alike – by maintaining the social structures of male domination and female
subordination.
Sin Verguenza: Contemporary Chicana Identity
Ana Ybarra, Senior, American Ethnic Studies
McNair Scholar
Juan Guerra, English
“Verguenza” in Spanish translates to English as shame, disgrace or shyness. The Spanish phrase for the
concept of being “without shame” is “sin verguenza”. I examine this concept in the following project as it
reflects experiences I’ve had in and out of academia thinking about the complex subject of selfidentification. Where do I fit in this discourse if my experiences are not represented in feminist Chicana
writing? Does this make me a less authentic Mexican? Does one true authentic Chicana feminist voice
exist? I fight a sense of verguenza after reading some Chicana feminists and argue Teresa Cordova and
Emma Perez’s essays critiqued in this project are examples of how a sense of verguenza occurs. In
thinking critically about these essays, I look for a theoretical approach that better suits my needs and one
that is a rigorous tool for reevaluation of theories of identity, I also examine French postmodern and poststructural theorists such as Lacan, Derrida, Foucault and Cixous, Irigaray and Kristeva. In the introduction
to her book Learning from Experience: Minority Identities, Multicultural Struggles, Paula Moya advocates
for a post positivist theory of identity and writes: “[…] consistent with a generally post positivist realist
orientation, I refuse the terms through which postmodernists have defined concepts such as ‘identity’ and
‘experience.’ I understand identities to be socially significant and context-specific ideological constructs
that nevertheless refer in non-arbitrary (if partial) ways to verifiable aspects of the social world” (13). With
this theory, I enter into the discourse about identity politics.

INNOVATIVE DESIGNS: ENGINEERING SOLUTIONS
Session Moderator: Richard Ladner, Computer Science and Engineering
Student Assistant: Amanda Burrows, Junior, Business Administration, Marketing
Mary Gates Hall Room 254
Managing the Evolution of Software Architectures
Ping Chen, Senior, Computer Science

University of California, Irvine
Mentor: André van der Hoek, Information and Computer Science
University of California, Irvine
Currently, many modern software organizations develop closely related software products as single
unrelated efforts. As a result, a lot of high level design decisions are lost between products and reuse
typically remains ineffective or limited to the code level. One solution is to create a generic design
architecture, which is able to capture an entire family of closely related products, called a product line
architecture (PLA). The PLA explicitly describes the common features shared by all the products as well
as the points of variation among the individual products. Variation points are either optional (it is not
required) or variant (it may take different forms in different products). PLAs change over time as new
products are added, old products are retired, and existing products are changed. Currently, there are no
tools to manage the resulting evolution of a PLA. Furthermore, manually evolving a PLA is a painstaking
and error-prone process. To address this problem, we have developed a set of four tools for the
management of PLAs. The first tool, Ménage, is a design environment for specifying product line
architectures and their evolution. The second tool, ArchSelector, automatically selects a single product by
resolving each variation point based on a set of user-specified product features. The third tool, ArchDiff,
helps in understanding the difference between two products by calculating an architectural “diff”. Finally,
ArchMerge propagates such a diff to another product in the PLA. This supports the propagation of features
from one product into another product, and can be done either statically (at design-time) or dynamically (at
run-time).
Single Edge V-Notch Beam Parameter Development
Tim Chin, Senior, Materials Science and Engineering
Mary Gates Scholar
Mentor: Mairead Stackpoole, Former Graduate Student, Materials Science and Engineering
Mentor: Rajendra Bordia, Materials Science and Engineering
Single Edge V-Notch Beam is an attractive technique for determining fracture toughness in ceramics.
Fracture toughness is a material’s resistance to crack propagation. Some advantages it has over current
methods are that it’s relative quick, inexpensive, applicable to a wide range of ceramics, and yields accurate
and reproducible fracture toughness values. We designed and fabricated a new experimental set-up to
introduce V-notches in ceramics. The current study evaluated the effect of three machine parameters –
travel speed, cutting media size, and force – on the notch tip radius. The notch tip radius is the most critical
factor for measuring accurate fracture toughness values. If the notch tip radius is too large, the fracture
toughness will be overestimated. Below a critical notch tip radius, the measured fracture toughness will be
the intrinsic material value. It was found that moderate parameters were sufficient for yielding small notch
tip radii and, hence, accurate fracture toughness values for a broad range of ceramics including large grain
alumina, small grain alumina, silicon nitride, and yttria-stablized zirconia.
Mars Gravity Biosatellite – An Orbiting Partial Gravity Experiment REPLACE ABSTRACT
Marcus Holzinger, Senior, Aeronautics and Astronautics
Mary Gates Scholar
Space Grant Scholar
Mentor: Adam Bruckner, Aeronautics and Astronautics
The University of Washington, MIT, and the University of Queensland (Australia) have teamed up to
design, build, and fly a satellite capable of determining the physiological effects of Martian level gravity on
a payload of mice. The mission will last for 50 days, and will contain 8 non-pregnant female mice and 4
pre-impregnated female mice. The pregnant mice will give birth to litters of pups during the mission, thus
allowing developmental biology studies to be conducted. The three universities are each responsible for
designing and manufacturing different components of he satellite. MIT is responsible for payload design,
the University of Queensland is responsible for reentry analysis, and design, and the University of
Washington is responsible for the satellite bus design. To accomplish these design objectives, the
University of Washington has a team of undergraduate students working on attitude determination and
control, command and data handling, satellite communications, power generation and distribution,

propulsion, structural design and analysis, thermal control, and orbit selection. The preliminary design
approaches developed to date shall be discussed.
Simulated Annealing: Intelligent Optimization
Ken Michelson, Sophomore, Computer Science
Mary Gates Scholar
Mentor: Mark Oskin, Computer Science
In order for an increase in processor chip size to have a positive impact on computing performance, crosschip communication distances must be lowered. Our research proposes a computational cache – a processor
where computing resources are distributed across the chip. Instructions would be placed on a grid on the
chip, such that dependent instructions only have to send messages as far as their dependencies on the grid.
Such a processor would exploit locality, the nearness of dependencies within computer code. Instructions
that rely on each other would be near each other on the chip, reducing overall distances for communication.
For such an idea to work, instructions would have to be optimized spatially on the chip. We use simulated
annealing to achieve measurable decrease in distances between dependent instructions. The problem with
using a traditional greedy algorithm to perform the analysis is that greedy algorithms attempt to search for
the optimal solution by making incremental steps that appear to work toward that end, but may in fact hit a
ceiling that is not necessarily the best solution. With a complex problem of instruction placement on a
computational cache, a more elegant approach is necessary. My algorithm is only partially greedy. It
attempts to make improvements that work toward an optimal solution, but it also works outside of its path
of optimization by probing paths that may lower performance but perhaps could ultimately yield greater
performance. Results from the annealing algorithm are varied, but rarely yield performance lower than
without annealing. The algorithm can achieve as high as 30-50% increases in performance in executing
large programs. We hope to improve on this further in the future.
Thermal and Mechanical Characteristics of Nana Modified Fiber-Reinforced Composites
Christi A. Shiner, Senior, Chemical Engineering
Space Grant Scholar
Mentor: James C. Seferis, Chemical Engineering
This study characterized how traditional and non-traditional modifiers influenced the thermal and
mechanical properties of carbon fiber/epoxy composites. A conventional modifier, micro-scale nylon
particles, and non-conventional modifiers, nanoclays with different surface chemistries, were incorporated
into a rubber-toughened epoxy matrix used for prepreg based fiber-reinforced composite materials. It was
found through mechanical and thermal testing that the modifiers did not change the material processing
parameters or decrease the reaction onset temperature, heat of reaction, glass transition temperature, or
storage modulus. The presence of nylon or clay particles did not change the transverse and longitudinal
flexural moduli of the laminates containing the modified matrices. However, while the interlaminar shear
strength showed a decrease for one of the nano-modified systems. The effect of the modifiers on the
fracture toughness of the composites was also investigated. Thermal degradation analysis showed changes
in char yield while the degradation onset temperatures remained constant. Overall, the effects of nanoclays
on the mechanical and thermal properties of prepreg-based composite materials were determined and
compared with traditionally modified materials.
Synthesis and Modification of Iron Oxide Nanocrystals to Achieve Water Solubility REPLACE
ABSTRACT
Jared Silvia, Sophomore, Chemistry
Mary Gates Scholar
Space Grant Scholar
Mentor: Kannan Krishnan, Materials Science and Engineering
The science of nanoparticles has been a developing field in the last decade. Research has pursued the
creation of particles on the scale of a nanometer (10-9m) with very strict size and shape control. Recently
it has become desirable to modify these particles for use in a wide variety of applications; of particular

interest is the modification of nanoparticles to achieve water solubility. The goal of this research is to
synthesize iron oxide (-Fe2O3) nanocrystals of various sizes and successively alter the surface properties to
give particles that are water-soluble. The iron oxide nanocrystals are synthesized through the arrested
precipitation of iron from the decomposition of iron carbonyl (FeCO5) followed by a subsequent oxidation
step. After such a modification takes place these particles, being biocompatible, could then be effectively
used in biological applications or in microfluidic devices. This change is being reached through chemically
mediated procedures that result either in an exchange of a stabilizing molecule, surfactant, that is bonded to
the surface of the particle or by changing the structure of this surfactant molecule. Both methods are being
actively pursued as viable options. To date, spherical nanocrystals ranging in size from 5-15nm have been
successfully synthesized, and further shape control has lead to the synthesis of ring shaped and plate shaped
particles. Preliminary results on surface modification have been collected that indicate that water solubility
can be achieved if the proper modification takes place. Particles that are stable in water but not entirely
soluble have been produced and further experiments are being performed to give complete solubility.
Machining in Microgravity
Graylan Vincent, Senior, Aeronautics and Astronautics
Mary Gates Scholar
Space Grant Scholar
Mentor: Todd Anderson, Aeronautics and Astronautics
A milling machine is a tool that can fabricate solid objects through the precise cutting of a solid block of
raw material to end up with a finished part; milling is an industrial equivalent to carving. Controlled by a
computer, this process becomes fast, precise, and requires little human interaction and allows solid parts to
be fabricated directly from a CAD file, as easily as printing from a word processor. A computer controlled
(CNC) milling machine is a highly useful and versatile tool. For this reason, a CNC mill was flown aboard
NASA’s KC-135 “Weightless Wonder” microgravity research aircraft to investigate the effect of gravity on
the machining process and to demonstrate the feasibility and functionality of a CNC mill in a weightless
environment, such as aboard the International Space Station. Having a CNC mill aboard the ISS would
allow for instant repairs, modifications, and production of solid parts, eliminating the need for a costly and
delayed replacement parts from earth. This could save time, money, and possibly lives. The experiment
hypothesis was that the surface roughness of milling cuts made in microgravity would be of higher quality
than cuts made in a gravitational environment due to increased chip removal (from the lack of gravitational
forces). The inherent engineering challenges of this process, such as chip removal and collection, were also
examined along with the experiment’s solutions to these problems. Experimental results indicate that
surface roughness is not affected by gravity in a practical machining process. The experiment also
successfully demonstrated a microgravity machining process that could one day be used aboard the
International Space Station.
The Formation of Ordered Ferromagnetic Nanoparticles Above a Dislocation Array On a
Heterogeneous Substrate
Jared Weaver, Senior, Materials Science and Engineering
Mentor: Kannan Krishnan, Material Science and Engineering
Ferromagnetic nanoparticles can behave differently than bulk ferromagnetic materials. This change in
behavior can be in the particle itself or it could be particle-particle interactions. In order to successfully
study such particles, it is important to be able to create an ordered array of particles. Currently, top-down
methods such as lithography are used to create these ordered arrays. Unfortunately, such top down
approaches do have limitations. A new bottom-up approach that has recently been used in semiconducting
systems shows potential for use in ferromagnetic systems. Dislocation arrays can be formed by annealing
Si-SiXGe1-x heterogeneous substrates. These dislocation arrays have an associated strain field that produces
favorable nucleation and growth sites. Iron is then sputtered onto the substrate. The iron should form
nanoparticles above the dislocation array. To this date, an intensive feasibility study has been done in order
to verify the validity of this hypothesis. This study has analyzed this system with respect to dislocation
theory, nucleation and growth processes, diffusion and other interactions between the particles and the
substrate, expected crystal structure of the particles, and the benefits of using a hydrogen terminated
surface. This study has identified critical criteria and has helped to determine the proper experimental

conditions. Through this study it has been found that the proposed method is feasible. Experimentally, it
has been found using atomic force microscopy that the heterogeneous substrates do form ordered
dislocation arrays when annealed, and that the associated ordered strain field array does penetrate to the
surface of the substrate. This has prepared the way for the deposition of the iron particles and the
continued study of this system.

LIVING SYSTEMS: CELLULAR AND MOLECULAR BIOLOGY IN PLANTS AND
ANIMALS
Session Moderator: Dina Mandoli, Biology
Student Assistant: Yung Hua, Sophomore, Pre Engineering
Mary Gates Hall Room 287
Vacuolar pH in Acetabularia Acetabulum
Ariel Altaras, Senior, Biology
Mary Gates Scholar
Mentor: Dina Mandoli, Biology
Acetabularia acetabulum is a unicellular alga. Vegetative adult cells are three to four centimeters in length
from the rhizoid to the apex. Reproductive cells are approximately the same size, but form a reproductive
structure called a cap. Our research focused on the pH of the central vacuole over the length of the cell.
Current literature about the central vacuole in plants describes the vacuole as a membrane-bound sac filled
with a homogenous “sap”. The composition and nature of the vacuolar sap is not completely known*.
When cells were treated with neutral red, a pH sensitive dye which localizes to the vacuole, a gradient of
color was seen along the length of the cell suggestive of a gradient in pH. To confirm this gradient, cells
were frozen and cut into 6 equal sections, and the pH of the crude extract was measured. Experiments
varying wavelength of light and light intensity, crowding, wounding, and using chemical inhibitors of
photosynthesis and respiration were done to try to collapse the gradient. We have confirmed that the pH
gradient in the vacuole does exist in cells of several ages. Further research directions are to find the source
of the gradient and to explore how other stresses on the cell affect the gradient.
Disruption of the msa1 Gene in the Salmon Pathogen, R. salmoninarum
Alison Coady, Senior, Microbiology
Mentor: Mark Strom, Microbiology
Mentor: Linda Rhodes, Microbiology
Renibacterium salmoninarum is the causative agent of bacterial kidney disease (BKD), a devastating
bacterial infection affecting salmon and trout worldwide. It is an especially serious concern for Northwest
fisheries raising endangered salmon stock. R. salmoninarum produces large quantities of the protein major
soluble antigen (MSA). MSA is identified as important to virulence and is encoded by duplicate genes,
msa1 and msa2. Isolating a mutant with one or both msa genes inactivated would allow characterization of
the importance of this protein in virulence. To create such a mutant, a small fragment of the msa open
reading frame was cloned into a commercially available vector, pZeRO2.1, and electroporated into R.
salmoninarum ATCC 33209. Previous results suggest that in order for the plasmid to persist within the
organism, it must integrate into the genome. The small fragment of the msa gene present within the
plasmid should influence the integration to occur via single-crossover homologous recombination within
one or both of the chromosomal msa genes. Three transformants have been isolated with plasmid
integrations directly within the msa1 gene. These transformants will be characterized for the precision of
integration, expression of MSA, kinetics of in vitro growth, and virulence. If these are less virulent, the
mutants will be considered as potential vaccine candidates.
Acetabularia Acetabulum: A Novel Model Organism for Arsenic Toxicity
Nima Dejbod, Junior, Biochemistry
Hughes Scholar
Mentor: Dina Mandoli, Botany

Arsenic is a ubiquitous environmental metalloid that induces carcinogenesis. Chronic low-dose exposure to
arsenic can elevate the risk of diabetes and lead to skin lesions and tumors in humans. Up to 30 million
people in Bangladesh are in danger of developing arsenic-related illnesses as a consequence of drinking
heavily contaminated groundwater. In the United States, widespread use of arsenic as a defoliant and
copper smelting agent has caused large quantities of arsenic to be leached into the soil, air, and water. The
mechanisms of arsenic-related disease are poorly understood in part because no adequate model systems
have been developed to explore the effects of arsenic in living organisms. Acetabularia acetabulum is an
excellent model for studies of arsenic toxicity because it enables the study of input, flow-through, and
bioaccumulation of arsenicals. Furthermore, arsenicals are chemically stable in the culture media for
Acetabularia over long periods of time and permit extended studies. We have determined the dose response
to several arsenicals. Effective doses closely follow the sensitivity ranges of human hepatocytes, and the
hierarchy of toxicity of intermediates in A. acetabulum mimics that in humans. In addition, six thiols that
significantly delayed the onset of MMAIII-induced death in A. acetabulum support for the elucidation of
arsenic toxicity mechanisms as well as investigation and discovery of cheaper or more effective “designer”
inhibitors. Based on this evidence, we believe that A. acetabulum has the potential to serve as an excellent
model both for the exploration of arsenic biology and as a system in which to develop and test novel
arsenic-binding compounds.
The Role of SPC110 in the Assembly of the Spindle Pole Body of S. cerevisiae
Mark A. McElwain, Senior, Biochemistry
Mary Gates Scholar
Hughes Scholar
Mentor: Trisha N. Davis, Biochemistry
In mammalian cells, the centrosome, or microtubule organizing center (MTOC), is the protein complex that
organizes and stabilizes microtubules. Microtubules are long protein filaments that, during cell division,
extend from centrosomes on either side of the cell and bind to chromosomes in the middle of the cell,
creating a bipolar spindle. During mitosis, the centrosomes and associated chromosomes are pulled to
different daughter cells, ensuring accurate segregation of chromosomal DNA. The spindle pole body
(SPB) is the MTOC of yeast, and Spc110p is a major structural component. At room temperature, the
temperature-sensitive mutant strains spc110-220 and spc110-226 undergo mitosis correctly. At restrictive
temperature, aberrant structures of SPB proteins that organize microtubules form in both mutants, which
leads to cell death. The aberrant structure in the spc110-220 mutant, termed the Intranuclear Microtubule
Organizer (IMO), is formed by incorrect incorporation of Spc110p and other key SPB proteins. The
aberrant structure in the spc110-226 mutant appears to be caused by fragmentation of one SPB. We would
like to know how these mutations disrupt the assembly and stability of the SPB. We are especially
interested in how they affect the interactions between the mutant Spc110p proteins and Spc29p and
Spc42p, which are two important SPB proteins with which Spc110p normally associates. We are using
fluorescence microscopy to determine the affects of the mutations through localization studies and
fluorescence resonance energy transfer (FRET). We are studying whether Spc29p and Spc42p localize in
the aberrant structures in the spc110 mutants and how the mutations affect the structure of the SPB. In this
way, we can learn more about SPB organization and the role of Spc110p in SPB assembly.
Lichen Acids Covalently Attached To Porphyrins
Gary F. Moore, Junior, Chemistry
Evergreen State College
Mentor: Peter J. Pessiki, Chemistry
Evergreen State College
The synthesis of molecules that are capable of harvesting light energy and converting it into chemical
energy is at the heart of our research. This is what nature does in photosynthesis. Photosynthesis can be
described as a process by which plants convert water and carbon dioxide to molecular oxygen and
carbohydrates. By observing nature we can get a better understanding of this “energy converting factory”
and the wide range of molecular machinery utilized for this process to occur. Some molecules absorb

photons of light delivered by the sun and transfer them elsewhere. In plants, the pigments responsible for
energy transfer are the chlorophyll and carotene molecules. Chlorophyll is a tetrapyrrolic pigment, which
gives the plant its green color. Carotene is a conjugated aliphatic alkene, which appears yellow to orange.
Each of these pigments absorbs a different color of light, allowing for a wider range of photons to be
harvested. Lichens are a symbiotic relationship between an algae and a fungi, which are also capable of
carrying out photosynthesis. Lichens produce a number of secondary metabolites and evidence supports a
variety of biological functions for these compounds. For example, it has been reported that certain lichen
acids have the ability to harvest solar energy outside the realm of the chlorophyll molecule and then
transfer this energy to the chlorophyll. This abstract will report on synthetic molecules that are relevant to
energy transfer in lichens. We have synthesized the compound shown below, which consists of vulpinic
acid, a secondary metabolite of the lichen, covalently attached to a tetrapyrrolic molecule. In addition,
evidence that supports energy transfer from the lichen acid to the porphyrin ring will be presented.
Construction of a Deletion Mutant in Agrobacterium tumefaciens
Alanna Peterson, Senior, Biology
Mary Gates Scholar
Mentor: Derek Wood, Microbiology
Agrobacterium tumefaciens is a plant pathogen that acts by transferring a portion of its DNA to plants.
This DNA contains genes that are expressed in the plant, causing it to develop tumors. One essential step in
this process—how the bacterial DNA passes through the plant cell membrane—is not well understood.
During the recent sequencing of the Agrobacterium genome, several genes were identified whose products
are similar to hemolysins of other bacterial species, such as Serpula hyodysenteriae and Bacillus cereus.
Hemolysins act by disrupting cellular membranes. Thus, it was proposed that one or more of these
hemolysin genes might be involved in the pathogenesis of A. tumefaciens by opening the plant cell
membrane, allowing the plant to more easily take up the foreign DNA. After first confirming that A.
tumefaciens had hemolytic activity, I constructed a mutant containing a deletion of one of the hemolysin
genes, annotated as rzcA. The protein encoded by this gene was also similar to a bacteriocin of Rhizobium
leguminosarum bv. trifolii that may be involved in competition. Instead of using the traditional approach
of searching for a phenotype in a collection of random mutants, I deleted a specific gene and asked if the
phenotype of this mutant strain was altered. I examined the mutant using a variety of assays (virulence,
hemolytic activity, and competition) to determine if I could identify a phenotype associated with this
deletion. My results showed that this gene does not play a significant role in the pathogenesis of
Agrobacterium. I am currently working on constructing a new mutant in Agrobacterium tumefaciens for a
project involving global gene expression.
The Msx Transcriptional Repressors and Fin Fold Development in Zebrafish
Leilani Sharpe, Junior, Biochemistry
Mentor: David Kimelman, Biochemistry
The msx family of transcriptional repressors are downstream of FGF signaling in zebrafish fin regeneration.
Since in situ hybridization has shown that msx B is expressed during the same period as fgf 8 and fgf 24 in
the epidermis and mesenchyme of the developing zebrafish tail, I hypothesized that the Msx proteins may
also play a role in the development of the finfold. Incubation of 22 hour zebrafish embryos in SU5402, a
specific inhibitor of FGF signaling, resulted in complete loss of msx B expression at 48 hours in both the
mesenchyme and epidermis of the tail in 77% of cases, suggesting that msx B expression is downstream of
FGF signaling in finfold development. Dominant-negative Msx proteins will be used to further clarify the
role of Msx transcription factors in zebrafish epidermis development.
Wound-Induced Electrical Signaling in Sunflowers (Helianthus Annuus)
Nicholas Stephens, Senior, Cellular Biology, Botany
Mary Gates Scholar
Mentor: Rainer Stahlberg, Biology
Mentor: Elizabeth Van Volkenburgh, Biology

Sunflower (Helianthus annuus) plants, when subjected to their own leaf extract, propagate an electrical
signal up along the stem. The unknown endogenous compound (or compounds), presumably released from
damaged cells during wounding, causes a systemic depolarization and re-polarization in the intact plant.
We are seeking to understand the properties of this signal in addition to isolating and identifying the
component responsible for it. Furthermore we wish to understand the downstream effects of this
phenomenon and how an internal communication system proves to be beneficial to sunflowers. Our lab is
currently isolating the active component of leaves using size exclusion chromatography, ion exchange and
electrophoresis. Seedlings grown in the greenhouse are moved to controlled lab bench conditions and
attached to surface-potential electrodes for testing. The magnitude of the propagating signal, induced by
exposure to standardized aliquots of leaf extract, as well as stomatal responses, growth effects and
enhanced protein levels will help us to understand the physiology of this phenomenon.

MECHANISMS OF NEUROENDOCRINE CONTROL IN ANIMALS
Session Moderator: Billie Swalla, Zoology
Student Assistant: Carie Frantz, Sophomore, Pre Engineering
Mary Gates Hall Room 241
*Note: Titles and Abstracts in order of presentation.
Nocturnal Calls in a Long-Distance Migrant
Mari Tokuda, Senior, Zoology
Mary Gates Scholar
Mentor: Marilyn Ramenofsky, Zoology
For migratory birds that fly thousands of kilometers between breeding and wintering grounds annually,
communication within the flock may be of vital importance. Nocturnally migrating passerines (songbirds)
tend to fly in loose flocks, unlike the cohesive formations of waterfowl, seabirds, and shorebirds. In dense
flocks, calls must aid coordinated group movements, but in loose flocks the call function is less apparent. It
is likely these calls serve some form of communication during flight. We have identified a nocturnal call
(“pseet”) given by feral white-crowned sparrows (Zonotrichia leucophrys gambelii) (WCS) during fall and
spring migration. This call appears to have a maximum frequency of 10 kHz, exceeding the "pseet" call
given during the day (Max = 9kHZ). The higher frequency of the nocturnal call suggests a specific use
during migratory flight. To understand the bioacoustic and communicative qualities of the "pseet" call, our
studies have explored the vocal communication of white-crowned sparrows (Zonotrichia leucophrys
gambelii) (WCS) held in captivity during fall and spring migration. WCS are opportune models for study as
they display both migratory behavior and physiology in captivity. Nocturnal migratory behavior and vocal
displays are apparent only during fall and spring migratory periods, as evidenced by visual and audio
recordings. During winter months, nocturnal activity is significantly reduced. During the migratory
periods, “pseet” calls are given throughout the night starting approximately 4 hours following sunset to 2
hours before sunrise with a peak of activity at midnight. Currently, we are defining the acoustic signatures
of the nocturnal and diurnal “pseet” calls in an effort to identify how the calls are used, what information is
being relayed, and who the receivers are. This combined approach of investigating vocal communication
and migratory behavior provides a novel view of the sophisticated adaptations of nocturnal migratory birds.
The Search for Magnetic Particles in the Foot of Tritonia diomedea
Lauren Clune, Junior, Biology
Mary Gates Scholar
Mentor: Shaun Cain, Zoology
Several animals have the sensory capability to detect the Earth’s magnetic field, but the actual mechanisms
by which animals sense the Earth’s field have not been identified in any animal. In this study, I
investigated the potential role of magnetite in sensory transduction of the Earth’s magnetic field in the sea
slug, Tritonia diomedea. It has been hypothesized that magnetite, an iron oxide, might form the basis a
magnetoreceptor system if cells containing this mineral were coupled to the animal’s nervous system.
Putative magnetic particles have been isolated from the foot and lateral body wall of Tritonia, but specific
cells that contain magnetite have yet to be identified. Using a histological staining protocol that identifies

iron oxide deposits (Perls’ Prussian Blue), I found putative magnetite particles in the foot tissue. Although
these results support the idea that magnetite exists in Tritonia, Perls’ reaction does not distinguish between
magnetic and non-magnetic iron. Therefore, to test whether these particles in the foot tissue are indeed
magnetic, a new labeling protocol involving magnetite-coupled streptavidin and fluorescently-labeled
biocytin was developed. The results of these studies were inconclusive. However, if the labeling
procedure is optimized, it might a useful method for identifying cells containing magnetic particles and
allow for a direct analysis of the role of these particles in magnetoreception.
The Presence of TPep and Dopamine in Tritonia diomedea Veliger Larvae and their Effects on Larval
Velar Cilia
Marcel Tam, Senior, Neurobiology
Mary Gates Scholar
Hoang Nhan, Senior, Neurobiology
McNair Scholar
Mentor: Shaun Cain, Zoology
Ciliated cells are an important component of locomotion during both adult and larval stages of several
marine gastropods. For example, the adult sea slug, Tritonia diomedea, uses a cilia-covered foot to crawl
whereas the veliger larvae swim in the water column using cilia of the larval velar lobes. The cilia
providing the propulsive force in both adults and larvae are thought to be under direct nervous control. In
adult T. diomedea, two neurotransmitters, TPep and dopamine (DA), have been shown to control ciliary
locomotion; however, it is not known if either TPep or DA regulate ciliary activity in larval T. diomedea.
Here we used immunohistochemistry to investigate whether either TPep or DA is present in T. diomedea
larvae. Our results indicate that TPeptidergic and dopaminergic cells and cell processes are present at the
base of ciliated cells within the velar lobes of T. diomedea larvae immediately after hatching. These
neurons, however, did not innervate the presumptive foot tissue, which bears functional cilia that will serve
as the primary effector cells during adult crawling. This distribution of TPep and DA persists at least until
metamorphic competence. To determine if these neurotransmitters directly control larval locomotion, we
tested whether application of TPep and DA alters the ciliary beat frequency (CBF) of velar cilia. Our
results indicate that neither transmitter (in concentrations from 10-8 to 10-3M) alters the CBF of velar cilia.
Therefore, although TPep and DA were both shown to exist in the nervous system of larval T. diomedea,
neither transmitter appears to participate in the neural circuitry controlling larval or presumptive foot ciliary
activity. In addition, the results suggest that the neural circuitry controlling adult ciliary crawling develops
de novo during metamorphosis from larval to juvenile form.
Neural Control of Flight in a large insect Manduca sexta
Katarzyna Kodziszewska, Senior, Neurobiology
Mary Gates Scholar
Mentor: Thomas Daniel, Zoology
Mentor: Michael Tu, Zoology
Neuronal control of insect flight, like movement control of any creature, involves a complex interplay
between sensory information and motor coordination. The role of the nervous system in regulating this
action as well as the correlations between muscle activity, wing stroke trajectory, and aerodynamic forces
acting on the body are essential for understanding of these processes. My research focuses on the
interactions of different muscles involved in flight control, their patterns of activity and their influence on
wing motions. I use extracellular electrodes in various muscles of a giant hawk moth Manduca sexta to
assess muscle activity during free flight. I also use a high-speed videography to record movements of the
wing. At the same time I acquire extracellular recordings from two distinct types of muscles that, I think,
play different roles during insect flight. One of them (the dorsal lateral muscle) powers the wing stroke,
while the other (the basalar muscle) controls the animal trajectory. The patterns generated by these two
muscles are linked by a phase-shift mechanism. The concepts of movement control obtained from studying
this model organism can be potentially applied to a wide range of organisms and contribute to a better
understanding of motion in general.

Functional Development of the Embryonic Mouse Hindbrain
Juliane Gust, Senior, Linguistics
Hughes Scholar
Mary Gates Scholar
Mentor: Martha Bosma, Zoology
Although mammals have a highly developed cerebral cortex, the brainstem still controls the basic functions
of survival, such as breathing, swallowing and suckling. We are investigating neuronal activity in the early
mouse hindbrain, between embryonic days 9 and 12 (E9-12). At this time, motor neurons are beginning to
contact their peripheral targets, but do not yet mediate systematic muscle contraction. Nevertheless, we
discovered intrinsic rhythmical activity in the hindbrain at E11.5. Similar activity has been found in several
other regions of the immature central nervous, although none at such an early stage. Spontaneous activity is
critical for correct development, because it establishes neuronal connections that will later develop into
motor or association circuits. We used calcium imaging on the living hindbrain to track the activity of
large groups of neurons. From E 9.5 until E11, we observed only sporadic activity in isolated cells or small
groups of cells. Strikingly, at E11.5 the activity abruptly spreads and large sections of the hindbrain are
entrained in synchronous, rhythmic transients. We are currently investigating the cellular mechanisms that
are responsible for this activity. Our results suggest that the hindbrain network is mediated both by direct
electrical coupling via gap junctions, and through the action of the neurotransmitters GABA and glutamate.
The activity up until E11 is not blocked by the sodium channel blocker TTX, and probably mediated by
calcium currents. The rhythmic activity at E11.5 requires voltage-activated sodium currents that are TTXsensitive. The hindbrain may prove to be an important model system, because for the first time we can
study synchronous activity as it develops. With this knowledge, it will be possible to investigate the effects
of genetic mutations on functional development, gaining a better understanding of developmental disorders
such as autism, and speech and feeding disorders.
How the Fly Got its Tan—Characterization of the Genetic Components of Ecdysis Behavior
Gloria Kuo, Senior, Biology
Mary Gates Scholar
Christina Takanishi, UW Graduate 2002, Biology
Mentor: Susan McNabb, Zoology
Ecdysis is the behavior by which an insect sheds its cuticle to complete a molt. Recent discoveries suggest
that a complex regulatory network underlies this behavior. We have focused on the final ecdysis, termed
eclosion, which results in adult emergence from the pupal case, to look for novel ecdysis-related
components. Previous research suggests that mutants with eclosion defects share visible characteristics of
poor cuticle tanning and failed or partial wing inflation. We performed a genetic screen for novel eclosion
mutants using these phenotypes as indicators. Mutants were further sorted into complementation groups
based on a combination of immunological, genetic, and behavioral data. We mapped one group, 3-1, to the
gene that codes for bursicon, a neuropeptide involved in cuticle tanning and hardening. The 522-nucleotide
transcript codes for a pre-protein 173 amino acids in length. Comparative analysis of the predicted protein
product suggests that bursicon contains a cysteine knot structure. Known cysteine knot families, such as
nerve growth factor and mucin proteins, are involved in extracellular signaling in higher organisms. We
are currently amplifying and sequencing the gene in members of group 3-1. Of the strains we have
sequenced, three have point mutations in the coding region resulting in amino acid changes. We found one
strain had no mutations in the coding region; we will sequence the upstream region to determine if this
strain has a regulatory mutation. Work on these mutants may shed light on the properties of buriscon in
insect behavior as well as of other cysteine knot proteins.
Prevalence of Parasites, Especially those with Zoonotic Potential, in Wild Dogs/Dingoes in Suburban
Fringe Areas of Townsville (Queensland, Australia)
Bethany Brown, Junior, Microbiology
Washington State University
Mentor: Katrina Mealey, Vetrinary Clinical Sciences

Washington State University
Necropsies were performed on 27 wild dogs professionally culled in the Townsville district of Australia
between August and September 2002. The purpose of this study was to define the prevalence of parasitic
infections present in the local wild dog population, with special focus on those of zoonotic potential, and to
speculate as to the associated risks to the community’s health. Collection of ectoparasites revealed the
presence of one species of flea, Ctenocephalides felis (present in 35% of wild dogs in this study), and two
genera of ticks, Amblyomma sp. and Haemophysalis sp. (60% and 47% of wild dogs infected, respectively).
Four species of helminth were found in the intestines: Ancylostoma caninum (74% of sample population
infected), Dipylidium caninum (59% of wild dogs infected), Spirometra erinacei (49% of wild dogs
infected), and Echinococcus granulosus (22% of wild dogs infected). Dirofilaria immitis was present in
the heart and pulmonary arteries of 75% of the adult dogs. Plasma from these dogs was also tested for
dirofilariasis by two different methods, an ELISA and a commercially available kit. Results from a
haemagglutination-inhibition test performed on these samples demonstrated antibodies to parvovirus in
27% of the dogs. It was concluded that encroachment of wild dogs into the suburban fringes of Townsville
presents a low risk to public health and the health of adequately cared for domestic dogs.
Sequence Conservation in Surface Proteins of Neospora caninum
Krista Wenberg, Senior, Biochemistry
Washington State University
Wes Leid, Honors College, Chemistry
Washington State University
Neospora caninum is a parasite that infects cattle worldwide causing pregnant cows to abort their fetuses.
For beef and dairy industries losing the future generation of their business can have a large economic
impact. A current area of research is vaccine development against the parasite. Vaccines are composed of
small proteins that the immune system recognizes as an invader without the actual invader being present.
The body can then recognize the real invader quickly and get rid of it before it can invade host cells or
cross the placenta to the fetus. To develop a vaccine, proteins the immune system recognizes must be
determined. Two of these proteins are called NcSAG-1 and NcSRS-2 and are on the surface of the
parasite. It is known that these proteins help the parasite attach and invade host cells and are possible
candidates for a vaccine. N. caninum has many strains that exist all over world and the surface proteins
could vary between strains. In order to develop a vaccine effective against all strains using NcSAG-1 and
NcSRS-2 they would have to have regions that are identical. Sequencing NcSAG-1 and NcSRS-2 surface
proteins and comparing the sequences will identify variable regions or regions that are the same. For this
project, both cell culture and clinical samples were used to obtain parasite DNA for sequencing. It is
important to use both sources to reduce any bias either system might impose if used alone. Currently only
the cell culture sequences have been analyzed. This data suggests that both proteins are nearly identical for
all ten strains studied. Sequencing clinical sample strains is more difficult, but may confirm the
preliminary analysis of protein conservation.

THE IDENTITY AND PURPOSE OF PLACE
Session Moderator: Dennis Ryan, Urban Design and Planning
Student Assistant: Chris Morino, Sophomore, Pre Major, Arts & Sciences
Mary Gates Hall Room – 231
Backyard Benefits
Heather Anderson, Senior, Urban Ecology, Urban Design and Planning
Ian Bell, Junior, Wildlife Science
Justin Hellier, Junior, Geography
Mentor: Craig ZumBrunnen, Program on the Environment
Mentor: Robert Reineke, Urban Ecology

As urban development affects more land area, there is a growing need for research on the ecological
contribution of urban residential yards and their ability to play a part in keeping people within the city as
opposed to moving to more suburban or rural areas in the Puget Sound. Our research will draw from yards
registered with the Washington State Department of Fish and Wildlife’s Backyard Wildlife Sanctuary
Program (BWS) within Seattle city limits. Fifty BWS yards will be paired according to size and location
with fifty traditionally landscaped yards. The two central issues we plan to investigate are ecological
services and social services of yards. The main ecological question we will explore is: Does an aggregate
area of BWS display higher vegetative/plant diversity than an equivalent aggregate area of traditional
yards? This will be accomplished by identifying and counting plant species, habitat structures, supplements
and human-related activity in each yard. Aggregating the species lists and the area of each type of yard will
determine if there is a difference in ecological services. Water usage data will be used to sample an
economic variable of ecological service. Social service information will be driven by the question: Are
owners of BWS more satisfied with urban life than owners of traditional yards? With the use of a survey,
we will obtain from the homeowner information on their demographics, yard maintenance regimes, and
overall satisfaction with their location. The results of this study will serve as a basis for future research on
the value of the BWS program and will have implications for urban planners, urban residents, local
governments and developers.
Building Community Through Gardens
Taylor Black, Senior, Environmental Science
Mary Gates Scholar
Mentor: Rodney Pond, Center for Urban Horticulture
The Sustainable Resource Sciences are concerned with the practices that will enable our society to live in
accord with environmental energy and nutrient cycles. In addition to understanding the technological and
scientific basis of sustainability, the social and economic dimensions of these issues deserve equal
attention. How can people create successful programs that will institutionalize sustainable practices on
larger scales? This task requires excellent communication and organizational skills to catalyze communityscale action. My leadership project, begun in summer 2002, has been to organize Bremerton citizens in the
creation of a community-based community garden system. The Bremerton Urban Garden Society (BUGS)
is about to inaugurate its first major community project with the construction of a garden at the city’s food
bank. Our mission is to build a greener Bremerton by connecting people with their food and one another
through urban organic community gardening. Our goals are broadly focused about promoting a safe, secure
food supply, educating the public about the importance of healthy food and a healthy environment and
building a diverse and self-sufficient community with ample greenspace. The key to succeeding with these
goals is in working from within the Bremerton community to build on its unique skills and assets. My talk
will present these opportunities and challenges within the context of a community gardening project.
Thermoluminescence Dating in Mississippi: An Archaeological Approach to Dating the Past
Christina Jean Fusch, Junior, Anthropology, Near Eastern Studies
Mentor: James Feathers, Anthropology
In our undergraduate research project, our goal is to take an archaeological perspective to dating specific
pottery collected from different sites near the Clay County, Mississippi. These samples have been
transported to the University of Washington for dating by scholars Janet Rafferty and Evan Peacock from
Mississippi State University. These researchers hope to test hypotheses about the occupation and the
abandonment of several sites in the uplands and lowlands during the few hundred years before European
contact in this region. In our research, we are using Thermoluminescence (TL) dating techniques to date the
collected pottery sherds. By using TL dating, we can form an estimate of their age by heating small pieces
of the sherds and measuring their luminescence. Our progress thus far is the communication with scholars
Rafferty and Peacock regarding this debate and permission to date some of the pottery that they have
collected. Currently, the samples are being transported to the University of Washington
Thermoluminescence Lab and undergoing initial tests. Although, the stage that these samples are in does
not produce any final results, some findings should be reached in a matter of months. It is important to
note that TL dating is a process that requires much time and testing to achieve accuracy.

University Identity Project
Elizabeth Faulkner, Junior, Community and Environmental Planning
Chelsea Galano, Junior, Community and Environmental Planning
Katrina Hedlund, Junior, Community and Environmental Planning
Kathlyn Kocher, Junior, Community and Environmental Planning
Mary Gates Scholar
Joanna Valencia, Junior, Community and Environmental Planning
Lisa Cooper, Junior, Community and Environmental Planning
Crystal Johnson, Junior, Community and Environmental Planning
Mentor: Chris Campbell, Urban Design and Planning, Community and Environmental Planning
The University of Washington has long been a bystander in the University District. In efforts to help the
University District to revitalize in its time of need, our presentation will focus on two specific elements that
will help to ensure and create a cohesive community identity for the District. The community theme for the
“Ave” remodel is “lifelong learning,” and we hope, as students at the University of Washington, to expand
on this theme by introducing our ideas that focus on the built environment to the community in abundance
of the University District. The first element to be presented is our historic brochure. This will represent the
creation and distribution of an informational brochure that highlights the historic research and preservation
of buildings in the U-District that was done by the City of Seattle. Through this process we have learned
about the unfortunate reality of hard work, such as the extensive research done in the Historic Survey
Report of University District, not being accurately distributed or represented in the community, due to the
inaccessibility of the format to which it was originally written. The condensed, visual version that we offer
has helped to highlight the most important historic points in the University District. The second element of
our presentation will focus on the research and work done on façade improvement grant. Presently, we are
working with architecture and urban planning students to design the new façade for a building on the
“Ave.” In plans of applying and utilizing the Greater University Chamber of Commerce (STAT) Façade
Improvement Matching Grant Fund, we have learned about the process and procedures involved in
community work, the liability issues of design, grant writing and furthermore, the necessity of a cohesive
community identity to achieve such goals. In the presentation of our research, our group hopes to lead by
example in the area of student-led community work and also to illustrate the importance of the built
environment on community identity. We aspire to create a sense of community identity by displaying how
students can utilize their academic and leadership skills to benefit their neighborhoods.
UrbanSim: A Large-Scale City Simulation
Zach Musgrave, Senior, Computer Science
Mary Gates Scholar
Alan Borning, Computer Science
UrbanSim is computer simulation that takes as input census data and other demographic information about
a city or region and produces as output a mathematical snapshot of what the region will look like a userspecified distance in the future. These predictions are useful to urban planners and policy makers. The
simulation consists of a series of models, which may be run independently of each other, which manipulate
the data to predict the city’s future. The models work by computing the probability that an agent (eg: a
household) will make a certain choice (eg: move across town or stay put), then randomly selecting one of
these outcomes from the probability distribution. This is done millions of times each simulated year, and
then the results of all the changes are outputted at the end of the simulation. As an example, my largest
personal contribution to the project is the Developer Model, which predicts where and how much
developers will choose to build in a given year. In this case, the agent is a GridCell, which represents a unit
of space in a city, such as a city block. Each GridCell has a development type, such as residential,
governmental, commercial, or vacant. For each cell, the developer model computes the utility of the cell
building within its development type, making the transition to another one, or building nothing that year;
each cell “chooses” to make a development type transition, build within its existing development type, or
not build at all. The user defines, as input to the simulation, the characteristics of these build-events
(governmental sq. ft., commercial sq. ft., residential units, etc.) for each transition, and the model chooses

between them to simulate real-life development processes. For more information about UrbanSim, visit
www.urbansim.org.
Holy Men and Imperial Politics in the Early Byzantine Empire
Wade Neal, Senior, History
Mary Gates Scholar
Mentor: Joel Walker, History
Religion played an important role in early Byzantine society. As the culture developed, the holy man
became an important figure outside the official church structure. What role did these figures play in the
politics of the Byzantine Empire? The Tahirler project, directed by Dr. Joel Walker, focuses on the role
these holy men played in both rural and urban contexts. The project’s main subject is Theodore of Sykeon,
one of the most colorful characters of this era and a famous historical figure of Galatia, an area now located
in modern central Turkey. The Tahirler project conducts regular archaeological visits to Turkey in order to
collect artifacts that may tell us more about Theodore’s surroundings. My contribution to the project
involved organization and archiving of the project’s images and the application of scanning and computing
equipment to the process of collecting historical data. I worked closely with Doctor Walker in updating
information on the project’s website, which supplies raw archaeological data to the historical community
via the Web. My writing project compared two early Byzantine saints and their role in regional and
imperial politics. Daniel the Stylite, another famous figure from the era, had close connections with the
Imperial government and his biographer used his life to comment on political and religious conflicts of the
time. Theodore’s biographer similarly used the holy man’s contacts with Imperial figures to criticize
political trends of the time. My academic contribution to the Tahirler project helped define the political
impact of both Byzantine holy men and their biographers.
Does it Matter if Nature’s Real? – Psychological Effects of Experiencing an Aquarium and Digitized
Aquarium
Brandon Rich, Senior, Psychology
Mentor: Peter Kahn, Psychology
Research has shown that direct experiences with nature have beneficial effects on people's physical,
cognitive and emotional well-being. It is also the case that in recent years technological representations of
nature - as occur, for example, through nature videos - have become increasingly pervasive in human lives.
However, little is known about whether the benefits of viewing natural scenes can be similarly accrued by
means of viewing their digitized visual counterpart. To investigate this question, 30 undergraduate subjects
where exposed to three conditions: (1) a small aquarium containing colorful fish, (2) a digital video of the
same aquarium (what we call the "augmented aquarium"), and (3) a blank wall. In these three conditions
(which were counterbalanced), subjects where exposed to a mildly stressful situation, and then asked to
stare at the main stimulus in each condition. Physiological data (interbeat interval and skin conductance),
affective data (a self-reported mood survey), and socio-cognitive data (based on a short interview) were
collected. It is hypothesized that exposure to the real aquarium will result in the greatest recovery from
stress, followed by the augmented aquarium, and lastly the blank wall. Data analysis will be completed by
May 2003, at which time I will present the findings. If the hypothesis is supported, then this study will
speak to the importance of real nature in human lives, and to ways in which technological augmentations of
nature may (albeit to a lesser degree) foster human well-being.
Physiological Effects of Viewing a Plasma Display “Window”
Anna Stolyar, Informatics, Senior
Mary Gates Scholar
Ann Hendrickson, Informatics, Senior
Mentor: Peter Kahn, Psychology
Mentor: Batya Friedman, Information School
Mentor: Sybil Carrère, Family and Child Nursing
Mentor: Jennifer Hagman, Information School

Studies have shown that even minimal connection with nature – such as looking at a natural landscape –
can reduce immediate and long-term stress, reduce sickness of prisoners, and calm patients before and
during surgery. In recent years computer augmentations of the natural world have begun to be inserted into
human/nature interactions, or have the potential to be inserted. Thus the question arises: Can technology
provide a substitute for a direct view of nature? In this laboratory experiment we compare the benefits of
working in an office in Mary Gates Hall that has a view of a beautiful nature scene (Drumheller fountain)
vs. an identical view (in real time) shown on a large video plasma display that covers the window in the
same office. In this latter condition we employed a High Definition TV (HDTV) camera on the top of
Mary Gates Hall to capture the real-time view. The control condition involved a blank covering over the
window. Our psychological measures entailed (a) physiological data (interbeat interval, respiratory sinus
arrhythmia, and skin conductance), behavioral data (performance on cognitive and creativity tasks), video
and audio data (of each subject as he or she is engaged in this experiment), and social-cognitive data (based
on an interview with each subject at the conclusion of the experimental condition wherein we garner each
subject's perspective on the experience). Our hypothesis is that physiological recovery from mildly
stressful interactions will be most enhanced with the real view condition, and somewhat enhanced by the
plasma screen condition, as compared to the blank wall condition. In this presentation, we will discuss the
physiological results of our study. Our research fits within the broader agenda of how to understand the
uses and potential benefits of “natural information” displayed in the home, workplace, and through email
and cell phones.

THE MOLECULAR BASIS OF DISEASE
Session Moderator: Dmitry Shayakhmetov, Medical Genetics
Student Assistant: Pamela Tang, Junior, International Studies, Communication
Mary Gates Hall Room 228
Indexed Genomic Profiling of Prokaryotes
Russell Benefield, Junior, Biochemistry
Mary Gates Scholar
Mentor: Norman Dovichi, Chemistry
Indexed genomic profiling promises to distinguish between similar bacterial species and closely related
bacterial strains. This capability is vital in clinical microbiology. Current approaches offer advantages
over traditional methods for strain typing; however, these techniques do not yet provide the costeffectiveness, or specificity required by clinical laboratories or epidemiologists. DNA indexing is an
approach for targeting, amplifying, and isolating specific DNA fragments from complex genomic digests.
Analysis of bacterial chromosomes by DNA indexing will provide an information-dense molecular
fingerprint generated by objective sampling of microbial genetic structure. The specificity, widespread
applicability, and potential for high-throughput application of indexed genomic profiling (IGP) will make
this technique an attractive method for microbial typing in clinical or research laboratory environments.
The Role of the Penton RGD Motif in Internalization and Endosome Escape of Capsid-modified
Adenovirus Vectors
Andrea Eberly, Senior, Biology
Mary Gates Scholar
Mentor: Dimitry Shayakhmetov, Medicine
Mentor: Andre Lieber, Medicine
The identification of factors and molecular mechanisms responsible for the efficient infection of cells with
adenovirus is an important goal in the gene therapy field, since it allows for both the development of novel
vectors with improved infectivity toward the target diseased cells and, at the same time, may help to restrict
their infectivity for desired cells and tissues. Most currently used adenovirus vectors are based on human
adenovirus serotype 5 (Ad5). Although recent data suggest that the penton base-integrin interactions may be
important for both Ad5 internalization and endosome escape, the role of these interactions for Ads belonging
to subgroup B (i.e. Ad 35), which bind to different receptors and are trafficked differently, is largely
unknown. The goal of this project was to analyze the role of the penton RGD motifs in the initial steps of Ad5

and capsid-modified Ad5/35L infection. Ad5/35L is an Ad5-based vector in which the Ad5 fiber knob domain
is replaced with that of Ad35. Based on vectors possessing intact penton proteins, we constructed Ad5 RGD
and Ad5/35L RGD variants. This RGD motif deletion did not significantly affect the levels of the initial Ad
attachment to cells. The analysis of Ad5 RGD and Ad5/35L RGD infectivity on different cell lines
demonstrated that they transduced cells as efficiently as WT RGD motif containing varients, however, the rate
of internalization was significantly lower for RGD vectors. By analyzing Ad5 RGD and Ad5/35L RGD
infectivity using plaque forming assays, we found that the infectivity of RGD-motif deleted vectors was ~10
times lower. Moreover, both the rates of internalization and endosome escape were significantly decreased
for these vectors. In conclusion, our data demonstrate that for both Ad5 and Ad5/35L capsid-modified vectors,
the RGD motif - cellular integrin interactions play an essential role for virus internalization, escape from the
endosomal environment, and for high infection efficiency.
Interfering with Vaccinia Replication Through Mutations in the E3L Gene
Victoria M. Harper, Senior, Biochemistry
Mary Gates Scholar
Mentor: A.P. Geballe, Fred Hutchinson Cancer Research Center
The Vaccinia virus is an orthopoxvirus closely related to Variola, or smallpox. Immunization with
Vaccinia protects against smallpox. Furthermore, genetic homology between the two viruses makes
Vaccinia a useful model of Variola infections. Our lab is interested in the E3L gene of Vaccinia, a close
homolog of which is also present in Variola. A Vaccinia virus mutant lacking the E3L gene exhibits a
significant growth defect in cell culture and reduced virulence in animals, the result of the virus’s inability
to overcome the host cell defenses. This gene contains motifs both for binding dsRNA and for
dimerization and we are currently testing the hypothesis that missense mutants that are able to dimerize
but defective for dsRNA binding will act as dominant-negative inhibitors of Vaccinia replication. We
hypothesize that the mutant E3L would bind wild type E3L and prevent it from binding dsRNA. We have
developed an assay for E3L function in which cells non-permissive for mutant virus are transfected with
constructs containing the mutant E3L and then infected with a mutant Vaccinia virus (VV∆E3L) that
contains the β-galactosidase gene inserted in place of E3L. We have shown previously that measuring the
activity of the β-galactosidase gene, which is under a late promoter, indicates the level of viral replication
within the cells. Preliminary data show that transfection with wild type E3L complements VV∆E3L and
restores replication to levels comparable to wild type Vaccinia. Creation of mutants, based on work done
by other labs indicating critical amino acid residues for dsRNA binding activity, is underway. This work
would have important implications in further understanding the pathogenesis of related Orthopoxviruses.
Further, a dominant-negative mutant might have applications in the design and development of new
antivirals for treating complications of Vaccinia immunization and Variola infection.
DNA Sequence Diversity in the Great Apes
Bryan Howie, Senior, Bioengineering
Mary Gates Scholar
Mentor: Christopher Carlson, Genome Sciences
Mentor: Deborah A. Nickerson, Genome Sciences
In modeling genetic drift in a population, an important parameter is the number of breeding individuals per
generation, generally referred to as the effective size of a population. The effective size is sensitive to
breeding habits, population subdivision, and fluctuations in population size, and is generally smaller than
the census size of a population. Current estimates of the effective population size for the human species
range from 10,000 to 20,000 individuals. These numbers are surprisingly low, and they have been used as
evidence for a historical bottleneck in the human population despite being inconsistent with some theories
of recent human evolution. My research seeks to shed light on this finding by using DNA samples from
our closest evolutionary relatives (the great apes) to estimate the effective population sizes of these species.
If other large primates have small effective population sizes then human demographic history may not be
unique, implying that we need to re-evaluate current models of early human demographics. This is
important, because more accurate demographic models can increase our understanding of the ways in
which DNA sequence variations in humans contribute to susceptibility to common pathologies such as

cancer, asthma, cardiovascular disease, and autoimmune diseases. In this project, we have analyzed
sequence variants in 50 genes spanning ~500 kb of DNA from each of the following samples: one gorilla,
one bonobo, two chimpanzees, and two orangutans. These data have been used to calculate nucleotide
diversity - a measure of genetic variation that is directly related to effective population size - for each
individual. Several computational tools have been designed to expedite this process, allowing direct
comparisons of genetic variability between different samples. These tools will be useful for similar studies
in many other organisms.
The Role of vGPCR3 and vIL-6 in the Up-Regulation of VEGF in Kaposi’s Sarcoma
Michael Santoni, Senior, Biology
Mary Gates Scholar
Mentor: Michael Lagunoff, Microbiology
Kaposi’s Sarcoma Herpes Virus (KSHV), Human Herpes Virus 8, causes the formation of highly
vascularized purple tumors. Kaposi’s Sarcoma (KS) is a telltale sign of AIDS and occurs in those who are
immuno-depressed. It has become the most common tumor in some African countries and if not treated
will lead to death. Tumors require nutrients from the blood to grow and normally as their size increases
only the outer cells are in contact with blood vessels and the inner cells die. However, in Kaposi’s
Sarcoma, the virus, at a very early stage, induces angiogenesis and blood vessels are formed in the interior
of the tumor allowing these cells to receive nutrients and replicate. Angiogenesis is caused by the upregulation of certain genes which leads to the production of vascular endothelial growth factors, VEGF.
These growth factors initiate the development of blood vessels, but they are not very strong and easily
break resulting in the appearance of the purple tumors. One of the major questions concerning Kaposi’s
Sarcoma (KS) is what genes in the KSHV genome are responsible for causing the KS tumors to become so
highly vascularized? This research project focuses on two potential genes in the KSHV genome, vGPCR3
and vIL-6, and analyzes their role in angiogenesis. Presently, I have cloned my genes of interest into a
specific vector from which I will make retrovirus containing vGPCR3 and vIL-6. I will then make cell
lines by infecting human endothelial cells and TIME cells with the retrovirus. Next, I will use reverse
transcription PCR to see if expression of vGPCR3 or vIL-6 causes an up-regulation of VEGF or its
receptors. If there is an increase in transcription of angiogenic genes then there will now be evidence that
vIL-6 and vGPCR3 play a role in the induction of angiogenesis.
Physical Analysis of the Drosophila Paternal Effect Gene ms(3)sneaky and its Mutant Alleles
Margaret Trost, Senior, Biology
Hughes Scholar
Mentor: Barbara Wakimoto, Zoology
Recessive mutations of the ms(3)sneaky gene (snky) in fruit flies (Droshophila melanogaster) cause male
sterility, though spermatogenesis proceeds normally and female fertility is unaffected. The snky defect
causes developmental arrest immediately after sperm enters the egg; the sperm nucleus remains condensed,
pronucleus formation is not initiated, and the sperm plasma membrane stays intact. In order to understand
the functional role of the SNKY protein in fertilization, we analyzed the structure of the snky gene. First,
we performed a germ-line transformation to define snky’s physical limits. A plasmid containing a 4.8kb
insert consisting of the snky coding region and flanking sequence was injected into mutant (snky1) embryos.
Restoration of the wild-type (fertile) phenotype proves all enhancers required for snky transcription are
present within the 4.8kb region. Secondly, we mapped lesions responsible for the loss of function
mutations in two snky mutant alleles. Discovery of a cysteine to serine mutation in the 133-052 allele
suggests tertiary structure at this point is vital to normal protein function. We hypothesize this region is
part of an extracellular loop, and SNKY to be a multiple pass protein, likely in the acrosomal membrane.
Currently, we are attempting to alter the snky gene via PCR mutagenesis to add sequence coding for the cmyc epitope within the snky ORF. If the altered snky coding sequence is translated and the SNKY-c-myc
fusion protein correctly translocated to the acrosomal membrane, antibody binding to the c-myc tag should
allow SNKY visualization. We intend to use a series of c-myc tagged proteins to determine SNKY
topology. We will continue experimentation to determine SNKY location, membrane orientation, and
function in this early phase of development.

Recombinant PON1: Its Role In OP Toxicity And Protection Against Nerve Agents
Nathan Yee, Senior, Biochemistry
Mentor: Clem Furlong, Medical Genetics
Because of the use of organophosphorous (OP) compounds as insecticides and as nerve agents (e.g. sarin,
soman) in chemical warfare, many studies have been aimed at the effect of OPs on human health;
specifically, on the enzymes that metabolically neutralize these compounds. Paraoxonase (PON1) is one
such enzyme. PON1, a high density lipoprotein-bound enzyme, has been characterized for its association
with many diseases including atherosclerosis, Gulf War Syndrome, and Parkinson’s disease; yet the most
extensively studied aspect of PON1 has been its role in the hydrolysis, and thus detoxication of oxidized
OPs. The widespread use of OP insecticides coupled with the threat of bioterrorism involving one of these
agents has created a major public health issue, one that PON1 may provide a first defense against. Two
coding region polymorphisms, one at amino acid position 55 and the other at position 192, have been
previously identified in PON1, however, only the latter isoforms, 192 arginine (PON1192Arg) and 192
glutamine (PON1192Gln), affect the catalytic efficiency of the enzyme. The goal of this study was to
mutagenize this region and analyze the efficacy of the resulting forms of PON1. By doing so, an isoform
that provided better protection against OPs could be found. Since normal human PON1 does not detoxify
nerve agents well, such a discovery could lead to the synthesis of an improved PON1 capable of protecting
humans from these compounds. Site-specific mutagenesis and molecular cloning techniques were utilized
to create a recombinant version of PON1 with a lysine residue at position 192 (PON1192Lys). This enzyme
was tested in vitro using three scientifically accepted asays for PON1 activity: hydrolysis of phenylacetate
and the OPs chlorpyrifos oxon and paraoxon. Very early data suggests PON1192Lys may detoxify
chlorpyrifos oxon faster than PON1192Gln, however further studies must be done to validate this claim.

THE WAY THINGS WORK IN THE PHYSICAL WORLD
Session Moderator: James Morrow, Mathematics
Student Assistant: Rochelle Tan, Senior, Biology
Mary Gates Hall Room 284
Dynamics of Perturbations in a Modeled Boundary Layer
Jessica Benthuysen, Senior, Applied Mathematics
Mentor: William Criminale, Applied Mathematics
When a fluid passes over a surface, a thin layer is formed, which is characterized by its steep velocity
gradient. This combination is known as a boundary layer, and in certain physical situations, it can be
subject to an adverse pressure gradient. This study seeks to examine the fate of specific perturbations into
such a flow as well the effects of the consequential system. The flow was taken in a three dimensional basis
and was assumed inviscid, parallel, and incompressible. The pressure gradient’s effects were investigated
by comparing three mean, continuous velocity profiles. Then, these profiles were modeled as piecewise
linear with variations in the velocities occurring in specific regions. For this examination, both analytic and
numerical techniques were utilized.
How to Set Up an Outdoor Cosmic Ray Detector
Paul P. Edmon, Junior, Physics
Mentor: Jeffrey Wilkes, Physics
Cosmic rays are high-energy atomic nuclei that come from outer space. The Washington Area Large-scale
Time coincidence Array (WALTA) intends to collect data on the highest energy cosmic rays, which can
carry the energy of a fastball in a single proton. Knowing where these particles are coming from and how
they interact will tell the scientific community more about how the universe works and how current models
in particle physics and cosmology are doing at describing the universe. To gather data on these highenergy cosmic rays, particle detectors are being placed in Seattle area high schools in order to look for
particle “showers” associated with a high-energy cosmic ray hitting the upper atmosphere. The first step is

to get a prototype particle detector array operational at the University of Washington. The components that
are used in the setup need to be checked against weather and light leaks to lower the chance of malfunction.
Also data streaming and power problems had to be solved to set up the site. The University of Washington
WALTA site was put together in December of 2002 and has been running ever since. Currently under
development is a new, low-cost electronics board for data acquisition. This is a collaborative effort with
Quarknet, FermiLab, and the University of Nebraska. The UW WALTA site is helping to calibrate this new
data acquisition board, is serving as a model for the schools to follow, and will contribute to the data pool
from all the detector sites once they are running.
Internal Solitary Waves in Port Susan, Puget Sound
Jeffrey Harris, Senior, Oceanography
Mary Gates Scholar
Mentor: Seelye Martin, Oceanography
Internal solitary waves have been visually observed in Port Susan on numerous occasions, but no direct
measurements have been made. On 29 April 1999, these were photographed between 11:13 and 11:18 am
local time. To follow up these measurements, approximately the same conditions are sought: calm weather
in the spring, around low tide. The waves were observed traveling to the south, suggesting their cause to be
interactions of the halocline with the Stillaguamish river delta. Because these internal waves may only be
generated twice a day, observations are greatly helped by visual observations. Within the troughs of
internal waves, surface convergence brings together capillary waves; these stripes of surface roughness
allow us to view the wave's passage. Echo sounder and ADCP measurements provide continuous direct
measurements of the solibore, but in order to understand the waveform, high-resolution data of isopycnal
displacement is needed, requiring CTD yoyo stations. Multiple stations are required to observe evolving
solibore structure. Work will be done using R/V Clifford A. Barnes, which has an onboard ADCP and
echosounder. Under extraordinary circumstances, R/V WeeLander, a Beach Master work boat, may be
called upon to make secondary measurements of solibore generation, particularly if initial observations
pinpoint the timing of solibore formation.
Physical Model Algorithms for Audio Synthesis
Mitchell Johnson, Senior, Physics
Mentor: Vladimir Chaloupka, Physics
Physical models used in audio synthesis have been known to produce the highest-quality sounds in some
cases, but because they are quite computationally intensive, they are rarely used. This project deals with
fast-iterating physical automata, which have most of the benefits of more elaborate physical models, but
which are comparable in computation time to existing audio synthesis techniques. The quality of the
models, their applications in digital signal synthesis and analysis, and programming details will be
discussed, and several applications of the algorithms will be demonstrated.
Timing and Energy: Obtaining Relevant Data from an Extensive Air Shower Array
Mara Lemagie, Physics, Junior
Mentor: Jeffrey Wilkes, Physics
As impressive as our giant accelerators such as the Tevatron are, they are still outdone by a factor of 300
million by cosmic rays, when it comes to the amount of energy that they are capable of imparting to a
single particle. Cosmic rays, are accelerated by exotic means and collide with objects throughout the
universe. Where the most energetic of these particles originate (those with energies above 10^19electron
volts), and how they propagate through space is a topic which can be highly speculative. Their collision
with our atmosphere results in a shower of secondary particles that can be detected at sea level. Studying
these secondary particles can be highly beneficial due to the low abundance of ultra energetic particles; it’s
more cost effective than sending large detectors into the upper atmosphere. But the drawback comes from
only being able to sample a shower that is spread out over many square kilometers. Reconstructing the
direction of arrival and the energy of the initial particle can present some challenges. WALTA (Washington
Area Large-scale Time-coincidence Array) is setting up an array of detectors to measure such particles,

using local high schools as the host sites. There are several ways of going from the data collected at the
schools to a meaningful interpretation, including setting lower bounds, to trying to measure the width and
density of a shower at individual detectors. How these different methods work, and how other, similar
projects have implemented them in the past is something that I have been looking at. Since this summer, we
have developed a data acquisition board that has allowed us to start looking more carefully at the resolution
and specifics of our detector. This has afforded me the chance to look more closely at how WALTA will be
able to approach this problem.
Better Redd than Dead: Applying Cellular Automatic Techniques to Salmon Spawning
Seth Wenchel, Senior, Applied Mathematics and Computational Sciences
Mentor: Jean-Ives Courbois, Statistics
The location of salmon spawning sites, known as redds, is crucial to their management. Using redd location
data collected over a three-year period from the Stillagaumish River, we can represent the locations of the
redds by splitting the river into segments of equal length and encoding it as a binary array where each
element represents a segment of the river. Each array element is a one or a zero depending on whether a
redd was present during a given year. The arrays are then used as the starting grid for a one-dimensional
cellular automata process. We use GNU Octave to handle the arrays and wrote functions to compute further
iterations with some of the 256 basic rules of one-dimensional, binary, cellular automata. After running
thousands of iterations of selected rules, the data is analysed using statistical techniques to check for
significant correlation with following years. If we can predict the locations of redds along rivers, we will be
able to better protect salmon populations and ensure their long term survival.
Investigating the Sloan Digital Sky Survey Cataclysmic Variable Candidate 496-083
Michael Wolfe, Senior, Astronomy
Mary Gates Scholar
S. Skinner, Senior, Astronomy, Physics
Mentor: Paul Szkody, Astronomy
Mentor: O. Fraser, Astronomy
Mentor: L. Homer, Astronomy
Mentor: G. Schmidt, Astronomy, University of Arizona
The Sloan Digital Sky Survey (SDSS) is a deep-sky survey covering one quarter of the entire sky searching
essentially for quasars and galaxies. However, several other types of celestial objects have been observed
within the survey. Cataclysmic variables (CVs) are one of these types of celestial objects. CVs are binary
star systems that are close enough to transfer mass between them. SDSS J1327+6528 is a cataclysmic
variable discovered by the survey. Several observations done with a University of Washington telescope
reveal the passage of one star in front of another with a repetition of approximately three hours. Strong
spectral features are also observed within SDSS J1327+6528. The preceding descriptions of SDSS
J1327+6528 suggest that this object is a CV.

VARIATIONS IN CONTEXTS FOR LEARNING: EXPLORING AND CREATING
OPPORTUNITY
Session Moderator: Brad Portin, Educational Leadership and Policy Studies
Student Assistant: Julianna Rigg, Senior, Political Science
Mary Gates Hall Room 295
Missions, Mechanisms, and Experiences of Empowerment at the Seattle Girls School
Sarah Childers, Senior, Women’s Studies
Mary Gates Scholar
Mentor: Kathleen Noble, Woman’s Studies

Empowerment of girls is a commonly cited benefit of single-sex education. Given current research
suggesting that adolescent girls experience co-educational schools as disempowering, the potential for
single-sex education to empower girls is especially relevant. However, we know relatively little about how
girls experience single-sex education, and we know even less about experiences of empowerment within
single-sex education. In order to access girls’ experiences of empowerment in a single-sex school, I will
conduct a case study of the Seattle Girls’ School. I will focus on the translation of empowerment from the
school’s Mission Statement, to school structures and mechanisms, and finally, to student experiences. My
research questions are as follows. First, what is the particular vision of the “educated woman” embraced by
the Seattle Girls’ School? Second, how are Seattle Girls’ School Students empowered “to be” and “to do”
via formal and informal mechanisms according to this vision? Third, do students experience the Seattle
Girls’ School as empowering? In order to answer these questions I will conduct interviews with Seattle
Girls’ School students, faculty and staff members, and the Head of School. I will also observe during class
and free time at the Seattle Girls’ School. The Seattle Girls School is unique among its peers in numerous
ways. Most importantly, the Seattle Girls School is a secular, private middle school, comprised of an
economically and racially diverse student body, guided by a Mission Statement of student empowerment,
and characterized by an integrative curriculum focusing on math, science and technology. These
differences make the Seattle Girls’ School an ideal place to view a new take on the well-established model
of all girls’ schooling. Knowledge of the ways in which empowerment operates within the Seattle Girls’
School could shape education policy and practice as well as inform the established model of female
education in the contexts of single-sex and co-educational schools.
An Analysis of Short Story Writing
Kelly Erickson, Senior, English, Senior
Washington State University
Mentor: Paula Coomer, English
Washington State University
When dealing with creative writing forms such as the short story, developing writers are often left to
approach the matter from an infinite number of angles with limited formal instruction concerning where to
begin. Moreover, how an author develops one element, such as characters, can affect other parts of a story,
like the plot. While this presents exciting opportunities for creativity, it can involve a discouraging amount
of trial-and-error. In order to construct the strongest story while limiting rewriting and frustration, different
elements can be ordered into a hierarchy that assists writers in crafting first the setting, then characters, and
finally the plot. The writer first designs the story’s setting to capture the reader’s attention. Unfortunately,
problems arise if the setting does not have the detail or research needed to make it seem realistic. Authors
combat this by using first-hand experience or in-depth research to imbue their stories with unique details.
They can then build upon this setting by developing the characters whose decisions will drive the plot. To
this end, writers can include the detail necessary for three-dimensional characters without lecturing the
reader by presenting their characters with a conflict. It is through their reactions to such problems that
characters reveal their personalities and motives. These reactions to conflict form the string of events, or
plot. At this point, problems arise if authors focus on creating plot twists at the expense of character
development. To ensure that the plot does not overshadow the characters, a writer can simplify the plot so
that there is a basic story line with every word driving towards one climatic moment. Eventually these
numerous features blend together to create a powerful impression from which it is difficult to separate out a
single element. Of course, creative writing is still a process which requires experimentation as authors
discover their own personal styles. Yet, this hierarchy can at least provide a writer with a starting point
from which he or she can creatively deviate.
On Becoming a Dance Educator…Art Facilitates a Greater Appreciation for Diversity in Public
Education
Michael Helland, Senior, Dance
Mentor: Peter Kyle, Dance
Mentor: Jennifer Salk, Dance
Mentor: Kelly Knox, MFA Candidate, Pipeline Coordinator

My studies in Community and Environmental Planning and Dance, have brought me to an interesting
crossroads of theory and practice. Reaching a new level of involvement with community organizing in the
arts, I am conducting an in-depth analysis into dance education and community outreach. In the process of
becoming a dance educator I am doing extensive research, both in academia and in the field. This quarter I
am taking Dance 390: Teaching Methods, CEP 461: Ethics and Identity, and Education 401, a Pipeline
seminar surrounding the Pacific Northwest Ballet’s Discover Dance 2003 Consortium project. We are
teaching and creating a dance for performance with third-graders at Eastgate Elementary School. The
project is based upon the Great Migration series, a seminal work by Jacob Lawrence. The theme of African
American migration is integrated into the classroom curriculum. Many of the students are recent
immigrants to America, so they are learning valuable lessons about African American history and its role in
the American past and present. Issues of racism and cultural difference are creatively explored through an
artistic lens. My research methods are diverse and broadly based. Much of my research is informed by my
fieldwork as a teaching assistant for this project. I am keeping a journal of personal reflections to
document and analyze my observations in the field. I interviewed the Director of Outreach and Education
at PNB to discuss the ethical imperatives involved with designing and executing this ambitious project. I
am reading deeply into the field of dance pedagogy and recently wrote a first draft paper to contextualize
the Discover Dance residency project; titled, “The Role of Dance in Public Education – A Case Study in
Community Outreach and Education.” Additionally, I designed my own dance technique class and have
begun to teach in the local community. Midway through my intense exploration of dance education…my
findings lead me to believe that dance can facilitate the acquisition of cultural knowledge and become a
powerful tool for understanding diversity. By connecting curricula with modern art, and bringing
professional artists into public schools, this project is working to instill a new consciousness in American
youth and further human equality.
Making Environmental Policy: Human-centered Analysis on Knowledge Sharing between Cross
Functional Teams
Andy E-Sok Hong, Senior, Informatics
Anthony Bigalbal, Senior, Informatics
Mentor: Harry Bruce, Informatics
Mentor: Mel Oyler, Informatics
When teams from different knowledge backgrounds attempt to work together, transfer of information and
effective collaboration become a challenge. Disciplines have various channels of communication and
approaches to problem solving; each with different orientations and priorities. This research examines the
challenges of knowledge sharing in the context of environmental policy making. The focus for the
investigation is knowledge sharing between environmental scientists and policy makers. The researchers
are collecting data using interviews and observations to identify the channels of information transfer
between these two groups. The research will also examine how environmental scientists and policy makers
acquire information from other individuals in a particular domain and how this shapes the making of
environmental policy. The study will give insight into how environmental scientists and policy makers
behave collaboratively. It will also validate and extend a knowledge-sharing framework proposed by the
researchers.
A Role of Visual Information in Korean Consonants
Jeehun Kim, Senior, Linguistics
Mentor: Soohee Kim, Asian Languages and Literature
14 out of 19 Korean consonant phonemes are distinguishing by laryngeal tenseness, therefore many Korean
language learners are having difficulty recognizing and pronouncing them. Previous research has shown
that visual information has a role in verbal communication. If there is visual information when Korean
syllables are pronounced, it would be very helpful to teach Korean to the foreigners and for foreigners to
learn Korean. This present study examined whether there is a visual information plays a role when Korean
syllables are pronounced. I tested 40 native Korean speakers to identify 5 Korean syllables,
[pa],[pha],[p*a],[sa],[s*a] without any hearing information.
Virtual Reality Surgical Training at the University of Washington

Timothy Kowalewski, Senior, Electrical Engineering
Mary Gates Scholar
Mentor: Robert Sweet, Urology
Mentor: Suzanne Weghorst, Human Interface Technology Lab
Mentor: Blake Hannaford, Electrical Engineering
The Human Interface Technology Laboratory, in conjunction with the Department of Urology, has
developed a virtual reality urological (TURP) simulator for purposes of surgical training. Current surgical
training requires under-skilled trainees to operate on human and animal patients in order to realize training
and assessment. This poses a significant risk to patients and often results in inconsistent training while
leaving assessment and accreditation undesirably subjective. Modern technology, however, has made the
use of virtual reality (VR) amenable to realistic surgical simulation. In response, a prototype version (1.0)
of the UW VR TURP Simulator was developed by integrating operating room instrumentation, sound cues,
a prosthetic physical model, force-feedback, and a synthesized virtual anatomy. This development is
briefly discussed along with findings that characterize the unique importance of this procedure for
simulation by illustrating an apparent training gap. Because value of such a training tool is evident only
through rigorous validation protocols, an analytical study was conducted with more than 110 participants of
varying skill levels. These results positively establish the validity of version 1.0 as a training tool. Their
contribution to the development of version 2.0 is also discussed to illustrate how the simulator can
introduce more robust training methodologies.
Recruiting Rounds: Recruiting Minority Middle School and High School Students into Nursing
Janelle Sagmiller, Senior, Pre-Nursing
McNair Scholar
Mentor: Kristen Swanson, Nursing
Currently, our nation finds itself amidst a nursing shortage. Tomorrow’s 2010 projection by the US Bureau
of Labor Statistics, reports more than one million nurses will be needed to serve our population. Further
complicating this shortage is that ethnic minority groups represent only 14% of the registered nurse
population but comprise over 28% of the nation’s population. Previous studies indicate that a diverse health
care team is important in caring for diverse populations. One suggestion for alleviating the shortage is to
recruit middle school and high school students into the field. This study proposes to focus on the
importance of recruiting minority high school and middle school students into nursing by using an oral
recruiting Power Point Presentation developed by the investigator entitled: Recruiting Rounds. This study
aims to identify the impact of the presentation on minority student’s perceptions of the nursing profession.
Questions asked throughout this study include: Will there be a difference in student’s opinion about nursing
as a potential career choice from pretest to posttest, following the RRPP? If so, do the changes reflect a
more positive or negative opinion of the nursing profession? 450 students from one school district in the
Northwest with greater than 60% minority composition will be conveniently selected for the intervention.
Within each school, students will be conveniently selected by the principal based upon accessibility within
each school’s curriculum. The sample size is based upon the original sample size wherein the Perception of
Nursing Survey opinion questionnaire was used in previous studies. Currently, the proposal is pending
under UW Human Subjects Review, with the hope that research can begin in March and completed in
April. Positive impacts of recruiting minority students into nursing include: an increase in future nursing
school enrollment and an increase of the quality of care for diverse populations.

VISIONS OF CULTURE, IDEOLOGY, HISTORY, AND ART
Session Moderator: Galya Diment, Slavic Languages and Literatures
Student Assistant: Sun Hwang, Junior, Business
Mary Gates Hall Room 389
Immigration and Race in Swedish Cinema Today
Anna K. Anderson, Junior, Swedish
Mentor: Andrew Nestingen, Scandinavian Studies

In the last decade, Sweden has had a large influx of immigrants from the Middle East. The country
suddenly finds itself faced with racial tensions on a scale it has never faced before. Historically, Swedish
cinema has predominantly addressed issues important to the times. How does immigration figure in
Swedish cinema today? I have studied one important film in which issues of immigration figure
prominently: Vingar av Glas. The movie attempts to make a progressive, healing statement about tensions
between the Swedish mainstream and immigrant cultures, and within the immigrant culture itself. It is clear
from the final scene in the movie that it has actually taken a step forward in the genre of interracial love
stories. The director, Reza Bagher, made a decision that is detrimental to his effort to cast a positive light
on interracial relationships in Sweden: he cast a woman of European descent to play a woman of Middle
Eastern descent. The actress, Sara Sommerfeld, has some important things in common with her character,
Nazli: Sara is second-generation Swedish and in a religious minority. However, she is Polish and Jewish,
not Iranian and Muslim. This film had been meant to depict a successful interracial relationship, but the
relationship, if you look at the actors, is not interracial at all. Despite this major flaw in Vingar av Glas,
Bagher's message of acceptance reached over 100,000 Swedes.
Intangible Complexities in Collecting Internet Art
Aimee Friberg, Senior, Interdisciplinary Visual Arts
Mary Gates Scholar
Mentor: Richard Karpen, Music, Digital Arts
At least since the turn of the last century, artists have been producing artwork that defies traditional
commodification. In order to sustain the artist and the drive for the innovative conception, the uncollectable has consistently become {the} collected. In this paper, I will examine some of the specific
qualities that challenge the buying and selling of Internet and Web art. Utilizing Mark Napier’s Internet
artwork, the Waiting Room as an innovative model of marketed artwork, I will postulate that *(through the
mentioned characteristics) Internet art may develop closer ties with the private collector. ‘Internet Art’ is a
blanket term covering many branches of technique, intent, and approach. For the purpose of understanding
something so broad, the paper will assume: that the individuals discussed are artists and the activities
examined in this paper are art. No judgement will be made on the quality of these assumed artworks. I will
define net art as digital work, created for the Internet, which utilizes the interactive, communicativecommunicative characteristics of the Internet, and/or explores the public space of the network** in an
engaging and thoughtful manner. For the purpose of providing a context for this discussion on the
commodification of Internet Art, I will first provide some explanation for the digital framework of such
artwork. I will illustrate appropriate distinctions between Internet and Web art, highlighting the Web as a
component of the Internet, which has stimulated much artistic research especially in its communicativecommunicative expression. In order to establish an awareness of some of the themes employed by artwork
on the Internet, I will emphasize the following areas of artistic Web exploration: Interconnectivity of
Individuals, Collaboration and Group Work, Creation of Distributed Archives, Internationalism and finally
Artist Comment on the Web Context. Mark Napier’s Waiting Room will serve as a model throughout the
progression of the paper, as an innovative example of successfully marketed Internet art.
**Margot Lovejoys’s definition of network is appropriate: “A network is a phenomenon which links
together a wide range of disparate entities. It has no sides, no top, and no bottom. Rather, it is many
connections that increase interaction between its components.” Margot Lovejoy, Postmodern Currents: Art
and Artists in the Age of Electronic Media (Upper Saddle River, New Jersey: Prentice Hall, 1997), 214.
Film In Stalin's Russia: The Effects of Access on Theory and Practice
Clayton Hanson, Senior, Slavic Languages and Literature, Linguistics
Mary Gates Scholar
Mentor: Galya Diment, Slavic Languages and Literature
The beginning of 1928 witnessed the end of the cultural and economic relaxation of the New Economic
Policy. At this time Soviet cinema was nearing the peak of its international status, built upon the critical
success and influence of such films as Battleship Potemkin, October, The End of St. Petersburg, Storm over

Asia and many others from directors such as Eisenstein, Pudovkin, Vertov and Kuleshov. By 1953, and
Stalin's death, Soviet cinema had reached a low ebb, some commentators even going so far as to describe
the era beginning with the defeat of Nazi Germany as the 'film famine.' Behind this widespread collapse
lies the brutality of the Stalinist state apparatus and its attitude towards granting access to the technological
innovations of the day, such as sound equipment and color film stock, and foreign film studios, especially
those of Central and Eastern Europe, such as UFA and its successors in Germany and Barrandov in the
Czech Republic. Aside from the simple technical difficulties in adapting the former two technologies,
understanding the effects of granting or blocking access to these three advantages underlies a significant
portion of the development of Soviet cinema, both theoretically and practically, during the period.
Historical Imagination: Leo Steinberg and Modern Oblivion
Moon Hwang, Senior, International Studies
Mary Gates Scholar
Gates Millennium Scholar
Mentor: Patricia Failing, Art History
In The Sexuality of Christ in Renaissance Art and in Modern Oblivion, art historian Leo Steinberg shares
his new insight about the depictions of the naked Christ in many Renaissance paintings. He points to the
prominent display of Christ’s genitals in Renaissance art and provides a theological explanation for such
practice. Steinberg argues that focusing on the genitals of Christ was a way for Renaissance artists to
emphasize the humane nature of Jesus who was God but also fully man. The contemporary audiences’
failure to “see” the genitals of Christ, or what Steinberg call “modern oblivion” suggests that there are
things right in front of us that we just do not see. The issue of “modern oblivion” shows how the
imagination of history can be blinded by certain cultural upbringing and how that limits our historical
imagination. However, Steinberg’s case demonstrates that one can learn to “see.” His work reveals that in
order to clearly see the paintings, simply recognizing one’s blindness is not enough. Identifying the factors
that sustain an oblivion is equally important. Perhaps the biggest lesson that can be learned from
Steinberg’s case is that seeing requires a certain kind of theoretical framework, or a narrative for
understanding.
Experiments in Value Translation
Peter Mundwiler, Senior, Art
Mentor: Rebecca Cummins, Photography
My sculptural works exist as living events which interact with “everyday” systems I encounter. Just as
many artists translate objects and images into different media to evoke the innate beauty of each particular
medium, I use measurements such as monetary value, distance, and voltage levels to translate one event
into another and another, etc, resulting in a story-like chain of events. The purpose is to highlight some of
the beautifully complex possibilities of mundane value translations. In the piece I plan to present, I sold
items from a bag of garbage I found to strangers I met on the street. I then purchased gas with the money I
made and drove as far south as I could along I-5 until the gas ran out. To document the piece, I gathered a
rich assortment of objects and video from the place I ended up at. I presented these things in the gallery
space along with a 40 foot long hand-drawn map of the stretch of highway I drove. The piece is entitled,
“the value of a bag of garbage as represented by the distance driven on the gas purchased with the value of
the garbage (at 1:190080 scale)”. Using simple value translations, I was extended a bag of garbage into a
living story.At the symposium, I will show images from a small book I produced about this piece. My
slides include images of the junk items that I sold and maps that break down the trip into stretches of road
purchased by each individual item. While the experimental nature of this piece produces a measurable
conclusion (the distance driven), the actual art exists in the physical processes I underwent to create it
(driving, selling junk) and how they embody a theoretical equality between things that cost the same.
The Westernization of Egypt: The Power of Innovation in Hollywood’s The Mummy
(1932, 1999 versions)
Ari Okano, Senior, English
Mary Gates Scholar

Mentor: Scott Noegel, Near Eastern Languages and Literature
In this paper I use Edward Said’s conceptual framework characterized in Orientalism (1978) to analyze
how Hollywood creates a new Egypt via The Mummy (1932, 1999). Said emphasizes the dichotomy
between knowledge and power in defining non-Western countries, and throughout this paper I focus on
how Hollywood’s portrayals of Egyptian magic work to redefine Egypt. I examine these films not as
singular texts but as products of the social phenomenon of Egyptomania. By looking at both films as
cultural texts, I am analyzing the larger societal context in which the films were created. Both versions of
The Mummy reflect colonial stereotypes in the 1920s and 1930s, the timeframe in which the films are set.
As a “rework” of the 1932 film, the 1999 version can be contrasted against its predecessor to reveal
changes in Hollywood’s depictions of Egypt. Through the lens of Egyptian magic, innovations in defining
Egypt can be observed. I have grouped my analysis of Egyptian magic and its use by Hollywood into three
categories: the curse, resurrection, and the biblical plagues and sands of Egypt. I argue that Hollywood
uses its portrayals of Egyptian magic as a “technology” to continue colonial stereotypes and ultimately
claim “ownership” over Egypt through Western imagery.
Whole-Actor Training for the Whole Actor
Nikki Przasnyski, Senior, Drama
Mary Gates Scholar
Mentor: Robyn Hunt, Drama
Acting, like any craft, is a learned skill and as such, must be taught. A well-trained actor can use these tools
of their voice, body, imagination and instincts to produce truth amidst the artifice of a text and in front of
an audience. As long as theatre has existed, directors, teachers and actors have developed ways to get at this
truth. The American Method, derived from the teachings of the late Moscow Art Theatre director Constanin
Stanislavski, has a mainly psychological emphasis, training actors to analyze their characters’ desires and
motivations and connect with them personally. Although the Method has its benefits, American actors
especially, who receive mainly psychologically based training are often disconnected with their body and
thus less effective onstage. This school year, I have conducted research with Professor Robyn Hunt, who
has trained for over 20 years in various physical acting methods, including the Japanese method developed
by director Tadashi Suzuki. Professor Hunt uses this experience to create exercises to train the graduate
acting students in classes several times a week. I have attended and assisted with these classes, observing
the process and the progress of the students in learning to act with their entire body. I have also
collaborated with Professor Hunt on her curriculum, helping to devise new exercises, which I then use to
train the actors I direct in undergraduate plays. The culmination of my research with Professor Hunt will be
an adapted production of Ibsen's Hedda Gabler, created by the cast and I through exercises devised
throughout the year. For the Undergraduate Research Symposium, I plan to do a short oral presentation of
the research described above, paired with a performance demonstration by some of the actors in Hedda.
The Research Symposium staff have been extremely helpful in securing a classroom for a performance
space, and I look forward to sharing my passion for this work with the University at large.

