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9:15am
Opening Remarks
UW1-210 James Anderson, ASUWB President
9:30am – 12:00pm
UW1-210

Oral Session 1

10:00am – 12:00pm
Poster Session
nd
UW1-2 floor Vista
UW1-3rd Floor Vista and Hallway
12:00pm – 1:30pm
Panel Discussion
UW1-361 Ask a Student Researcher
1:00pm – 3:00pm
Oral Session 2
Digital Future Lab Discovery Hall 150
1:00pm – 3:00pm
Poster Session, Demo and Playtesting
Digital Future Lab Discovery Hall 150
1:30pm – 4:00pm
Poster Session
nd
UW1-2 floor Vista
UW1-3rd Floor Vista and Hallway
2:45pm – 4:00pm
UW1-202

Oral Session 3

4:00pm – 5:00pm Reception and Gallery Opening
4:00pm – 4:15pm Remarks & Student Success Center Art Gallery Opening
Congresswoman Suzan DelBene
4:15pm – 4:30pm Presentation of Faculty Mentor Award
Chancellor Wolf Yeigh
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Oral Presentations
Oral Session 1: 9:30am – 12:00pm
UW1-210

Oral Session 2: 1:00pm – 3:00pm
Digital Future Lab - Discovery Hall 150

Oral Session 3: 2:45pm – 4:00pm
UW1-202
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Oral Session 1: UW1-210
9:30am – 12pm
9:30am-9:45am
Gaze and its Relation to Effective Communication in Software Engineering
Collaboration Environments
Author(s): Hasit Mistry, Fida Al-Sughayer, Minaashi Kalyanaraman
Mentor: David Socha
Abstract: Research to establish links between perceived gaze and attention, thoughts or facial
display of emotions has been conducted in the past in controlled environments or laboratories,
but very little is known about the relation between gaze and effective communication. The
dataset at our disposal is unique in nature. This dataset consists of video and audio files of
software developers working in their natural environment. Initial analysis of pairs of these
software developers revealed that at a majority of instances, the pair involved in conversation
did not have mutual gaze. In this research project, we hope to find a relation between gaze
(mutual, non-mutual, no gaze), proximity and its role in effective communication in
collaboration between software developers.

9:45am-10:00am
Say it to my Face: The Different Ways Teams Communicate
Author(s): Anthony Stillman Ashley Thayer, Emily Yan, Jason Chen
Mentor: Deanna Kennedy
Abstract: We review literature regarding communication and information sharing by teams in
different industries. Our insights through research and personal experiences reveal different
types of teams need and use different approaches to information sharing. Specifically,
approaches differ in information accuracy, information completeness and dissemination
method. For example, law enforcement teams require greater information accuracy and
information completeness before sharing information than technology teams where
information is continuously edited and developed towards completeness as it is being shared.
As well, the literature suggests teams use at least three different dissemination methods. First,
teams dealing with critical situations, like the law enforcement teams, were found to use verbal
communication that creates synchronous sharing where information is received
instantaneously. Second, teams working in less critical situations but still working to meet
milestone deadlines co-develop documentation in a wiki approach where information is
asynchronously shared such that workers can read and edit information at different time
periods. Third, teams with rotating members, such as hospital teams provide a context where
both types of dissemination methods are used. Our review will provide propositions for future
research opportunities.
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10:00am-10:15am
The Latina Epidemiological Paradox: Exploring the Relationship between
Ethnicity and Socioeconomic Factors and the Rates of Cesarean Birth in King and
Yakima Counties
Author: Sarah (Sally) Brady
Mentor: Andrea Stone
Abstract: Cesarean rates in the United States have been creeping upward for the past three
decades. These rates are not uniform, however, and a woman’s chance of having a cesarean
birth can depend as much upon who she is and where she gives birth as her particular medical
history. Our research aims to tease apart the variance in cesarean birth rates in King and
Yakima Counties in Washington State. In particular, we will examine the role of race/ethnicity
and socioeconomic factors in determining cesarean birth rates. The “Latina Paradox” is when
women from Latin America with low socioeconomic status have better than expected birth
outcomes as measured by lower rates of preterm labor and low birth weight babies. Data from
the Department of Health indicate that cesarean birth rates in Yakima County, an area
containing a large Latina population, are much lower than the cesarean birth rate in King
County. We hypothesize that Latina ethnicity is associated with the low cesarean birth rates in
Yakima County. To test this theory, we will conduct bivariate analysis of anonymized birth
statistic data obtained by the Washington State Department of Health for all births occurring in
King and Yakima Counties in 2012-2013. We will analyze the data using SPSS software to
determine if there is an association between race/ethnicity and mode of delivery. We will then
conduct logistic regression to determine the role of socioeconomic factors and cesarean
delivery. If we find a statistically significant association between these demographic factors and
cesarean birth, we will conclude than there is a possible connection between Latina ethnicity,
socioeconomic factors and mode of delivery. This information can be added to the growing
examination of the Latina Paradox. Further research will be needed to determine what
characteristics of Latina ethnicity may contribute to better than expected birth outcomes.

10:15am-10:30am
Domestic Animals as Community Members
Author: Bonnie Johnson
Mentor: Camille Walsh
Abstract: Non-human animals both wild and domestic are present in modern society. However
very little research has been done to investigate the roles animals play within human
communities. This research focused specifically on domestic animals and their roles within
communities (species include Canis lupus familiaris, Felis catus, Cavia procellus, Oryctolagus
cuniculus). Qualitative observational research methods were used to gather data from a variety
of research sites where domestic animals interact with humans. Sites of research include pet
owners, non-pet owners animal assisted therapy, 4H animal projects, animal breeders, pet
stores, police canine units, veterinarians, and animal shelters. Preliminary analysis of the data
reveals that animals do fulfill roles as community members. This finding is important for animal
rights issues and the ethical concerns of these animals within many communities. More
research in the field of community psychology should be pursued to understand the human
animal relationship within communities.
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10:30am-10:45am
An Oral History Project Centered on a Single Mother with Three Special Needs
Children from Foster Care
Author: Jessica Christie
Mentor: Linda Watts
Abstract: Perhaps due to the unique demographic, the stories of single mothers who adopt
special needs children from foster care are largely unheard. Very few people know the joys and
successes that these single mothers have experienced, and due to this knowledge gap, the
diagnosis of a special needs foster child can come across as if it were a death sentence. The
status-quo remains, and special needs children are often over looked; it is a false belief that
many people are unable to care for the demands of a special needs child. This research project
challenges that belief, and the many stigmas surrounding adoptions. This challenge is illustrated
through the oral history of one family. This research project goes in-depth to explore the
struggles, challenges, successes, and joys that this family has experienced. Autism, epilepsy,
child-hood schizophrenia, trauma, and paranoia are a few of the struggles discussed. Despite
the odds, each child is overcoming barriers and succeeding. Several interviews are conducted
with the mother, about the evolution of the family. Each interview is not transcribed in its
entirety, due to time/budget, but strategic excerpts of the interview recordings will be selected
for transcription, and included in the final paper.

10:45am-11:00am
Exploring Distribution of Fresh Water Resources in Sao Paulo and Detroit
Author: Alicia McDonnell
Mentor: Benjamin Gardner
Abstract: With a growing number of communities facing insufficient clean water, examining the world’s
limited fresh water resources has become a critical issue. Curiously though, even in regions with
adequate fresh water resources, access to clean water remains a struggle for many. The objective of
my research was to determine how fresh water resources have been allocated in Detroit, Michigan and
Sao Paolo, Brazil, and what are the implications for local communities? These two regions both have an
abundance of fresh water, yet face scrutiny for their inability to distribute these resources equitably. In
Detroit, I explore the municipal water system’s policy of shutting off water service to residents with
delinquent water bills, a practice that caused public outcry and possible United Nations intervention.
Recent revelations that corporations are exempt from such consequences have only exasperated the
opposition. In Sao Paolo, residents face disruptions of water service as the local water system runs at a
mere fraction of normal capacity, a problem exacerbated by 2014 FIFA World Cup and upcoming 2016
Summer Olympic games. I visually highlight these stark contradictions through digital mapping. This
research takes a qualitative methods approach that includes textual, archival, and document analysis
including academic sources, government publications, and media reports. While each region has its
particularities, it is apparent that the fundamental problem is not availability, but rather distribution
and management of fresh water resources. In both cases, I found that lack of funding and poor
management plague the water system, threatening access to clean water for millions of individuals.
Furthermore, issues of access repeatedly fall across racial, ethnic, and socio-economic lines. My research
focuses on these two regions, but the phenomena that I uncovered are by no means isolated events, but
permeate the water distribution system worldwide.
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11:00am-11:15am
Forgetting to Remember, Remembering to Forget: The Effects of Memory
Resistance and Memory Activism as it relates to the Haitian Revolution
Author: Skakeera Vaikunthanathan
Mentor: Julie Shayne
Abstract: Memory is a malleable combination of language, imagery and emotion constructed
from experiences. Within this, resides an ability to repress as well as liberate. In this paper we
will examine how this precarious balancing act of using memory represented itself in the
Haitian revolution. Textual analysis of historic documents, literature and plays were used to
examine the role of memory, language and collective identity as seen during and after the
Haitian revolution. Additionally, testimonies of the Haitian diaspora were examined to allow a
better perspective in daily life, as well as how reflection of the Haitian revolution plays an
integral role in everyday life. Results revealed that the aftermath of the Haitian revolution has
served as a double-edged sword for the Haitian people and the Western world. Identity is
shaped by memory, how identity of a people or historical event is perceived impacts the tone of
the discussion later on. By understanding how we handle memory and the methods used to
preserve them sheds light on the conversation of why we continue to waver between the
acceptance and rejection of memory as a credible source in research. In doing so we are able to
expand and explore new ways of research into social justice, culture and resistance without
limiting ourselves.

11:15am-11:30am
An Intervention in Race and Immigration Studies; Decentering the Ellis Island
Paradigm and the White Gaze in Immigration and Race Studies to Embrace the
Paradigm of Multiple Centralities and Narratives
Author: Nejat Kedir
Mentor: Yolanda Padilla
Abstract: Race is a social construct that continues to inform, shape and frame the socio-political
structures of state, society, and state-society relation. Furthermore, race in a white supremacist
society is constructed according to the needs and limits of whiteness by using the white gaze as
a measuring lens. This utilitarian uses of the white gaze privileges whiteness at the cost of
constructing racial Others. I argue that race and immigration have a symbiotic relationship;
immigration patterns inform notions of race and immigration acts as a phallus that expands and
contracts, our understanding of race. Furthermore, I problematize the current framework of
studying race and immigration; the Ellis Island paradigm of looking at immigration as well as the
white gaze to analyze difference as defined by whiteness. This essentializes, and eliminates
room for nuanced analysis of looking different historical memory of peoples of colors
immigrants as well as their relationship (or lack thereof) to colonialism and racism as in the case
of recent Ethiopian immigrants to the US. I conclude in calling for an alternative of studying
race to deconstruct white supremacy, as well as end the domination of Ellis Island paradigm
study of immigration studies. It is integral that we call for alternatives of multiple narratives to
spotlights the fluidity of race as a marker of identity as well as enable the narrative of multiple
experiences of racism and immigration.
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11:30am-11:45am
Livelihood Identity: How Food is used as Resistance in the Mangrove Ecosystem
of Ecuador
Author: Hillary Sanders
Mentor: Julie Shayne
Abstract: Since the late 1960s, the development of the shrimp-farm industry in Ecuador has
contributed to extensive ecological damage to mangrove areas. Consequently, the livelihood of
mangrove communities reliant on these ecosystems has been negatively impacted. The local
population mobilized a national grassroots movement, using food as a means of articulating
resistance against the shrimp-farm industry as well as the Ecuadorian government, both of
which have contributed to the destruction of coastal mangroves. The ‘livelihood identity’ and
shared concerns of ancestral mangrove people¹ has motivated communities to protect not only
their food source, but their way of life. This paper is focused on analyzing how the expansion of
the shrimp-farm industry has altered resource availability and access in the mangrove
communities of Ecuador and given rise to social movements that utilize food culture as a tool of
resistance.

11:45am-12:00pm
The North Creek Wetlands Geo-Database: Hydrology, Geomorphology and a
Digital Elevation Model
Author(s): Jacob McDermott, Dawn Hatfield, Tahira Nurjaman, Ashley Shattuck,
Janice Jap
Mentor: Santiago Lopez, Rob Turner, Charlotte Rasmussen
Abstract: The North Creek Wetlands located on the University of Washington Bothell – Cascadia
College campus is a complex effort to restore 58 acres of pastureland and the lower part of the
North Creek stream channel to a functioning floodplain ecosystem. Since 1997, restoration
efforts as well as research has been conducted by students, faculty, and members of the
community. With no central location for long-term data storage that can analyze the changes
in the vegetation community growth or hydrological features, UW Bothell faculty and students
began building comprehensive UWB/CC geodatabase to store this data including plant
communities and hydrology features. After we completed the initial plant community layer in
the winter of 2015, we began to collect hydrological and water quality data in an effort to
describe the hydrological profile of the North Creek Wetlands and develop a Digital Elevation
Model for the campus. This work will provide a comprehensive hydrologic layer that tracks past,
present, and future water quality and surface water in the North Creek Wetlands. The
geodatabase will function as a resource for data storage and analysis that can be accessed and
utilized by students, researchers, UWB/CC staff and community members for research and
educational purposes. This data will also be processed into visual images and maps to educate
people on the importance of the Wetlands and the vital ecosystems and biogeochemical cycles
it supports.
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Oral Session 2: Digital Future Lab Discovery Hall 150
1:00pm – 3:00pm
1:00-1:30pm (with extended discussion)
Chrysalis
Author(s): Emmett Scout Josefina Garcia-Turner, Maya Zaidenstadt, Rezina
Habtemariam, Ryland Monson, Shayna Elbling, Shannon Leigh, Keezy Young
Mentor: Ron Krabill, Jason Pace
Abstract: Chrysalis is a visually rich and emotional interactive journey that allows users to
interrogate their notions of gender in a beautiful and thoughtful way. It is an exploration into
portraying gender through interactive media, offering players the opportunity to experience
how gender plays into—and complicates—everyday circumstances. Its goal is to use narrative
engagement to teach empathy, broaden understanding, and encourage conversation around
issues of gender. The story of Chrysalis evolves over a month, as the protagonist seeks
employment, engages with an activist community, develops their identity, and ultimately
returns to their small-town childhood home to visit their family. The main character gains
shape, form, and identity through their interactions, choices, and dialogues with other
characters and the world. As players are tasked with developing the gender identity of the
protagonist, they are encouraged to examine which of their choices feel natural or correct—
and why. Chrysalis is an intersectional work, acknowledging that gender identity and expression
are nuanced by race, sexual/romantic orientation, class, age, disability, religion, national origin,
and other lived realities. For this reason, further development of Chrysalis will include extensive
collaboration with people of diverse backgrounds, whose input will shape its many characters
and conversations. This project was started through the combined efforts of undergraduate
work at the Digital Future Lab and graduate students from the Masters in Cultural Studies
program, with concept art by local artist Keezy Young. It is currently in development at the
Digital Future Lab.

2:15pm-2:45pm (with extended discussion)
Movement and Sound: A Path to Increasing Immersion in Digital Environment
Author(s): Kaylin Norman-Slack
Mentor: Aina Braxton
Abstract: With the rise in augmented reality devices and 3D projection software, User Interface
(U.I.) Designers and User Experience (U.X.) Designers are now tasked with bringing the physical
body back into digital interaction in ways that users find enjoyable and immersive. Microsoft’s
Kinect has struggled with profitability due to the required effort used for gameplay. These
movements keep the player from being truly immersed. As U.I. and U.X. designers who are also
performance artists that have studied dance, music, and audio engineering, we will be using
knowledge and content from these disciplines and applying it to U.I. and U.X. research. We will
make the moving body the center of our user interface, and extract embodied knowledge from
dancers that will be used to stage a performance on campus. This performance will be used as a
concept for a new interactive experience. Everything from displaying the motion of the waves
to signaling warriors to attack; movement has been used either in replacement for sound or as
a visual metaphor that accompanies sound. Building on the premise that dance is a visual
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metaphor for sound which maps the physical and emotional space audio takes up, we ask do
certain sounds have universal metaphors attached to them? We will test this hypothesis by
observing dancer’s reactions to pre-sorted groupings of sounds. We will be using sounds that
were created as audio cues in a digital game environment. Within the context of the game
these sounds convey a game won, loss, points gained or loss, specials activated, and add
texture and context to the game visuals. This research will provide us the opportunity to test
the relevance of our content within an environment where the body is moving. We will review
video footage of our tests, looking for patterns in movement and conducting post session
interviews with each subject.

Oral Session 3: UW1 - 202
2:45pm – 4:00pm
2:45pm-3:00pm
Motivated Feeding
Author(s): Forrest Barker
Mentor: SL Padilla, R. Palmiter
Abstract: Long-term food restriction is known to increase the rewarding properties of drugs of
abuse. Drug induced dopamine (DA) release in the nucleus accumbens (NAC) is augmented in
rats that have been food restricted to 80% of their original body weight. Food restriction
sensitizes DA neurons in the locomotion-associated substantia nigra (SN) to drugs of abuse. In
calorically deprived animals, AgRP neurons respond to peripheral energy signals – unlike
dopaminergic VTA neurons, suggesting that these may be the neural population responsible for
the augmented dopamine release in the NAC. AgRP neural activation drives food intake and
behaviors conducive to food acquisition. I hypothesize that activation of AgRP neurons
mediates a sensitization of DA neurons in the motivation associated ventral tegmental area
(VTA) and the VTA sensitization is the result of neural plasticity, To determine if long-term food
restriction activates AgRP neurons, I will food restrict wild type mice to 80% of their original
body weight and use either immunohistochemistry to look for c-fos in AgRP neurons. After
establishing that long-term food restriction activates AgRP neurons, the role of AgRP neurons in
cocaine induced locomotor activity will be compared in four groups of mice: Agrp activated,
wild type injected with cocaine, food restricted mice injected with cocaine, and Agrp activated
injected with cocaine. Neural plasticity will be assessed by comparing AMPA and NMDA ratios
in dopaminergic VTA dendrites of wild type, food restricted, and Agrp activated mice using invivo electrophysiological recordings. I expect to find that the food restricted mice and AgRP
activated mice will exhibit an increased AMPA/NMDA ratio relative to the wild type mice. These
experiments will provide valuable information about the role AgRP neurons play in augmenting
dopamine release from VTA neurons in food restricted animals.

3:00pm-3:15pm
Enhancing Growth Conditions in Soil Free Media
Author(s): Allison Kane, Charlie England, Mary Lee, Nick Begley
Mentor: Charlotte Rasmussen
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Abstract: Soil-free media and mineral additives are useful tools to control for soil variability and
enhance germination and growth rates of agricultural plants grown indoors and in laboratory
settings. Differing ratios of soil-free media, Vermiculite and Perlite, were tested in tomatoes
(Solanum lycopersicum), carrots (Daucus carota), beets (Beta vulgaris), bell peppers (Capsicum
annum), cucumbers (Cucumis sativus), and lettuce (Lactuca sativa): 100% Vermiculite, 75%
Vermiculite/25% Perlite, 50% Vermiculite/50% Perlite, 75% Perlite/25% Vermiculite, and 100%
Perlite. The mineral additive Azomite and an algae derivative was also used to test different
nutritional conditions for each of the growing mediums: no additive, Azomite, algae derivative,
and Azomite/algae derivative mixture. The effects of soil-free media and mineral or algae
additives on crops was measured through root mass, total biomass, and germination rate, as
well as qualitative observations on plant quality and health. Results indicated that higher
concentrations of Vermiculite showed markedly increased germination and growth rates,
across all crops, compared to higher Perlite concentrations, with an optimal ratio of 75%
Vermiculite/25% Perlite. Additionally, Azomite significantly increased total biomass and growth
rates of all crops tested, whereas the algae derivative and controls showed intermediate and
minimal growth improvement respectively. In tomato, lettuce and carrot cultivars, the mixture
of Azomite with the algae derivative was deleterious to overall plant health as tissue necrosis
was observed. Determining the optimal conditions in soil free media will allow us to conduct
our laboratory experiments using less chemical fertilizer with increased growth rates. Further
research is necessary to determine if these findings are applicable to other crops.

3:15pm-3:30pm
Computational Pharmacology: Tryanosoma brucei
Author: Jeffery Kimmel
Mentor: Peter Anderson
Abstract: Trypanosoma brucei is the parasite responsible for causing the disease African
trypanosomiasis, or African sleeping sickness. Pharmaceutical research for tropical diseases
such as African trypanosomiasis is often neglected. That was the inspiration for this project:
computational research into discovering a new drug for the treatment of this disease. The plan
of this project is to employ several computational research techniques to find a single small
molecule that can inhibit multiple essential enzymes of T. brucei. These computational research
techniques include searching bioinformatics and proteomic databases for enzyme identification
and a virtual screening procedure to find molecules that bind with high affinity to enzymes of
the parasite. It is often difficult to find complete structures of enzymes because the molecules
typically don’t remain still during x-ray diffraction. For incomplete structures we can still
employ different methods to predict where the missing pieces are, followed by statistical
analysis to prove significance. The ideal outcome of this research is to discover or create a
molecule with high binding affinity to two or more enzymes from T. brucei. Difficulties arise
when looking for an enzyme and binding molecule as the model situation would result in a
molecule with high affinity to T. brucei enzymes and no binding affinity to human enzymes.
When a molecule (i.e. drug) enters a system it binds to whichever biological macromolecules it
has affinity for. The greater affinity the molecule has for human enzymes the more
complications arise, including side-effects from unintended off-target binding to human
proteins. Trypanosomiasis is currently difficult to treat. There is no cure and much of the
medicine available is toxic. This research aims to treat the disease at the source, by ridding the
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body of the pathogen Trypanosoma brucei.

3:30pm-3:45pm
Evaluation of Bacteriophage Antagonists at the Onset of a Microbial Mutualism
Author: Doug Henderson
Mentor: Kristina Hillesland
Abstract: Nature is full of examples of species that cooperate with one another to survive, but it
is unclear how such associations can be stable in the presence of antagonists that may disrupt
one or both species. The goal of this research is to explore the possibility that viruses disrupt
the stability of an ecologically important mutualism between fermenting bacteria that release
hydrogen and methanogens that consume the hydrogen and produce methane. Previously, 22
communities consisting of the bacteria Desulfovibrio vulgaris and the archaeaon
Methanococcus maripauldis evolved for 1000 generations in the laboratory. At the onset of
these mutualistic interactions, periods of instability leading to the extinction of two co-cultures
were observed. One hypothesis is that this instability was caused by activation of viruses that
had been dormant in the model bacterium. Here, we induce and isolate the viral pathogen from
ancestral cultures, and intend to characterize the interactions that may lead to instabilities in
these emerging mutualisms. Phage induction was achieved through mytomycin-C treatment of
growing D. vulgaris cultures, and clarified with plaque assays and PCR. Phage were then applied
to a susceptible host ssp. (Desulfovibrio vulgaris DP4) to innumerate and propagate the virus.
Plaque assays and PCR indicated that extracellular phage endemic to D. vulgaris can be
propagated in the susceptible DP4. We will use this phage to test instability in the experimental
system, and to determine if bacteriophages have the capacity to cause extinction events in this
tractable model system for evaluating microbial mutualisms.

3:45pm-4:00pm
Machine Learning Approaches to Discover Beneficial Mutation in Mixed
Generation Sequencing (NGS)
Author: Mariam Salloum
Mentor: Wooyoung Kim
Abstract: Being able to predict beneficial mutations that occur in organisms due to evolution is
important because predicting the structure changes in DNA sequences can predict the changes
in the features and functionalities of genes. This study uses two microorganisms, Desulfovibrio
vulgaris and Methanococcus maripaludis, which were put together in co-evolution
environments and allowed to reproduce. The biology department at UW Bothell, under the
supervision of Dr. Kristina Hillesland, obtained around 1,500 new generations of these species
that show increased growth rate and reproduction rates, implying evolution. After analyzing the
evolved population genome data, I determined that the genome size is a good attribute to be
used in identifying the evolutionary process and predicting future mutations. The hypothesis is
that evolution can affect the genome size of the two species of D. vulgaris and M. maripaludis.
The mutation process driving the structural evolution of genes is biased towards DNA loss. For
deletional bias to lead to the loss of genes and the corresponding DNA, selection on those
genes must be ineffective owing to low selection coefficients or to small population size. To
identify the changes in the genome size of the two species in this study, two programs were
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used: gdtools and GLIMMER. The result showed a decrease in gene size for the D. vulgaris but
not for M. maripaludis. I am investigating this inconsistency further in terms of gene deletion
events and co-evolution. Future work will include utilizing machine learning techniques based
on the changes in genome size, to develop algorithms to predict future mutations that are
tightly related to evolution. Mutation prediction may be useful in assessing genetic risks and
predicting future diseases.

14

Poster Presentations
Poster Session: 10:00am – 12:00pm
UW1-2nd floor Vista
UW1-3rd Floor Vista and Hallway

Poster Session: 1:00pm – 3:00pm
Digital Future Lab - Discovery Hall 150

Poster Session: 1:30pm – 4:00pm
UW1-2nd floor Vista
UW1-3rd Floor Vista and Hallway
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Poster Sessions: UW1-2nd Floor Vista
10am – 12pm
1:30pm – 4:00 pm
Characterizing Interruptions in a Radically Collocated Work Environment
Author(s): Albert Tyshler, Eleanor Wort, Erich Ray
Mentor: David Socha
Easel: 1
Abstract: Within the realm of software development, interruptions have been thought to be
disruptive to workplace productivity. Previous studies on types of interruptions, duration, and
complexity of interruptions have used a variety of characteristics to classify interruptions. In
this study, we will analyze interruptions in a collocated work environment by examining
ethnographic research video of software developers collaborating in situ. By characterizing the
types, durations, and content of interruptions in a paired programming setting, a comparison is
made to the work done by other researchers, such as Adda and Pinsonneault, who created a
taxonomy of interruptions in a solo software development setting. Interruptions have been
shown to have both positive and negative impacts on software development work in solo
environments. This study hopes to determine to what extent this holds true in paired
programming and collocated office environments.

Gaze and its Relation to Effective Communication in Software Engineering
Collaboration Environments
Author(s): Hasit Mistry, Fida Al-Sughayer, Minaashi Kalyanaraman
Mentor: David Socha
Easel: 2
Abstract: Research to establish links between perceived gaze and attention, thoughts or facial
display of emotions has been conducted in the past in controlled environments or laboratories,
but very little is known about the relation between gaze and effective communication. The
dataset at our disposal is unique in nature. This dataset consists of video and audio files of
software developers working in their natural environment. Initial analysis of pairs of these
software developers revealed that at a majority of instances, the pair involved in conversation
did not have mutual gaze. In this research project, we hope to find a relation between gaze
(mutual, non-mutual, no gaze), proximity and its role in effective communication in
collaboration between software developers.

Humor as a Mediating Artifact in an Agile Software Development Environment
Author(s): Justin Ashburn, Charlie Nguyen
Mentor: David Socha
Easel: 3
Abstract: Previous studies show that humor is an effective approach to strengthen
collaboration, mollify anxiety, foster creativity, and even enhance health. Our research question
is the nature and role of humor in the interactions between software developers at work. We
expect to see the existence of humor and its effects in an agile software development setting,
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since the agile methodology places great emphasis on the interaction of individuals. We placed
video and audio recording devices in a software development organization in order to capture
these interactions in a naturalistic state. By analyzing these recordings, we hope to explore how
different types of humor are used in a software development environment and organize these
types of humor into characterized, qualitative groups. Preliminary research reveals instances of
humor that are both verbal and non-verbal. In addition to these two categories, many types of
humor will be categorized based on reactions from other people such as smiles, frowns,
indifference, and laughter. The advantage of video is that it allows us to observe and replay
responses to humor at the moment they happened, so we are able to determine how humor
was received by others in a group and on an individual basis. Our overall goal is to unearth the
inner workings of humor-related behaviors and how they help or hinder humans in the
software development industry.

Pursuing Observational Evidence of the Relations Between Orcas and Humans
Through the Mediums of Consciousness, Biology and Physics
Author: Justin McMahon
Mentor: Warren Buck
Easel: 4
Abstract: With an overall goal of observing the continuity between Orca and humans, this
project intends to measure the effect of human presence on Orca language and communication
functions. Preliminary stages of research and mobilization involve background research in Orca
language, Orca neurology, Orca genetics/genomics and human physiology. Primary research
will consist of hydrophone/audio recordings of Orca communication in the presence of human
divers while in various mental states -- namely stasis and meditative states. This research will
be compared and contrasted with current hydrophone recordings of Orca communication in
absence of human beings to determine whether and how the quality, quantity or directionality
of Orca language is altered as a result. Measuring human absence, human presence in stasis,
and human presence during meditation will further help to determine whether the degree of
these alterations, (if any) are due to human self-awareness, intelligence, or sentience.
Additionally, I intend to observe, measure and document any non-local communication or other
phenomena that may occur. Specifically, I aim to test Dr. Rupert Sheldrake’s theory of morphic
resonance and morphic fields. Morphic fields are fields of shared memory within social units
both intraspecific as well as interspecific, theorized to share access across space and time.
Much of Dr. Sheldrake’s research has focused on domestic animal species such as dogs and
cats, but his theory suggests that these bonds are strong in modern times because wolves and
humans developed close social relationships over time. The same principle is applicable to
other wild animal species, such as Orca. I posit that it is possible for humans to develop deep,
emotional bonds with Orca that generates an interspecific morphic field that strengthens over
time, and through shared experience.

Intra-call variation within call types in the American Crow (Corvus
brachyrhynchos)
Author(s): Alexander Lefort, Erin (Bri) McCloskey, Alexis Menth, Rachel Dejneka,
Hoai-An
Mentor: Douglas Wacker
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Easel: 5
Abstract: American crows (Corvus brachyrhynchos) are intelligent, communal animals that show
a large vocabulary of calls. How, and in what contexts these sometimes complex calls relay
information is not fully understood. In this study, we compared crow vocalizations on postroost aggregations, where crows gather as they leave their roost in the morning, with those on
diurnal activity centers, where groups of crows forage during the day. If calls differ, it would
suggest that different types of information are shared in these two distinct contexts. We
recorded audio and video on post-roost aggregations and diurnal activity centers, and analyzed
the total number of crow calls and intra-call variation within two call types, short caw calls and
assembly calls, using an audio analysis program, Raven Pro 1.5. Intra-call variation was analyzed
by measuring the length of syllables, discrete sounds emitted by individual crows within calls,
and the duration of gaps, breaks between syllables within calls. Crows made more calls in postroost aggregations than on diurnal activity centers. Neither the number of syllables nor syllable
length varied across context for either call type. Gap lengths within assembly calls were shorter
on post-roost aggregations as compared to diurnal activity centers. These findings are
consistent with the hypothesis that crows are sharing different types of information in these
two contexts, and add to a body of pre-existing literature that suggests that crows use complex
vocalizations in a context-dependent manner.

Do Crow Vocalizations vary in Different Behavioral Contexts?
Author(s): Erin (Bri) McCloskey, Rachel Dejneka, Hoai-An Phuoc Le, Alexander
Lefort
Mentor: Douglas Wacker
Easel: 6
Abstract: Vocal communication among birds has been studied across many species. American
Crows (Corvus brachyrhynchos) may employ “information centers” to collect information about
foraging sites, yet how the information is gathered, actively or passively, is not well understood.
To explore the information center hypothesis, we collected audio and video recordings of
American Crows in the field over a three-month period, in 8 different locations across two
distinct behavior contexts: post-roost aggregations (potential information centers) and diurnal
activity centers (foraging sites). Recordings were analyzed using Raven Pro 1.5, a sound analysis
program, and the types of calls used in each location type were compared. There was no
significant difference in the average number of call types used in post-roost aggregations versus
diurnal activity centers, but there were significant differences in use of the alert/short caw,
assembly, medium/long caw, raspy and rattle calls, all calls that were previously categorized in
literature. All of these calls were shown to be used more at post-roost aggregations than
diurnal activity centers. These data are consistent with the hypothesis that American Crows
may use post-roost aggregations as information centers.

Differences in Call Number and Type Between Two Distinct Behavioral Contexts
of the American Crow (Corvus brachyrhynchos)
Author(s): Alexis Menth, Erin (Bri) McCloskey, Rachel Dejneka, Hoai-An Phuoc Le,
Alexander Lefort
Mentor: Douglas Wacker
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Easel: 7
Abstract: The American Crow (Corvus brachyrhynchos) is a highly intelligent bird that uses
complex vocalizations as a means of social communication within different contexts. We
compared how these birds communicated in two distinct behavioral contexts, pre-roost
aggregations and diurnal activity centers. Pre-roost aggregations are large groups that crows
form prior to flying to their roost at night, while diurnal activity centers consist of foraging
groups. Here, we located four sites for each behavioral context and collected a total of ten
video and audio recordings of American Crows near Bothell, WA USA. The videos were used as
a control for counts obtained in the field and the audio recordings were analyzed for number of
calls and number of types of calls using Raven Pro 1.5. Crows made more total calls and more
types of calls in pre-roost aggregations than diurnal activity centers. These findings remained
significant after controlling for the number of crows present within each context. It may be
possible that pre-roost aggregations are used as information centers where crows
communicate about the locations of good foraging areas discovered while at diurnal activity
centers. Assessing the structure of vocal communication in the American Crow will not only
help us better understand complex animal communication, it will also give us insight into the
nature of intelligence across species.

Developing Methods to Determine the Pathogenicity of Bacteria Present in the
Wetland Waters and Crow Feces within the UW Bothell Campus
Author(s): James Ton, Thais Guimaraes
Mentor: Keya Sen
Easel: 8
Abstract: This study developed methods to determine the pathogenicity of bacteria isolated
from the wetland waters and crow feces found on the UW Bothell campus. This emanated from
the need to determine whether the American crow (Corvus brachyrhyncos) has a role in the
epidemiology of diarrheal disease along with its significant contribution to the high level of
fecal coliforms in the stream water that runs through the crow roosting area. Modified from
previous studies, we developed protocols to culture Escherichia coli and Campylobacter, both
are known to be pathogenic and present in crow feces, isolated DNA from cultures and
samples, and performed PCR/qPCR to detect virulence genes. We found that the virulence
genes eae and rfb that are necessary to cause diarrhea were absent in a representative number
of E. coli strains isolated from the water samples and the fecal samples. The virulence genes
flaA and cad in Campylobacter species were detected in fecal samples (77.8% and 73%,
respectively) and in water samples (75% each). Our results suggest that the Campylobacter
isolated from wetland water and crow feces are potentially pathogenic. However, our results
are not conclusive and more samples and virulence genes specific to extraintestinal pathogenic
E. coli, need to be screened in order to accurately assess the pathogenicity of these bacteria.

Mycoremediation in the Wetlands to Reduce E.coli
Author(s): Phillip Van Valkenburg, Kellen Maloney, James Watson
Mentor: Robert Turner
Easel: 9
Abstract: North Creek, which runs through the UW Bothell/Cascadia College wetland, has
chronically failed to meet standards for fecal coliform bacteria levels for a class AA stream. In
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the past few years, fecal coliform bacteria counts have typically increased as the creek passes
under the crow roost area of the wetland. The primary objective of our research project is to
investigate potential methods for reducing the loading of fecal coliform bacteria into North
Creek via discharge of small streams in our wetland. Specifically, this poster presents the
preliminary results of our study on how strategic placement of native fungi can bioremediate
pathogen contaminated surface water. This includes a comparison of the efficacy of running
stream water contaminated with E. coli bacteria through media inoculated with 3 different
strains of fungi (pearl oyster, blue oyster and king Stropharia). We also compare the efficacy of
several inoculation methods (agar, liquid culture, dowels and grain), as well as methods for
passive or active mycofiltration (floating booms, wood chip filled burlap bags and logs).

Crow Waste Impacts on Soil Chemistry and Plant Growth: Implications for
Wetland Restoration Efforts
Author(s): Elizabeth Berry, Anna Martinez, Gloria Singla, Eileen Cho
Mentor: Douglas Wacker
Easel: 10
Abstract: Over the last fifty years, crows have become more prevalent in urban and suburban
areas. Crow roosts can consist of thousands of birds, which generate copious amounts of
nitrogenous waste. It is critical to understand how this input can impact urban greenspaces,
and especially ecological restoration projects. In the Seattle area, there are at least two wetland
restoration sites that have recently been inhabited by American Crow (Corvus brachyrhynchos)
roosts; North Creek Wetlands in Bothell and Springbrook Creek Wetlands in Renton. Previous
research showed increased soil nitrate levels and lower pH on roost versus non-roost sites in
the North Creek Wetlands. We were able to confirm that a 21-day biweekly application of crow
waste to non-roost soil was enough to increase nitrate levels. We then investigated whether
crow-induced increases in nitrate levels could affect symbiotic relationships between plants and
nitrogen-fixing bacteria. We tested this by adding crow waste to inoculated garden pea plants
(Pisum sativum) and observed that these plants had more leaves, fewer nodules, and shorter
taproots than controls after 21 days of biweekly waste applications. This is important, as red
alder (Alnus rubra), which form a symbiotic relationship with nitrogen-fixing Frankia spp.
bacteria, appear to be becoming dominant on the North Creek Wetlands roost. Additionally, we
tested soil from the Springbrook Creek Wetland restoration roost to confirm crow-induced
increases to nitrate levels and decreases to pH. These studies will inform future management
efforts by providing a better understanding of how large crow roosts affect the ecological
viability of urban restorations.

Characterization of Antibiotic Resistance in E. coli Isolated from Wetlands of
Bothell Campus and Source Tracking of the E. coli
Author: Marilia Soares
Mentor: Keya Sen
Easel: 11
This research aims to investigate whether Escherichia coli bacteria isolated from water and crow
droppings from the UW Bothell wetlands demonstrate antibiotic resistance. For investigational
purposes, 18 feces and 10 water samples were collected from the wetlands over a period of two
months. The feces samples were plated on Eosin Methylene Blue (EMB) agar and colonies with blue
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green sheen were isolated as putative E. coli. Water samples were filtered and the E. coli isolated on mColiBlue as blue colonies, were verified on EMB agar. Colonies from EMB agar were isolated as pure
cultures on tryptic soy agar for use in antibiotic testing by the Kirby Bauer method, and for DNA
extraction for genotyping. In total, 8 antibiotics were examined. Preliminary results with 36 feces
isolates have shown that 11/36 (31.6%), 10/36 (27.8%), 4/36(11.12%) and 3/36(8.3%) were resistant to
streptomycin, ampicillin, tetracycline and nalidixic acid, respectively, while 4 of 24 (16.66%) water
isolates, respectively, were resistant to streptomycin and ampicillin. 15 of 60 (25%) isolates from water
and feces samples were resistant to multiple antibiotics. All isolates were sensitive to ciprofloxacin and
enrofloxacin. Interestingly, 5 isolates from different feces samples shared the exact same pattern of
antibiotic resistance with 6 water isolates, suggesting, some of the contamination of the wetlands by
E.coli may be due to crow excretions. These isolates will be targets for source tracking studies based on
the sequence of the malate dehydrogenase (mdh) gene. This gene is a suitable candidate for such
studies because it is not prone to horizontal gene transfer. It consists of a highly variable region flanked
by conserved regions and thus contains sufficient polymorphism for host specific differentiation of E.coli
strains. The results from this study will inform students and staff who engage in various activities in the
wetland about its safety.

Using Ecological Monitoring Data to Investigate the Health of Rivers and Lakes
in Washington State
Author(s): Chayse Summers, Tuyet Ta
Mentor: Emilia Gan
Easel: 12
Abstract:The Department of Ecology for Washington State collects a multitude of
environmental monitoring data. This monitoring is conducted periodically, meaning that many
of the data sets contain historical as well as current data. By comparing data collected for
different years, we can determine how interventions or other changes are affecting the natural
environment . Our project will examine some of this data, specifically, air quality, water quality,
watershed health, and macroinvertebrates, and aquatic plants (with particular attention paid to
invasive species). We plan to investigate the following questions, focusing on rivers and lakes in
Washington State: 1. Is the variety of aquatic plant and macroinvertebrate life seen in a region
affected by the air and water quality in that region? 2. To what degree are invasive species
affecting native aquatic plants and macroinvertebrates? 3. How have air quality, water quality,
and watershed health varied over time? We will collect publically available data from several
different WA State Department of Ecology databases. The data will be merged and cleaned
using R, in preparation for statistical analysis and visualization using R. We plan to share our
datasets and findings on GitHub, so that others may easily use and build on our work.

21

Poster Sessions: UW1- 3nd Floor Vista and Hallway
10am – 12pm
1:30pm – 4:00 pm
The North Creek Wetlands Geo-Database: Mapping Boundaries and Plant
Communities
Author(s): Jacob McDermott, Dawn Hatfield, Janice Jap, Tahira Nurjaman, Ashley
Shattuck, Alyssa Branca
Mentor(s): Santiago Lopez, Warren Gold, Rob Turner, Maura Shelton, Charlotte
Rasmussen
Easel: 13
Abstract: The North Creek wetlands, located on the University of Washington Bothell
(UWB)/Cascadia College (CC) joint campus, are considered one of the most successful
restoration projects in the Pacific Northwest. Currently, there is no central location for longterm data storage of the research and monitoring efforts that involve the wetlands. Thus, we
aim to build a comprehensive UWB/CC GeoDatabase by formulating methodologies for field
data collection and for electronic data provenance, manipulation and preservation, and
collecting data as part of the establishment of a cross-jurisdictional campus geodatabase for
short-term and long-term studies. Initially we mapped the boundaries of the wetlands
including major hydrologic features then proceeded to map plant communities within these
boundaries. The GeoDatabase Group qualitatively observed and distinguished the boundaries
of vegetation communities using a Trimble Juno geographic positioning system (GPS) device to
record the coordinate formation (location) of these communities. This information was
uploaded into ArcGIS to create a map layer that can be further analyzed. We will proceed with
the GeoDatabase goals of building a comprehensive Wetlands GeoDatabase, which will store
data that can be accessed and utilized by students, researchers, UWB/CC staff and community
members for educational purposes. This data can be processed into visual images and maps to
educate people on the importance of the Wetlands and the vital ecosystems and
biogeochemical cycles it supports. Future projects of the GeoDatabase Group include a
quantitative description of the vegetation communities, historical mapping of the area to
compare restoration efforts currently in place and a comprehensive hydrologic layer that tracks
past, present, and future water quality and surface water.

The Presence and Perceptions of Crime around Seattle's P-Patch Community
Gardens
Author: Taylor Frazier
Mentor: Jin-Kyu Jung
Easel: 14
Abstract: Urban community garden programs across the United States have had numerous
positive impacts on health and socio-economic factors. Seattle is one of the leading cities in the
United States for its number of urban community gardens. This research examines the
relationship between Seattle's "P-Patch" gardens and crime, with a particular focus on the
presence as well as the perception of neighborhood crime. We utilize quantitative, qualitative,
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and spatio-temporal GIS methods. A geographic information system (GIS) is used to map and
analyze 84 P-Patches throughout Seattle, crimes in 1996 and 2006, and socio-demographic
data. Bivariate and multivariate analyses are used to examine any positive or negative
correlation between crime and P-Patch presence. This preliminary research will be further
developed with an advanced GIS analysis (e.g. crime hot-spot analysis) and iterative qualitative
analyses including interviews with P-Patch gardeners to observe their perceptions of the
relationship between P-Patch presence and crime. We hope to contribute to existing studies on
community, urban community gardens, urban crimes, as well as local politics around the PPatch community garden program.

Effects of Fungal Endophytes on Growth and Stress Tolerance in Agricultural
Crops
Author(s): Allison Kane, Charlie England, Mary Lee, Anna Martinez
Mentor: Charlotte Rasmussen
Easel: 15
Abstract: A likely consequence of anticipated climate variability is degraded environmental
conditions for agricultural crops. One potential mechanism to promote crop productivity and
water conservation in stressful environments involves the use of fungal endophytes. Many
fungal endophytes exhibit a symbiotic relationship with plant species, helping modulate
phenotypic changes that enhance nutrient acquisition and endow host plants with an increased
tolerance to environmental stressors. The influence of fungal endophytes, in promoting
tolerance to drought and salinity stress conditions, was tested in three crops: corn (Zea mays),
tomatoes (Solanum lycopersicum), and carrots (Daucus carota). Treatment groups were
inoculated with endophytes of two fungal genera (Trichoderma harzianum isolate TS and
Curvularia protuberata) and, along with controls, subjected to varied degrees of drought and
salinity soil concentrations. Endophytic fungal effects on crops experiencing drought and
increased salinity stress was measured through comparative analysis of root mass, total
biomass, and leaf tissue density between control and treatment groups. Endophytically treated
corn experiencing drought showed increased root mass and biomass compared to controls,
indicating T. harzianum and C. protuberata confer drought tolerance: however, T. harzianum
showed the most benefit under lower drought conditions indicating it might play a bigger role
in promoting root growth rather than stress tolerance. The endophytes had no notable effect
on salinity tolerance in Z. mays. Further research is necessary to determine whether these
endophytes provide additional crops with greater stress tolerance and if the endopyhtes
provide stress tolerance under field conditions. Additional rescue experiments are necessary to
determine if endophytes contribute to crop revival rate after drought and salinity stress is
relieved.

Examining Beta Diversity Patterns to Understand the Role Resource
Heterogeneity across a Successional Gradient
Author: Michael Locascio
Mentor: Cynthia Chang
Easel: 16
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Abstract: Ecosystems are dynamic and a natural disturbance is any event that changes the
existing conditions of an ecosystem. An example of a natural disturbance in Washington State
was the eruption of Mt. St. Helens on May 18, 1980. Though this eruption caused large-scale
destruction, it also created an opportunity for ecological renewal. The period of recovery
following a disturbance is called succession and is studied to better understand the patterns of
growth and diversity in our environment. The focus of this research project is to study the
successional patterns of plants at Mt. St. Helens to learn more about the causes of biodiversity
in our environment. Investigating how plant species diversity patterns change over the course
of a succession will provide a better understanding of how ecosystems recover and help
improve restoration practices. Beta diversity, a measure of biodiversity, tells us about site-tosite variation in species composition. In this project, post-eruption annual plant species data is
collected from sites at Mt. St. Helens and used in a null model simulation that computes beta
deviation values between each site. In the null model, randomization is applied to produce beta
diversity patterns that would be expected in the absence of ecological mechanisms. Beta
deviation calculations compare the differences in beta diversity between the null model and
the measured values from each site. Analyzing these differences will provide insight into
whether observed successional patterns are a result of ecological mechanisms or random
chance. Because the plant species dataset is large and the simulation models are
computationally intensive, I will be leveraging Hyak, a cloud computing resource, to run these
models. In addition, I will compare beta diversity patterns to local climate and soil conditions to
help explain possible mechanisms driving diversity through time.

Goss's Wilt: Can Clavibacter michiganensis subsp. Nebraskensi Infect Corn
through Natural Openings?
Author(s): Sheila Scheiding, S. Mallowa, A. Amad
Mentor: Allison Robertson
Easel: 17
Abstract: First identified in 1969, Goss’s Wilt is a corn disease caused by gram-positive
bacterium Clavibacter michiganensis subsp. nebraskensis (Cmn) that has re-emerged since
2008, throughout the US Corn Belt. Symptoms include leaf blight with black freckles and distinct
orange exudate droplets on symptomatic leaves. Infection is reported to occur through wounds
on leaves caused by strong winds and hail. Before resistant hybrids were successfully bred for
field corn, the occurrence of Goss’s wilt and leaf blight in certain areas could result in yield
losses as high as 40 to 60%. The availability of resistant hybrids in field corn greatly reduced the
risks associated with the disease for over two decades. There have, however, been reports of
outbreaks in the absence of obvious injury. Another bacterium, Clavibacter michiganensis
subsp. michiganensis (Cmm) infects the hydathodes of tomato leaves during guttation, ( the
exudation of drops of xylem sap) which is common in young corn plants. . Therefore the goals
of this research are to determine if guttation could aid infection of corn through natural
openings by Cmn. Greenhouse studies were completed on unwounded corn seedlings to
compare growth stages for susceptibility to Goss’s leaf blight, establish an optimum inoculum
concentration for infection, and evaluate the role of high humidity induced guttation in
infection and disease development. Preliminary research suggests Cmn is capable of infection
through natural plant openings; however, further work that includes microscopy is in progress
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to confirm these observations and determine if natural plant openings act as infection courts
for Cmn.

Anaerobic Digesters Encountering Loss of Function Mutations: An Outcome of
Coevolution within Microbial Communities
Author(s): Kathleen Luu, Briar Burgess
Mentor: Kristina Hillesland
Easel: 18
Abstract: Mutualistic species have evolved to depend on their symbiotic partner from loss of
certain traits during coevolution. We have studied Methanococcus maripaludis and
Desulfovibrio vulgaris; artificially paired and grown in controlled experimental conditions of an
anaerobic environment with a lack of sulfate. Through the mutualistic interaction, we
concluded that D. vulgaris lost the ability for sulfate respiration due to the presence of the
methanogen. These species are not found together in the wild, but the model can be replicated
to give insight in a more complex and less controlled environment. We are doing this by
analyzing the interactions from various species of sulfate-reducers and methanogens in
anaerobic digestors of waste water treatment plants. An anaerobic digestor is an exemplary
model for studying coevolution considering the digestor communities live in similar conditions;
the digestors are anaerobic with low levels of sulfate. Furthermore we predict that this
mutualism happened in the natural world of specialized syntrophs and shared a common
ancestry with sulfate-reducers. To first determine loss-of-function genes from the anaerobic
digestors of University of Washington Seattle and Brightwater Municipal Waste Water
Treatment Center, we perfected a DNA extraction protocol for isolation. Now we are using the
Polymerase Chain Reaction to amplify genes of acquired loss-of-function mutations: the sat,
apsA and apsB genes. After isolating the genes, we will sequence the amplicons using Illumina
to look for variants within experimental data and test whether similar loss-of-function
mutations are present with the artificial pairing of M. maripaludis and D. vulgaris and the
microbial community in the digestors. The identification of these loss-of-function mutations will
help us to validate mutualism being the cause of genetic variation within communities of
digestors as an outcome of coevolution.

Substrate Dissociation from Biological Enzymes
Author: Alex Hernandez
Mentor: Peter Anderson
Easel: 19
Abstract: Our research analyzes the path a ligand takes when it dissociates from an enzyme. By
compartmentalizing the space near the active site of an enzyme, we can create a three
dimensional map surrounding the active site of an enzyme. Then by comparing relative forces
near the ligand, we can predict the direction the ligand will go and create a dissociation
pathway. This method would allow us to compare pharmaceuticals and predict their
effectiveness in treatment.

Sulfur Leaving Group Kinetic Isotope Effects for the Butyrylcholinesteransecatalyzed Hydrolysis of Formylthiocholine

25

Author: Anthony Stillman, Xin Gao
Mentor: Lori Robins
Easel: 20
Abstract: Thioester hydrolysis plays an important role in organic and biochemical processes.
Thioesters function as “high energy” acyl groups in acyl transfer reactions, and serve as
substrates in a diverse set of enzyme-catalyzed reactions such as Claisen Condensations and
hydrolysis. A deeper understanding of the mechanism of thioester hydrolysis may provide
insight for the future design of enzyme inhibitors. To investigate the mechanism of thioester
hydrolysis, multiple kinetic isotope effects (KIEs) were determined for the non-enzymatic and
butyrylcholinesterase-catalyzed hydrolysis of formylthiocholine (FTC). In this poster, current
progress will be reported on a procedure to determine the leaving group sulfur KIE for the
butyrylcholinesterase-catalyzed hydrolysis of FTC. These results will be compared with KIEs for
the leaving group sulfur in a variety of non-enzymatic conditions.

Developing an Analytical Cryotrapping Method to Measure Volatile Organic
Compounds in Ambient Air
Author(s): Angela Angelevska, Crystal D. McClure
Mentor: Dan Jaffe
Easel: 21
Abstract: Volatile organic compounds (VOCs) are important trace gases, used for distinguishing
regional versus transported pollution from biomass burning. This study focuses on acetonitrile,
a representative of VOCs in air samples and tracer for biomass burning. The primary goal is
developing a new method for measuring acetonitrile in its gaseous phase, by collection of
ambient air on PoraPak N sorbent tubes. After collection, VOC analysis is performed by thermal
desorption into a cryofocusing trap and subsequent gas chromatography (GC) for separation
with a mass spectrometer (MS) as a detector. An additional goal is to determine the impact of
VOCs emissions from forest fires on the environment using acetonitrile as suitable tracer.
Because of its long atmospheric lifetime, we can determine the effect of biomass burning, on
ozone production downwind. A permeation source of acetonitrile was used to calibrate the
response from the Cryo-GC-MS system, showing a statistically significant positive linear
correlation. The next phase of this study is testing the efficiency of thermal desorption (TD)
tubes for collection of acetonitrile as well as the impact of humidity, storage time and
temperature, and ozone on the thermal desorption tubes, which are going to be used in active
sampling of whole air. The sampling is going to be done at UW Bothell as well as Mount
Bachelor Observatory (MBO), where intensive sampling and analysis of VOCs is going to take
place during summer 2015. Understanding the response from the TD tubes will contribute to
the optimization of the new analytical method for determining acetonitrile concentration in
ambient air samples.

Mechanism and Selectivity of CYP2E1 Inhibition by Choloromethiazole: Potential
Use in Acetaminophen Overdose
Author(s): Danillo Dos Santos Oliveira, Robert Pelletier
Mentor: Kent Kunze
Easel: 22

26

Abstract: Adverse drug reactions (ADRs) are defined as “an appreciably harmful or unpleasant
reaction, resulting from an intervention related to the use of a medication”. They can cause
harm to the patient and are also responsible for increases in medical cost. Many ADRs are a
consequence of drug-drug interactions (DDIs) that promote alterations in drug metabolism. In
fact, evidence suggests that the majority of DDIs are mediated through induction or inhibition
of Cytochrome P450 enzymes isoforms (CYP). Therefore, understanding P450 mediated DDI and
their impact on drug metabolism is critical in preventing ADRs in humans. Proper tools are
needed to identify potential DDIs and investigate particular CYP isoforms’ metabolism.
Chloromethiazole (CMT) is a FDA acceptable inhibitor of CYP2E1 for in vitro studies; however,
little is known about its utility as probe inhibitor. We are interested in determining the
mechanism and selectivity of CYP2E1 inhibition by CMT; we also seek to demonstrate its utility
as an inhibitor of acetaminophen bioactivation by CYP2E1, which is relevant to treatment of
overdose. To understand CMT’s inhibitory mechanism, we will synthesize deuterated analogs of
CMT and to elucidate its mechanism of irreversible enzyme inactivation via thiazole
bioactivation. Replacement of selected hydrogen atoms with deuterium should help to identify
metabolic sites that are responsible for inactivation due to changes in the inactivation rate
arising from kinetic isotope effects at these metabolic sites. Further, selectivity of inhibition will
be assessed for irreversible and reversible inhibition of major P450 by experiments with
accepted probe substrate and LC/MS/MS analysis. If the data support these hypotheses, we can
test the drug with cryopreserved human hepatocytes as a model system to assess
acetaminophen toxicity. The completion of this project will help characterize CMT as a selective
CYP2E1 inhibitor and as a potentially beneficial drug to treat CYP2E1-mediated acetaminophen
toxicity.

Genotyping Zebrafish for Nrf2 Transcription Factor
Author(s): Ana Paula Perbiche Neves, Margaret Mills, Eva Ma, Evan Gallagher
Mentor: Daniel Jaffe

Easel: 23
Abstract: Zebrafish (Danio rerio) is an important animal model in toxicology research, showing a
strong response in oxidative stress to many pathological factors. Its advantages are: zebrafish
husbandry is inexpensive when compared to other animals, and the zebrafish genome has been
sequenced, which allows a variety of studies about genes, such as the nuclear factor E2-related
factor 2 (Nrf2). Nrf2 is a transcription factor that performs an important role in the regulation of
antioxidant gene expression, by inducing the transcription of several genes of phase 2
detoxifying enzymes and antioxidant proteins upon exposure to electrophiles or oxidative
stress. Fishes use an antioxidant defense system in order to protect themselves from
disequilibrium between endogenous and exogenous reactive oxygen species - ROS (formed in
oxygen-consuming organisms), which can occur when they are exposed to pollutants. The
objective of this study was to identify if zebrafish have mutations in the nrf2 gene, since studies
show that nrf2 mutants can exhibit a reduction in the induction of nrf2 target genes, and
classify them according to their genotypes (mutant or wild type) for further studies.

Nitrous Oxide's Effects on Neuroendocrine Stress Hormones and Allostatic
Thermoregulation
Author(s): Andreas Cimpan, Jessie Zou, Zoe Maltzer, Chris Prall, Karl J. Kaiyala,
Mentor: Douglas S. Ramsay, Salwa Al-Noori
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Easel: 24
Abstract: Nitrous oxide (N2O) is a pharmacologically active gas used clinically in dentistry and
anesthesiology. It is also an abused inhalant. Inhalants are generally separated into: 1) volatile
alkyl nitrites, 2) volatile solvents, fuels, anesthetics, and 3) N2O. Many drugs of abuse activate
stress responses. Our first study addresses whether N2O elicits responses in two main stress
systems: the hypothalamic-pituitary-adrenal (HPA) axis and/or the autonomic sympathetic
system. To assess HPA axis responses, mean corticosterone (CORT) values during a 2-h 60% N2O
administration (N=5 male rats) were measured: Pre-N2O onset, at baseline = 38.0 + 25.3 ng/ml;
post-N2O onset, at 20-30 min = 514.9 + 242.9 ng/ml; at 60-90 min = 613.6 + 223.4 ng/ml; at 120
min = 455.1 + 103.4 ng/ml. To assess sympathetic responses, norepinephrine (NEPI) and
epinephrine (EPI) plasma responses were similarly measured: NEPI, Pre-N2O onset, at baseline =
237.0 + 34.9 pg/ml; post-N2O onset, at 20-30 min = 375.0 + 53.1 pg/ml; at 60-90 min = 351.0 +
35.4 pg/ml; at 120 min = 434.0 + 76.5 pg/ml; EPI, Pre-N2O onset, at baseline = 170.0 + 51.4
pg/ml; post-N2O onset, at 20-30 min = 430.0 + 118.4 pg/ml; at 60-90 min =315.0 + 144.0 pg/ml;
at 120 min = 202.0 + 71.5 pg/ml. These preliminary data indicate N2O causes an elevation of
these stress hormones. N2O causes an initial hypothermia in rats that becomes an allostatic
hyperthermia over repeated N2O administrations. Because stress mechanisms impact
thermoregulation, we conducted a second study using telemetric and infrared (IR)
measurements in rats to assess the effects of nine repeated N 2O administrations on thermal
measures in the interscapular brown adipose tissue and tail, two regions under neuroendocrine
influence. These studies will provide a foundation for investigating whether stress responses
play a role in drug-induced allostasis observed in the thermoregulatory system.

Frequency Dependence in the Evolution of a Syntrophic Mutualism
Author: Andrew Tagle, Trevor McKoy, Colin Feng, Sujung Lim
Mentor: Kristina Hillesland
Easel: 25
Abstract: Mutualistic interactions between sulfate-reducers and fermenters are responsible for
worldwide methane production and maintaining carbon flow in anaerobic communities. Some
of these mutualistic relationships evolve to become obligate, where the presence of one
species becomes dependent on the other for its survival. We study the evolution of this
obligate relationship between a sulfate reducer, Desulfovibrio vulgaris, and a methanogen,
Methanococcus maripaludis. After both of these organisms evolved in an environment that
forced their mutualistic cooperation for 1000 generations, at least 13 out of 22 D. vulgaris
populations had lost their ability to respire sulfate. To test whether these changes were
beneficial in the evolution environment, we measured the fitness of mutants with deletions in
sulfate-respiration genes relative to the wild type strain, with either an evolved or ancestral M.
maripaludis partner. The population size of each D. vulgaris genotype was measured using
FREQ-Seq, a technique that quantifies frequencies of various mutations in an amplicon. Initially,
this experiment demonstrated that deletion of the sulfate-reduction genes had no discernable
impact on relative fitness of D. vulgaris when it was paired with the ancestor M. maripaludis,
and mutant fitness was lower in pairings with the evolved M. maripaludis. After repeating the
experiment with a different sequencing method, we observed that the mutant D. vulgaris had
higher relative fitness whether it was paired with evolved or ancestral M. maripaludis.
Additionally, in this replication of the experiment, mutant fitness increased when the mutant
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was rarer in the initial culture mixture. Further experiments using alternative methods for
quantifying populations will explore the discrepancy between these results. The data collected
from these experiments will help us have a more complete understanding of the mechanisms of
natural selection and its effect on sulfate reducing populations to become obligate mutualists.

Identification of H. pylori aldo-keto Reductase Inhibitors
Author: Geraldi Prajnamitra
Mentor: Lori Robins
Easel: 26
Abstract: Helicobacter pylori infections are present in more than fifty percent of the world’s
population. Infections have been linked to gastritis, peptic ulcers, and gastric cancer in humans.
Current treatments for infection include antibiotics and proton pump inhibitors. However,
recently, antibiotic resistant strains of H. pylori have been identified which has prompted
efforts to identify alternative treatments for H. pylori infections. H. pylori aldo-keto reductase
(HpAKR) is an enzyme required for H. pylori survival in acidic conditions and is therefore an
attractive target for treatment. Current work on the cloning and protein expression of HpAKR in
addition to computational inhibitor screening will be presented. In the future, we aim to test
putative inhibitors against HpAKR.

Study System for Testing Local Adaptation in Microbial Mutualism
Author(s): Benjamin Pham, Alysia Brengman, Jessica Kim
Mentor: Kristina Hillesland
Easel: 27
Abstract: Mutualism, a beneficial relationship between species, causes coevolution.
Coevolution is a reciprocal adaptation that can cause local adaptation where a population has
better relative fitness when paired with species from its local environment. Examples of
mutualism are known, however a time-shift approach during the early phases of a novel
mutualism creates opportunity to better understand evolutionary forces and species
interactions. An obligate mutualism, between the sulfate-reducing bacteria Desulfovibrio
vulgaris and the methanogen Methanococcus maripaludis, was established in the lab for
rigorous and controlled testing. An example of obligate mutualism is that in order to grow, D.
vulgaris ferments lactate, to produce acetate and H2 as a byproduct, and M. maripaludis
consumes the hydrogen to produce methane. We will assay relative abundancy by using the
FREQ-Seq procedure, which amplifies loci targets that are different amongst D. vulgaris
populations, to test if mutualism facilitated significant contrast in variations of fitness between
a locally adapted pair and a D. vulgaris that evolved in another pair. We grew 6 co-cultures that
have potential for local adaption, and then determined initial ratios by cell count samples from
those co-cultures. We then grew three ratios of each competition environment containing one
adapted pairing with a D. vulgaris, from different co-cultures. To minimize non-genetic effects,
we transferred cultures twice in the same environment before transferring the cultures into the
next environment. Our prediction followed the logic that the fitness of the D. vulgaris in the
locally adapted pairing should be higher than the fitness of a D. vulgaris from another evolved
pairing. Evidence of local adaptation in a syntrophic mutualism may provide insight towards
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microbial communities, which yield methane, including microbial communities in the human
body and waste treatment facilities.

Overexpression and Purification of the LAGLIDADG Homing Endonuclease ILtrWI
Author(s): Elizabeth Lewandowski, Faaizah Iyaz, Jason Wessels
Mentor: Lori Robins
Easel: 28
Abstract: Homing endonucleases (HEs) or meganucleases are enzymes that make double
stranded breaks in DNA. These enzymes have applications for targeted gene modification in
medicine and biotechnology. One family of HEs contains the LAGLIDADG motif and makes up a
large percentage of HEs. LAGLIDADG HEs recognize long sequences of DNA (from 14-40 base
pairs long) and cleave at specific target sites. I-LtrWI, a specific LAGLIDADG HE, has been
overexpressed and purified using nickel affinity chromatography. In the future, variants of ILtrWI will be used to understand the active site residues involved with DNA hydrolysis.

Comparative Analysis of Genetic Mutations in Two Mutualistic Species
Author: Casey Rochefort
Mentor: Kristina Hillesland
Easel: 29
Abstract: Microorganisms are sometimes able to adapt to mutually beneficial interactions. To
learn more about this, experiments were conducted to investigate and isolate beneficial
mutations that may lead to the syntrophic mutualism seen in Desulfovibrio vulgaris and
Methanococcus maripaludis. These experiments resulted in genome sequences for each species
at various generational time points. Thirteen different co-cultures reflect this data, with 7
containing heterogeneous environments and 5 with uniform conditions obtained through
turbulence by means of shaking. The aim of this analysis was to determine if there were any
mutations that lead to adaptations in central metabolism, particularly in response to stressors
such as turbulence or low energy availability. The sequence data from all 13 co-cultures were
analyzed for descendent-unique mutations with a frequency greater than 30%. This was
achieved through the use of a graphical user interface program developed at UT Austin and
Michigan State, called BRESEQ. After careful review for potential sequencing errors, the
remaining mutation candidates were compared across spreadsheets for those frequent in
multiple co-cultures. Five genes stood out: MMP0419 and cbiA in M. maripaludis, and galU,
DVU3022, and DVU0799 in D. vulgaris. cbiA is cobyrinic acid a,c-diamide synthase gene,
MMP0419 is a Na+/Cl- dependent transporter, and DVU0799 is an outer membrane porin.
Notably, 3 out of 5 co-cultures with uniform environments had mutations in DVU3022 that
would result in drastic shortening of the protein, likely resulting in the inability to up-regulate
ato genes responsible for a variety of central metabolism functions. These mutations occurred
alongside a mutation in galU, associated with stress management and glycogenesis functions.
These genes, both aiding in metabolism, are likely energy-conserving adaptations in response to
a challenging environment.
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Expression, Purification, and Assay Development for the LAGLIDADG Homing
Endonuclease I-SmaMI
Author(s): Luis Cardena Contreas, Sonam Sakya, Virkamal Dhaliwal
Mentor: Lori Robins
Easel: 30
Abstract: I-SmaMI is a monomeric enzyme belonging to the LAGLIDADG family of homing
endonucleases. These enzymes are capable of creating double stranded breaks in DNA by
recognizing long base pair sequences (14-40bp) with high specificity. This makes these enzymes
appealing for applications in gene targeting for both medicine and biotechnology by introducing
new genes through homologous recombination. I-SmaMI has been overexpressed using
Escherichia coli and purified by affinity column chromatography. To test for I-SmaMI activity a
supercoiled DNA assay was developed. I-SmaMI assay results for the cleavage of supercoiled
DNA will be presented. Variants of I-SmaMI will be generated to develop methodology for
homing nickases, LAGLIDADG homing endonucleases that make single-strand breaks in DNA.

Moving Out: How an Archaea Used to Community Living Adapts to Living Alone
Author(s): Jordan Opsahl, Yaxuan Lu
Mentor: Kristina Hillesland
Easel: 31
Abstract: Evolution occurs, in part, through natural selection, in which the most well-adapted
individuals survive and reproduce. What happens when a species that has adapted to living in a
community must suddenly survive alone? We used a model microbial system composed of the
bacteria Desulfovibrio vulgaris and the archaea Methanococcus maripaludis to test whether
adaptation to a mutualistic interaction affected its survival alone. In this experiment, M.
maripaludis, a methanogen that produces methane from hydrogen and carbon dioxide, was
propagated for approximately 780 generations in liquid media either alone with hydrogen
provided every few days, or with hydrogen supplied as a byproduct of metabolism by D.
vulgaris. In each of these evolution experiments, half of the populations were shaken during
growth to ensure uniform hydrogen dispersal, and the other half were held still, limiting the
hydrogen available in liquid. We tested whether adaptation to hydrogen produced by D.
vulgaris also improved the performance of M. maripaludis in the solitary conditions by
measuring absolute fitness of all of the evolved communities in the solitary conditions. The
optical density was measured over time to determine the growth rate and yield of M.
maripaludis in the solitary conditions. We expect the populations that evolved with D. vulgaris
as a hydrogen supplier to have lower fitness in the solitary environment because they adapted
to the presence of another species. Our results should shed light on how adaptations may be
useful or detrimental when applied to multiple environments, as well as how the sudden
appearance or disappearance of a second species to an environment affects the species already
present.

Sphere Number of the Simple Hexagonal Lattice
Author: Izaak Berg
Mentor: Jennifer McLoud-Mann
Easel: 32
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Abstract: Lattices are collections of points in 3-space generated by integral linear combinations
of vectors in 3-space. Lattices naturally occur as the centers of solid polyhedra that tesselate 3space. The simple hexagonal lattice is the collection of centers of hexagonal prisms that
tesselate 3-space, or can be viewed as combinations of the vectors (1,0,0), (1/2, (√3)/2, 0), and
(0,0,1). One defines a lattice sphere of radius r centered at the origin to be the collection of
lattice points that are within a distance r of the origin. Lattice knots are closed non-intersecting
polygons whose vertices lie on the lattice. Our project focuses on finding the smallest radius of
a lattice sphere containing a non-trivial lattice knot - this number is the sphere number of the
lattice.

Differential Scanning Calorimetry for High-Oil Content on Synthetic Horse Tracks
Author: Kaleb Dempsey
Mentor: John Bridge
Easel: 33
Abstract: Differential scanning calorimetry (DSC) tests are being conducted to determine the
melting enthalpy (heat flow) values of high-oil content wax used as the binder in synthetic
granular composite materials. An important application of these granular composites are the
surfaces of synthetic horse racetracks. The thermal behavior of the binder is important as it
affects the mechanical properties of the track in terms of shear strength and hardness. Test
temperatures span a range from -30°C (-22°F) to 94°C (201°F) and include the thermal
transition regions where predominant melting of the wax occurs. These temperatures are
within the range many racetracks are exposed to throughout the year in various parts of the
country. Thermal transition ranges and peak temperatures were taken from the second heating
run and plotted with thermal endotherms pointing downwards by the standards for DSC wax
testing and ASTM D4419. The 1st transition peaks typically indicates the predominant melting
regions showing enthalpies of the wax samples as heat is absorbed. Our results from an
ongoing seven year trial indicate a decrease in crystallinity over time as the wax degrades from
environmental and mechanical surface interactions.

Two New Steps for the Spectral Projected Subgradient
Author: Keith Pardee
Mentor: Milagros Loreto
Easel: 34
Abstract: Differentiable functions on convex sets can be minimized using the SPG (Spectral
Projected Gradient) optimization method. For functions that aren't differentiable at every
point, the related SPS (Spectral Projected Subgradient) method can be used instead. Functions
of precisely this sort arise frequently as optimization problems in many real world situations
(including scheduling, model construction, system identification, neural networks, and pattern
classification), making the SPS method very useful in terms of its practical applications. Both the
SPG and the SPS methods require a special element called a "step" in order to work. Steps are
determined by a "step formula" built into the optimization method, but there are many
different step formulas that a method can use. (And which step formula ends up being used for
a method can have great effects on how close the approximations come to the most optimal
value.) Traditionally both the SPG and SPS methods have used the "spectral step," but recently
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two new step formulas have been designed for the SPG method (referred to as the "Dai-Yuan
steps"). Our aim is to appropriately modify and then apply these two step formulas to the SPS
method, so that we might compare their effectiveness in minimizing non-differentiable
functions to that of the spectral step. (Specifically, we will be testing them on "set-covering
problems" which have been based on linear piece-wise functions that are non-differentiable at
certain points.) We will then present and discuss the numerical results for these set-covering
problems, revealing which step formula is the most ideal for this sort of optimization problem.
The spectral step and the two Dai-Yuan steps are only but three step formulas, and this
research might provide insight into how to modify step formulas in order to create new and
more precise ones in future projects.

Hybrid Clustering-Time Series-Bayesian Neural Network Short-Term Load
Forecasting Method
Author: Dylan Carson
Mentor: Mahmoud Ghofrani
Easel: 35
Abstract: Electricity is bound by the conservation of energy. All electricity generated in an
instant must be consumed in the same instant. Load forecasting models predict how to best
use generation infrastructure to match a dynamic demand, usually called the load. This paper
offers a hybrid short-term load forecasting (STLF) model using a Bayesian neural network (BNN)
with a pre-processing stage consisting of a k-means clustering algorithm and time series
analysis. The data clusters are time series analyzed to provide the most accurate data sets for
each hour of the day. The final forecast is provided from the BNN output. California load data
is used to determine the accuracy and processing speed of the proposed method. Additionally
a comparison between BNN and other intelligent algorithms is provided using the same preprocessing stage to further gauge performance benchmarks. Successful load forecasting
enables utilities to provide enough electricity without excess generation. Reducing excess
generation helps eliminate greenhouse gas emissions and enables cost savings to be passed
directly to customers in the form of cheaper pricing.

3D Printing Non-Solid Materials: From Chocolate to Neurons
Author: Luke Johnson
Mentor: Pierre Mourad
Easel: 36
Abstract: Traditional 3D printers melt down an initially solid plastic filament, reshape the plastic
in its near-liquid state, and then allow the plastic to harden again. However, these common
printers only allow for the printing of a solid material that can be heated to a liquid state
without any chemical degradation of the material, and do not address the printing of materials
that are viscous liquids or pastes at room temperature and atmospheric pressure. Here we will
report our initial contributions to this active field of inquiry, focusing on 3D printing high
quality, customizable chocolate, as a preamble to printing 3D patterns of neurons in alginate.
While chocolate is a solid at standard temperature and pressure, it will liquefy at 88 degrees F.
We are designing a paste extruder with a novel means of deploying the chocolate. Specifically,
our method of extrusion uses an evenly heated, FDA-compliant, aluminum syringe to liquefy
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chocolate and push it onto the print bed. A motor will control movement of the plunger and
thus chocolate flow. After the chocolate printer is completed and functioning up to our
standards, we will use our experience with paste extrusion to design and fabricate a bio-printer,
which will use a print material with properties more akin to melted chocolate than solid plastic.
As such, this bio-printer will contribute to the work of our colleagues at the Alliance for Design
Innovation Lab located on the UW Bothell campus. The lab targets development of affordable,
3D-printed prosthetics.

3D Printed Finger with and Integrated Piezoelectric Sensor as Part of a
Modular, 3D Printed Hand Prosthetic
Author(s): Maike de Rezende, Evaldo Primo, Guilherme Servantes, Lucas Ohara
Mentor: Pierre Mourad
Easel: 37
Abstract: The 3D printers have become widely used to fabricate human scaled functional hand
prosthetics. Previous work on 3D printed prosthetics has resulted in prototypes capable of
performing general movements, in which mechanical force exerted by an individual actuates
the grasping motion of the hand. These available designs can offer a high degree of
functionality, but they do not offer sensation or any way for the user to experience what the
prosthetic is touching. Our research seeks to refine the design of an existent 3D printed finger
structure and to enhance its performance by integrating a membrane sensor to the fingertip,
which will be able to generate an electrical signal in response to mechanical force, interpret and
amplify that signal and then give the user feedback through a device in direct contact with the
user’s skin somewhere else in their body. We are working with a team of electrical engineers
housed in the Alliance for Device Innovation on the University of Washington Bothell campus.
Using 3D design software such as SolidWorks and Fusion360 we produce models which are
printed on MakerBot Replicators. Our device will have a substantial impact on individuals using
hand prosthetics as well as open doors to a myriad of other medical and industrial applications.

Detecting Resource Depletion Attacks in Wireless and Mobile Health Systems
Author: Ngoc Luu, Yezen Rashid
Mentor: Geethapriya Thamilarasu
Easel: 38
Abstract: Health care is making a shift towards increased use of wireless mobile and medical devices for
diagnosis and treatment. Use of wireless and mobile systems however increases the risk of security
attacks by hackers who can infiltrate these systems and steal patient information, cause the device to
malfunction, and/or create potentially life threatening situations. The purpose of this research is to
detect security attacks that occur on wireless medical and mobile devices used in healthcare systems. In
particular, we focus on detecting malwares attempting to deplete the resources of mobile devices used
in these systems. Our methodology in approaching this problem consists of monitoring specific data
attributes to gather information from a clean and infected mobile device for a set period of time.
Through the use of WEKA, a program that offers tools for analyzing data sets and testing machine
learning schemes, we can then classify and train our machine learning algorithm to examine the
collected data sets to determine malicious behavior. Preliminary results have shown that our algorithm
is able to correctly identify malicious draining of resources 75% of the time with our test data. These
results may not be indicative of the actual power consumption of other mobile devices. This is due to
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our algorithm not yet being thoroughly tested and having only collected data using a single Android
device. Therefore, further revision and testing will be conducted using larger sample sizes to create a
resource light algorithm for the detection of malware.

Determining Factors Affecting WiFi Signal Strength on the South Seattle College
Campus
Author: Nicholas Veilleux
Mentor: Emilia Gan
Easel: 39
Abstract: This research project is based on the collection of signal strength data and network
traffic data over the school-maintained WiFi network throughout the South Seattle College
campus. Data is collected via warwalking (manually walking while using a portable computer to
scan WiFi networks), using open source software airodump-ng coupled with cellular GPS data
fed into the program by the Android app ShareGPS. The data is then processed, statistically
analyzed and presented in graphical representation using R in order to provide users the ability
to practically discern between viable and inept access points across the campus according to
position, time, use demands, and weather conditions. The goal is to provide administrators of
the network and users of the network with valuable information regarding network
optimization and availability. Preliminary work has been done to establish the hardware and
software setup necessary to collect the data. We have also established a workflow for analyzing
our data, from downloading the data from the data collection program to storing the data in
Excel files, prior to analysis and visualization in R. The South Seattle College Library was chosen
as the test site for our project study, as it is central to the South Seattle College community and
is where many students meet and study. From the preliminary data we collected, it is apparent
that there are fluctuations in WiFi signal strength. When more data are collected, we hope to
discover patterns in these fluctuations so that the factors contributing to WiFi signal strength
on campus can be used to make real-time recommendations on where to go for the best
possible WiFi signal on campus given a specific set of conditions.

Charter Schools-Geographical and Population Demographics
Author(s): Quyen Truong, Quan Tran
Mentor: Emilia Gan
Easel: 40
Abstract: A public charter school is a publicly funded school that is governed by a group or
organization under charter law with the state. The charter school can have its own rules and
regulations, but it must meet the accountability standards stated in its charter. In 2012, voters
in Washington State approved Initiative 1240, allowing up to 40 charter schools to open in the
state over the next five years. Our project will look at data from charter schools throughout the
nation to answer the following questions about the charter schools that have recently opened
and that will open in the near future in Washington State: 1. Do the demographics of students
attending charter schools differ from those of other public school students? 2. Do students
attending charter schools perform better from than other public school students as measured
by graduation rates and/or test scores? We are collecting publically available data from both
federal (https://nces.ed.gov/ccd/data/txt/pau061clay.txt) and state Department of
Education websites and other sources. The data are being merged and cleaned using R, in
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preparation for statistical analysis and visualization using R. We intend to create a web
application that will present our results and allow users to compare charter school performance
to areas with similar demographics.

The Land of Anger and Outrage
Author(s): Sana Farooqui, Jacquelyn Julien
Mentor: Susan Jeffords
Easel: 41
Abstract: Historically, America was founded on unjust practices that dehumanize people of
color in the form of racial profiling. Due to modern social media, society has an increased
awareness of racial incidents occurring across America. Incidents are reported more quickly
than in the past, and as a result, individuals are reacting and creating a new form of social
discourse, which includes cultural outrage and anger. The Angry Americans Post-9/11 project’s
goals were to uncover the root causes of and analyze why Americans are so angry in a post
9/11 society. This research is important because Americans are seeing an increasing trend in
aggression that is displayed by U.S. residents, which can have both short and long-term effects
on personal and societal well-being. By analyzing scholarly articles, social media platforms, and
web content, this research focused on two specific areas: the individualistic tendencies that
Americans contribute to their representation of anger, and the cultural outrage as a result of
institutional racism, focusing on social media as a major outlet for this anger and frustration.

Multi-position Thumb as Part of a Modular, 3D Printed Hand Prosthetic
Author(s): Robby Shaffer Jake Schriner, Han Dang, Katy Kuznetsova
Mentor: Pierre Mourad
Easel: 42
Abstract: Our ability to design and print 3D objects allows us to be on the cutting edge of
prosthetic design. Currently, there are several types of 3D printable prosthetic hands available
with fixed thumb grasping motions; however, none of them offer the multi-position grasping
thumb like what we have achieved. A variable thumb grasping motion grants users the ability to
complete more technical tasks such as picking up a piece of paper. To some this may seem
trivial, but for those using hand prosthetics, in particular, double amputees, the impact is
tremendous. The device we have produced offers users two types of thumb grasping motions.
The first is a “cup grip” in which the thumb closes along a plane that is parallel to the index
finger’s closing path. The second is a “key grip” in which the thumb closes on a path
perpendicular to that of the index finger. This device does not require the precision of
expensive, high end 3D printers and thus it is available to a wider range of individuals that most
prosthetic devices. Our design is also modular so that it can be used with a variety of systems
where individuals may have varying levels of mobility. This work is being done at the Alliance
for Design Innovation Lab located on the UW Bothell campus utilizing 3D design software to
produce individual components which we then 3D print and assemble. At this moment, we
have a highly functional prototype which, pending IRB approval, we will fit to suitable
candidates to test and give us feedback. Once our design is released, our device will improve
the quality of life of countless unfortunate people both locally and globally by providing them
access to an inexpensive yet highly functional prosthetic hand.
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Bringing Baseline Data into the 21st Century: Digitizing restoration planting data
in the North Creek Wetland
Author(s): Dawn Hatfield, Sarah Verlinde
Mentor(s): Caren Crandall, Maura Shelton
Easel: 43
Abstract: A North Creek Wetlands geodatabase has been created and is comprised of current
plant community plant groups. These plant community inventories include types and locations
including relevant landmarks. This data is collected using Global Positioning System (GPS)
technology to record the location as well as plant groupings. The database utilizes a Geographic
Information System (ESRI GIS) to record and map this data. The geodatabase gives us a
snapshot of the present plant communities and conditions, however, there is no original
planting plan data in the geodatabase. To compare the community plant data with the original
planting plans, the “as-built map” in pdf format that records the approximately 200 original
planting polygons must be digitized and georeferenced. The plant list for each polygon will be
recorded into GIS files in order to correspond with the appropriate “as-built” polygon. The lack
of historical digital data prohibits comparisons of “Before” and “After” and the resulting
relationships that can be investigated. The ability to compare these two data sets both
temporally and spatially via GIS would provide invaluable knowledge to expand on-going
research on the North Creek Wetlands as well as adding to the present body of knowledge for
other large wetland restoration projects.

Poster Session: Digital Future Lab - Discovery Hall 150
1pm-3pm
Project Management at the Digital Future Lab
Author(s): Jerri Roberts
Mentors: Aina Braxton, Jason Pace
Abstract: The research conducted in the Digital Future Lab (DFL) is mainly done through the
rapid prototyping process of our interactive media products which I am heavily involved in as a
Project Manager. As a Project Management intern at the DFL I support my team members as a
mediator, moderator, and translator. In order to successfully accomplish this I have had to
clearly define the roles of all of my team members. As a student in the school of
Interdisciplinary Arts and Sciences I have gained many skills to help facilitate cross disciplinary
dialogue between team members while reinforcing positive communication in a very diverse
group of individuals. DFL highly values diversity and social justice issues, and I have been able to
contribute to appropriating the representations found in our interactive media products not
only through my education in the Media and Communications program, but also through my
lived experiences with my team members. This internship has allowed me to ethnographically
research the functions of a team as well as the functions within a team, and through my role as
a Project Manager I have been able to observe and implement these functions. One of my main
duties is to map out and schedule production flow and through my observations and
interactions with my team members I have learned how to successfully delegate and plan out
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tasks in a manner that allows the team to successfully meet a common goal through both the
strengths of the individuals as well as balancing the work with defined roles for team members.

Chrysalis
Author(s): Emmett Scout Josefina Garcia-Turner, Maya Zaidenstadt, Rezina
Habtemariam, Ryland Monson, Shayna Elbling, Shannon Leigh, Keezy Young
Mentor: Ron Krabill, Jason Pace
Abstract: Chrysalis is a visually rich and emotional interactive journey that allows users to
interrogate their notions of gender in a beautiful and thoughtful way. It is an exploration into
portraying gender through interactive media, offering players the opportunity to experience
how gender plays into—and complicates—everyday circumstances. Its goal is to use narrative
engagement to teach empathy, broaden understanding, and encourage conversation around
issues of gender. The story of Chrysalis evolves over a month, as the protagonist seeks
employment, engages with an activist community, develops their identity, and ultimately
returns to their small-town childhood home to visit their family. The main character gains
shape, form, and identity through their interactions, choices, and dialogues with other
characters and the world. As players are tasked with developing the gender identity of the
protagonist, they are encouraged to examine which of their choices feel natural or correct—
and why. Chrysalis is an intersectional work, acknowledging that gender identity and expression
are nuanced by race, sexual/romantic orientation, class, age, disability, religion, national origin,
and other lived realities. For this reason, further development of Chrysalis will include extensive
collaboration with people of diverse backgrounds, whose input will shape its many characters
and conversations. This project was started through the combined efforts of undergraduate
work at the Digital Future Lab and graduate students from the Masters in Cultural Studies
program, with concept art by local artist Keezy Young. It is currently in development at the
Digital Future Lab.

38

Thank You for Attending the 2015
Undergraduate Research Symposium

Important Dates for 2015-2016
Undergraduate Research Fair: Oct 14th, 2015 @ The North
Creek Event Center
UWB Founder’s Fellow Applications: December 4th , 2015
Undergraduate Research Week: January 25th – 29th, 2016
Undergraduate Research Symposium: May 6th, 2016
(All Dates are Tentative and Subject to Change)
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Undergraduate Research offers various services and resources that will
make your Research, Scholarship, and Creative Activities easier and more
effective.
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