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Administrative and Information Systems
Abstract Submissions

Name: Amrina Ferdous
Email: amrina.rafi@gmail.com
Abstract Title: Predicting class membership using Imputation methods for clinical variable for
hepatocellular carcinoma (HCC)

A good analysis should not exclude missing observation. Missing observations are often found while
analyzing data in Biostatistics. However, it is important to include all the necessary gene variables as
well as clinical variables to analyze hepatocellular carcinoma (HCC). This study aims at imputing group
membership for clinical variable by using some imputation technique. Logistic regression model has
been selected for this work. SAS 9.2, a commercially available statistical software has been used to
analyze the data set. The analysis has been performed excluding and including clinical variable: platelets.
A comparison has been made of the two procedures. Hypothesis testing for testing the significance of
coefficient of APC, P15, P73, P14, P16, DAPK, RAR_, RASSF1A, O6MGMT, E_cadherin, Platelets has been
performed. We have concluded that the logistic model including predicted values for the clinical
variable: platelets is better than the logistic model excluding platelets.

[1]

Administrative and Information Systems
Abstract Submissions

Name: Yuchao Ma
Email: yuchao.ma@wsu.edu
Abstract Title: Gait Pattern Examination of Low Vision Persons Using Networked Wearables

Many studies have reported that glaucoma patients experience mobility issues such as walking slowly
and bumping into obstacles frequently. However, little is known to date about how a person's gait is
impacted due to glaucoma. In this study, we design and development a gait analysis approach using a
shoe-integrated sensing system, and accompanying machine learning techniques to quantitatively
examine gait patterns in glaucoma patients. The customized sensor platform is utilized in a clinical trial
conducted with 9 glaucoma patients and 10 age-matched healthy participants. The signal processing and
machine learning algorithms automatically detect effective gait cycles and extract both steady-state and
spatio-temporal gait features from the signal segments. We perform machine learning algorithms to
distinguish glaucoma patients from healthy controls, and identify several prominent features with high
discriminability between the two groups. The results demonstrate that classification algorithms can be
used to identify gait patterns of glaucoma patients with an accuracy higher than 94% in a 10-meter-walk
test. It is also demonstrated that gait features, such as evenness of the sway speed along medio-lateral
direction between the two feet, are significantly different (p-value &lt; 0.001) between older adults with
and without glaucoma. These results suggest that wearable sensors can be used for continuous and realtime assessment of gait and mobility problems in individuals with low vision.

[2]

Administrative and Information Systems
Abstract Submissions

Name: Bei Peng
Email: beipeng.peng@gmail.com
Abstract Title: A Need for Speed: Adapting Agent Action Speed to Improve Task Learning from NonExpert Humans

Principal Topic
As robots become pervasive in human environments, it is important to enable users to effectively
convey new skills without programming. Most existing work on Interactive Reinforcement Learning
focuses on interpreting and incorporating non-expert human feedback to speed-up learning; we aim to
design a better representation of the learning agent that is able to elicit more natural and effective
communication between the human trainer and the learner.

Method/Hypotheses
We are interested in studying whether users can interpret the behavior of the adaptive speed agent
correctly and how user performance will change in response to the changing speed of the agent. We
developed the LAMBDAS approach to implement the adaptive speed agent. Our domain is a simplified
simulated home environment. The participant needs to train a virtual agent to accomplish tasks by
giving reward and/or punishment in a variety of simulated environments. We collected data from 165
users from Amazon’s Mechanical Turk to gain insights and/or final results.

Results/Implications
Our results show that 1) our novel adaptive speed agent dominates different fixed speed agents on four
evaluation metrics (training accuracy, wall clock time, number of time steps, and amount of explicit
feedback), 2) the agent's action execution speed can be successfully modulated to encourage more
explicit feedback from a human trainer in areas of the state space where there is high uncertainty, and
3) different training conditions do affect user performance and preference.

[3]

Administrative and Information Systems
Abstract Submissions

Name: Edwin Sanusi
Email: edwin.sanusi@wsu.edu
Abstract Title: Emotions after Business Failure: The role of mixed emotions on opportunity evaluation
and exploitation
Business failure is a traumatic experience for many entrepreneurs. While some may quickly start new
businesses, others never return to self-employment. This decision can be largely shaped by the
entrepreneurs' emotions after the business failure. In contrast to previous research on emotions and
entrepreneurship, this study assesses the effects of mixed emotions on subsequent opportunity
evaluation and exploitation. In a scenario-based study, many participants reported a mix of positive and
negative emotions as expected results from business failure, consistent with cognitive appraisal theories
of emotions. Mixed emotions did not significantly affect evaluation of subsequent opportunities, but
did influence reported likelihood of exploitation.

Keywords: business failure, mixed emotions, business opportunity, evaluation, exploitation

[4]

Administrative and Information Systems
Abstract Submissions

Name: Ethan Spangler
Email: ethan.spangler@wsu.edu
Abstract Title: Allies with Benefits: US Effect on European Demand for Military Expenditures

The US-European security relationship has been an international staple since the establishment of the
North Atlantic Treaty Organization in 1949. However, over the course of the 21st Century US interests
and attention have been drawn elsewhere. To understand what consequences this shift in attention
may have, it is first important to establish what kind of security relationship the US and Europe have. Do
European nations see the US military expenditures as a complement to their own forces or as a
substitute? Thus it is the goal of this paper to estimate the link between US and European military
expenditures.

Past work in this area has found mixed evidence concerning the effect of US military expenditures on
European military expenditures. Some studies have found a negative relationship, insinuating that some
European states free-ride off US protection. Others found a positive relationship, denoting a
complementary nature with US defense spending. This paper applies new data to the topic.

The most important contribution of this paper is the instrumentation for regional US military
expenditures. Using information obtained through the US Department of Defense Base Structure
Report, which details all active US base and personnel deployments, I instrument for US military
expenditures in Europe. This better depicts the factors facing European policymakers than previously
used total US military expenditures. This new information is applied to a panel dataset of 26 European
countries for years 2000 to 2012. Results show a positive relationship between US and European military
expenditures.

[5]

Administrative and Information Systems
Abstract Submissions

Name: Gina Sprint
Email: gsprint@eecs.wsu.edu
Abstract Title: Detection and Analysis of Changes in Everyday Physical Activity Data
Principal Topic
Inexpensive wearable sensors have enabled widespread collection of personal physical activity data.
Wearable fitness devices, such as the Fitbit, count steps during the day and measure sleep quality at
night. Often users wear such devices to track their progress towards achieving a health goal.
Consequently, a computational framework to automatically and unobtrusively detect changes in
physical activity data collected from wearable devices could help motivate users to reach their health
goals.
Method/Hypotheses
Using machine learning algorithms and statistics, we aim to detect and analyze changes in physical
activity data from wearables. Our approach computes over 25 relevant metrics, such as the number of
walking bouts per day. We hypothesize detected changes in these metrics are representative of users’
progress towards their health goals. To investigate this hypothesis, we compared two weeks of Fitbit
data from individuals (N=12) participating in a health intervention study. Data were collected one week
before the intervention and one week after. The intervention consisted of education, goal setting, and
goal tracking for various health categories including exercise and sleep.
Results/Implications
Results indicated statistically significant changes in participants’ physical activity data were reliably
detected with our metrics and associated algorithms. Upon a detected change, additional analysis
identified the metrics that exhibited the most improvement (i.e. increased duration and frequency of
walking bouts) for each participant.

In summary, change detection and analysis algorithms offer several advancements to computer science
and fitness tracking by providing personal, objective, and automatic goal tracking without additional
overhead for the user.

[6]

Administrative and Information Systems
Abstract Submissions

Name: Jing Sun
Email: jing.sun@wsu.edu
Abstract Title: MOBILE COMMERCE AND ORGANIZATIONAL PERFORMANCE: DEVELOP A MODEL OF
MOBILE COMMERCE BUSINESS VALUE
Principal Topic
As an extension of electronic commerce (e-commerce), mobile commerce (m-commerce) has been
significantly adopted by organizations to conduct business. Given the importance of m-commerce, this
research seeks to gain a better understanding of m-commerce business value. Thus, this research
explores the following key research questions in this concern: (1) what have been done in the field mcommerce business value; and (2) how m-commerce investments and capabilities create business value.

Method
A total of 16 articles from leading information system journals and other journals are reviewed. With the
guidance of the IS success model by Delone and Ephraim (2003), this paper reviewed m-commerce value
from the perspectives of technology, individual and organizational level.

Results/Implications
The research approaches, guiding theories and the findings in each category are presented to illustrate
the principle dimensions of the research enquiry. Finally, this paper proposes a model of m-commerce
business value to guide future research in this area. This literature review contributes to both academia
and practice. The contribution to academia of this literature review is threefold: (1) provides a synthesis
of key research findings; (2) identifies gaps in research, and (3) shows paths for overcoming the current
research limitations by providing a research agenda. To practitioner, this research answer the question
that whether the investment of m-commerce will increase the business performance. Based on the
literature review, both theoretical and empirical evidences can be found to support the business value
of m-commerce.

[7]

Agricultural and Natural Sciences
Abstract Submissions

Name: Katie Adolphsen
Email: kadolphsen@vetmed.wsu.edu
Abstract Title: Understanding symbiotic nitrogen fixation relationship efficiencies through genetic
manipulation of host-symbiont pairs

Nitrogen is the major limiting nutrient in agriculture. The production of synthetic nitrogen fertilizers is
expensive and a major source of greenhouse gas emissions. An alternative source of nitrogen for plant
growth comes from the symbiosis between soil bacteria called rhizobia, and legume plants. The legume
forms root nodules, specialized organs that house the bacteria within an environment that allows the
bacteria to convert atmospheric nitrogen into compounds the plant can use. Our goal is to improve this
relationship, called symbiotic nitrogen fixation (SNF), to reduce crop dependence on synthetic fertilizers.

The legume host-symbiont pair, Sinorhizobium meliloti and the barrel medic Medicago truncatula, is one
model used to study SNF but it is partially effective and the plant shows signs of nitrogen deficiency. A
closely related bacterium, Sinorhizobium medicae, has a more effective relationship with the same
legume. We identified a small set of proteins made in S. medicae nodules that are not present in S.
meliloti.

We hypothesized that some of these S. medicae proteins contribute to the efficient symbiosis between
S. medicae and M. truncatula. By moving the genes encoding these proteins from S. medicae to S.
meliloti we tested this hypothesis. One protein, predicted to breakdown a toxic by-product of
metabolism, improves symbiotic efficiency of S. meliloti with M. truncatula. We also introduced this
gene into the bacterium that nodulates pea plants, Rhizobium leguminosarum, and found increased
nodule formation, indicating that this gene may have broader applications in understanding the
interaction between hosts and their bacterial symbionts.

[8]

Agricultural and Natural Sciences
Abstract Submissions

Name: Probir Kumar Das
Email: probirkumar.das@wsu.edu
Abstract Title: Precision in pollination management for tree fruit yield security
Bloom and fruit set are annual worries for growers to maintain yearly crop potential of an orchard. Ten
of the largest fruit species we grow in WA relies on bees for pollination. Currently, pollination has
become an important issue facing agriculture with threat of declining honey bee (Apis mellifera), mainly
due to colony collapse disorder. Another key issue is pollinizer (i.e., trees planted as pollen-source),
competes main cultivars for water, nutrients and energy inputs. They also serve as a harbor of pollen
sourced diseases.
Our project goal is to develop a pollination system for tree fruits, ensuring full replacement of
pollination from bees and pollenizing from trees.
In 2014 and 2015, several field trials in concert with lab studies have taught us how we can improve our
pollination process. In both season, ‘Tieton’ sweet cherry (Prunus avium L.) significantly increased (15%
and 10%) by supplemental pollination over natural, which was due apparently to increased pollen
deposition. Proof of concept trial on both sweet cherry and apple proved efficacy of precision
pollination strategy, generating fruit set in bee exclusive environment. In 2015, from pollen rate trial in
‘Jazz’ apple, we have noticed, our approach has the ability to serve as a precision tool for crop load
management.
From convincing results of these trials, we were able to find the electrostatic application as promising
strategy for adequate fruit set and optimal fruit quality. Our method could render power of pollination
to growers, while saving water, energy inputs, and reducing environmental foot prints.

[9]

Agricultural and Natural Sciences
Abstract Submissions

Name: Danielle Guzman
Email: danielle.guzman@wsu.edu
Abstract Title: Genetic Diversity Analysis of Pear using Target Region Amplification Polymorphism (TRAP)
Danielle Guzman, Seanna Hewitt, Rachel Daniel, Marco Galli, Nathan Tarlyn, Kate Evans and Amit
Dhingra
Department of Horticulture, Molecular Plant Sciences, Washington State University
Principal Topic
The pear (Pyrus Communis) breeding efforts in the US are focused on developing rootstocks with
desirable traits such as dwarfing, disease resistance, vigor, precocity, and cold tolerance. One of the
challenges encountered towards this goal is finding genetically diverse parent material and genotypes
that are adapted to the US environment.
Method/Hypotheses
We have established a pear seedling population from crosses between ‘Bartlett’, ‘d’Anjou’, and ‘Comice’
genotypes that have survived in the US environment for over a century. Further, we have also
established a population where the pollen were exposed to gamma radiation prior to pollination with
the aim of enhancing genetic diversity in advanced varieties. This approach has been demonstrated to
enhance genetic diversity via the generation of aneuploids. We phenotyped the seedlings and analyzed
the genetic relationship among these pear seedlings using Target region amplification polymorphism
(TRAP) molecular markers to identify individuals with desirable agronomic traits. TRAP analysis is a cost
effective and efficient PCR-based approach used to produce multiple polymorphic markers around
targeted gene sequences.
Results/Implications
TRAP reaction produced a total of 32 polymorphic loci in a population of 185 individuals. The
polymorphisms were scored and analyzed using the software programs STRUCTURE, CLUMPP and
DISTRUCT, which grouped the pear individuals into sub-populations based on their genetic similarities.
From this analysis we identified 14 distinct sub-populations within the main pear population. This
information is expected to strengthen the pear breeding efforts in selecting genetically diverse
individuals either as parental material or direct candidates for rootstock trials.

[10]

Agricultural and Natural Sciences
Abstract Submissions

Name: Seanna Hewitt
Email: seanna.hewitt@wsu.edu
Abstract Title: Transcriptomic analysis of cold induced, ripening-related, gene expression in Bartlett and
D’Anjou pears
Principal Topic
As a climacteric fruit, ripening in European pear (Pyrus communis) is characterized by a burst of
respiration accompanied by concomitant ethylene biosynthesis. Unlike most other fruits pertaining to
this category (including apple, banana, and tomato), pears require a range of cold-temperature
exposure to induce ripening. The extent of cold conditioning required varies by genotype—e.g. ‘Bartlett’
pears require 15 days of chilling at 0-5°, whereas ‘D’Anjou’ pears require 60 days of chilling. The
physiological and hormonal responses to cold temperature storage have been well characterized in
pear; however, the molecular mechanisms underlying this phenomenon are not well understood.

Method/Hypotheses
We conducted a time-course sampling of Anjou and Bartlett pear fruit exposed to partial and complete
cold conditioning. Quantitative reverse transcription polymerase chain reaction (qRT-PCR) analysis,
complemented by subsequent total RNA sequencing allowed us to identify genes in ripening related
pathways that display differential levels of expression as a result of cold conditioning.

Results/Implications
The genes of greatest interest that were differentially expressed throughout conditioning and ripening
were ethylene, respiration, and auxin-related transcripts. Additionally, we have identified differential
expression of several transcripts in response to cold-temperature exposure which appear differentially
regulated according to pear variety. This method of RNAseq validation of qRT-PCR gene expression
analysis allows for a focused investigation of candidate genes involved in the control of cold-induced
fruit ripening in a complex, non-model system.

[11]

Agricultural and Natural Sciences
Abstract Submissions

Name: Nannette Huber
Email: nannette.huber@wsu.edu
Abstract Title: Assessment of Non-Point Source Phosphorus Pollution Potential in the IncreasinglyUrbanized Puget Sound Region

Principal Topic
The health of Puget Sound is directly connected to its watersheds through the transport of nutrientladen sediment and other materials by surface runoff. Phosphorus loading is a particular concern as
phosphorus is the limiting nutrient for algae, cyanobacteria, and other aquatic plants in both fresh and
brackish waters. While non-point source pollutants, such as phosphorus, can be difficult to quantify, the
first step to controlling these inputs is to develop an understanding of their sources.

Method/Hypothesis
This study used spatial and statistical analysis to quantify and categorize non-point source phosphorus
pollution as it relates to land use, slope, soil texture, and erosion potential in the Puget Sound region of
the State of Washington.

Results/Implications
The resulting data were used to determine which land areas around Puget Sound are most likely to be a
source of non-point source phosphorus pollution entering area streams. This analysis found that soluble
reactive phosphorus loading to surface waters in the Puget Sound region is most likely to come from
areas with an urban land use, moderately-steep slope, and “medium” erosion potential. Forested areas
are least likely to contribute to soluble reactive phosphorus loads. Total phosphate loads were not
correlated with any land use, slope, soil texture, or degree of erosion potential. In addition to spatial
trends, temporal trends in non-point source phosphorus data were examined. Non-point source
phosphorus loads were also shown to have a seasonal trend, with the lowest phosphorus loading
occurring during the spring and highest during the wet, fall months.

[12]

Agricultural and Natural Sciences
Abstract Submissions

Name: Edgard Jauregui
Email: edgard.jauregui@wsu.edu
Abstract Title: Intramolecular interaction of the Calcium/Calmodulin-dependent Protein Kinase (CCaMK)
in Medicago truncatula

Principal topic
The calcium/calmodulin-dependent protein kinase (CCaMK) is an important effector protein of
Ca2+/calmodulin-mediated signaling. CCaMK has been established as a critical regulator of plantmicrobe symbioses. It contains a Ser/Thr kinase domain in its N-terminal, and two regulatory domains:
a calmodulin-binding/autoinhibitory domain and a visinin-like domain. Recent studies have revealed the
presence of two phosphorylation sites, S343 and S344, in CCaMK. Preliminary results suggested that
these two phosphorylation sites are critical for an intramolecular interaction between the different
domains of CCaMK.

Method/Hypotheses
Our published data revealed that S343D and S344D mutants were drastically compromised in their
affinity to calmodulin (CaM), but our unpublished data indicated that the synthetic-peptides
corresponding to the mutated CaM-binding domains are able to interact with CaM. These results led us
to hypothesize that there is an intramolecular interaction involving S343 and S344, and other region(s),
most likely the kinase domain of CCaMK, which is critical for its activity. In order to test this hypothesis,
we created a series of progressive deletions in the CCaMK protein to determine the area in the kinase
domain that interacts with these phosphorylation sites. The deletion mutants were subjected to
calmodulin-binding assay to observe their recovery of affinity to calmodulin.

Results/Implications
The progressive deletion, along with calmodulin-binding assays, has revealed that there is an area of 50
amino acids that interacts with the phosphorylation sites S343 and S344. As expected, this area is
located within the kinase domain, suggesting that the intramolecular interactions with the
phosphorylation sites regulate the kinase activity of CCaMK.

[13]

Agricultural and Natural Sciences
Abstract Submissions

Name: Benjamin Kilian
Email: ben.kilian@wsu.edu
Abstract Title: Detection of genome wide polymorphisms in Prunus avium
Principle Topic
Prunus avium represents a genetically narrow germplasm. At the gene sequence level, sweet cherry
varieties are nearly identical while concurrently demonstrating remarkable variation in physical traits
valued by the industry. These traits, including fruit size, color, and mature harvest window, can
significantly impact product value. Growers need to be able to positively distinguish between varieties in
order to predict those specific traits. We are interested in providing a timely, positive identification of
unique genetic differences between closely related sweet cherry varieties.

Methods/Hypothesis
We hypothesize that combining sequence data with specific molecular biology techniques will allow us
to identify genetic sequence (DNA) differences between closely related sweet cherry varieties. We used
Target Region Amplification Polymorphism (TRAP) to identify differences between five sweet cherry
varieties. The TRAP assay is a PCR-based technique using a known genetic sequence and multiple
random sequences that are visually represented using a gel to display precise genetic differences
between samples. Following TRAP, DNA bands were isolated, purified and the sequence data were
comparatively analyzed among sweet cherry varieties.

Results/Implications
We implemented an approach to identify sequence differences based on the TRAP assay. This is an
efficient and economical complementary approach to whole genome sequencing to identify specific
genetic differences among closely related plant varieties. This method provides a framework from which
molecular markers can be derived to distinguish between closely related varieties. This will allow sweet
cherry growers to genetically verify their product to predict future outcomes and it can easily be
adapted for use by plant breeders.

[14]

Agricultural and Natural Sciences
Abstract Submissions

Name: Megan Lewien
Email: megan.lewien@email.wsu.edu
Abstract Title: EVALUATING THE ACCURACY AND EFFICIENCY OF CHLOROPHYLL FLUORESCENCE
IMAGING FOR IDENTIFICATION OF HEAT TOLERANT WHEAT GERMPLASM
Principal Topic
Precise, accurate and rapid measurement of traits is important for the improvement of new plant
varieties. Chlorophyll fluorescence imaging (CFI) can potentially improve selection in wheat breeding as
it can be used to rapidly and non-invasively quantify photosynthetic performance and measure plant
stress. Heat stress is becoming a major limiting factor to wheat production throughout the world, due in
part to a reduction in photosynthetic capacity and associated yield.

Method/Hypotheses
The object of this study is to assess the advantages of using CFI for early detection of heat stress on
wheat over standard evaluation methods. At the Washington State University Phenomics facility, CFI
measurements were taken twice a day for 10 days under heat stressed conditions on eight elite spring
wheat lines from the Pacific Northwest with variable levels of heat tolerance. Standard heat stress
evaluations, including portable fluorometer and chlorophyll concentration measurements, were taken
during the experiment as a means of evaluating CFI accuracy and efficiency.

Results/Implications
Both the CFI and portable fluorometer detected a rapid decline in photosynthetic yield after eight days
of heat stress in the susceptible lines and a stable photosynthetic yield over the same period in the
tolerant lines. CFI measurements indicated an increased photo-protective activity in the heat tolerant
lines. Overall, there were no significant advantages to using CFI over standard heat stress evaluation
methods. CFI is an accurate method for studying photosynthesis but is not recommended for efficiently
selecting for heat stress in wheat breeding.

[15]

Agricultural and Natural Sciences
Abstract Submissions

Name: Yu Ma
Email: yu.ma@wsu.edu
Abstract Title: GENOME-WIDE SNP IDENTIFICATION, LINKAGE MAP CONSTRUCTION AND QTL MAPPING
FOR MINERAL NUTRIENTS IN PEA
Principal Topic
The advent of next generation sequencing technology has expanded the capacity for high throughput
single nucleotide polymorphism (SNP) development, trait mapping and marker-assisted selection (MAS)
in many crops. This research focused on identification of SNP markers using genotyping-by-sequencing
(GBS) in pea, construction of a high-density linkage map and comparative mapping with other closely
related legumes, and identification of quantitative trait loci (QTLs) for seed mineral nutrient
concentration and content.

Method/Hypotheses
We used GBS to generate genome-wide SNPs through universal network enabled analysis kit (UNEAK)
software in an F6-derived recombinant inbred line (RIL) population. Using the SNPs and previously
published SSRs, we constructed a linkage map through OneMap software and comparative maps with
other legumes by pairwise alignment using the BLASTN algorithm. QTL analysis for all the traits was
performed across two locations and conducted using composite interval mapping software.

Results/Implications
1609 high-quality SNP markers were discovered through GBS. 1683 markers including 75 previously
published markers and 1608 SNP markers were mapped in a linkage map with a map size of 1310.1 cM.
The highest level of synteny was observed with comparisons to the genome of Medicago truncatula. For
the QTL study, 51 seed nutrient concentration QTLs, 53 seed nutrient content QTLs and 6 seed weight
QTLs were identified. The QTLs explained from 2% to 43.3% of phenotypic variance. This study provides
an important resource for development of a set of tools to enable MAS to increase levels of mineral
nutrients in pea.

[16]

Agricultural and Natural Sciences
Abstract Submissions

Name: Shantel Martinez
Email: shantel.martinez@email.wsu.edu
Abstract Title: Genome-wide Association Mapping of Preharvest Sprouting Traits in PNW White Winter
Wheat

Preharvest sprouting (PHS), the germination of grain on the mother plant under cool and wet
conditions, is a reoccurring problem for wheat farmers worldwide. PHS susceptibility can lead to
degradation of starch granules which results in low Falling Numbers (FN). Low FN grain produces poor
quality bread and cakes. PHS susceptibility is also associated with lower seed dormancy. Too much
seed dormancy can result in poor seedling emergence of winter wheat. Association mapping can help
increase breeding efforts towards PHS tolerance by identifying genetic loci contributing to PHS-related
traits in PNW germplasm. This study evaluated a panel of 469 white winter wheat cultivars and elite
breeding lines. The panel was genotyped using the 90k SNP Illumina iSelect array and 25,968
polymorphic markers were identified. PHS tolerance was examined using two PHS-related traits: 1)
spike wetting tests and 2) falling numbers. A mixed model analysis was used to obtain BLUPs for all of
the PHS-related traits over 2-3 environments in Washington State and also to determine loci association.
Association mapping was conducted using the GAPIT R package with principal component and kinship
matrix analyses incorporated. The panel had three kinship groups based on the end-use class and
breeding program of origin. Similar loci were identified in both the falling numbers and spike wetting
tests. However, a large number of significant loci were only found in one test and not the other. Novel
loci identified in this study can improve PHS tolerance in a breeding program through marker assisted
selection.

[17]

Agricultural and Natural Sciences
Abstract Submissions

Name: Tung Nguyen
Email: tung.nguyen@wsu.edu
Abstract Title: The role of watershed properties in governing headwater catchment streamflow
response to climate change

Headwater catchments are important sources of surface water supply, groundwater recharge and, thus,
groundwater supply for agricultural activities in the Yakima River Basin (YRB, one of the most important
agricultural basins in the western U.S). These catchments are vulnerable to projected climate change in
future decades, particularly if their runoff is dominated by snowmelt. Recent regional studies projected
climate change to cause continued decline in snowpack and earlier snowmelt resulting in low summer
flow in streams. However, average large scale response to climate change might not be the same at
smaller scales, when considering the differences in physical characteristics, such as soil and geology. The
goal of this study is to assess how three headwater catchments in different parts of the YRB respond
differently to climate change in terms of groundwater recharge and streamflow, and the extent to which
these differences are due to physical properties, such as those that govern subsurface response. A
Regional Hydro-Ecologic Simulation System (RHESSys) is used with statistically downscaled climate
projections for the 2040s and 2080s from eight global climate models driven by two different
representative concentration pathways, RCP4.5 and RCP8.5. Our preliminary results show that
catchments having the least conductive soils and no contribution from deep groundwater is the least
impacted by change in terms of timing of the peak and magnitude of change. Whereas the catchment
that has contribution of deep groundwater experiences the most drastic change. This shows how
vulnerable catchments that have their streamflow contributed by groundwater are under warming
climate.

[18]

Agricultural and Natural Sciences
Abstract Submissions

Name: Bodh Paudel
Email: bodh.paudel@wsu.edu
Abstract Title: Soil Amendment with Green Manures and Seed Meals Improve Soil Health and Enhance
Soil Microbial Activity in Potato and Douglas-fir
Principal Topic
Fusarium root rot is one of the most common soil borne diseases of conifer seedlings. This disease is a serious problem on
many different species of conifers and generally occurs wherever bare root nursery stock is produced. Verticillium wilt in potato
is one of the major threats in potato. Soil fumigation with methyl bromide/chloropicrin in Douglas-fir and metam sodium in
potato has been major control tactics. Due to safety and environmental concerns, these chemicals have been increasingly
restricted. The soil-borne pathogens must be managed for profitable production and more cost-effective and environment
friendly management options are needed. This became a major concern to farmers in countries including US where it is used
for the production of economically important crops including forest seedlings and vegetable. However, growers have
continuously used it under critical use exemption. Consequently, finding alternatives has become crucial.
Method/Hypotheses
Organic soil amendments such as green manures (GM), composts, and brassicaceous crop residues are gaining interest for safer
disease management via biofumigation and enhancement of soil and plant health. We hypothesized that one or more Brassica
seed meals or green manure will reduce pathogens in soil and enhance soil health and beneficial organisms. Field studies in
Washington State evaluated the effects of various GM and Brassica seed meal amendments on beneficial soil organisms and
activities, as well as soil borne pathogens, in two different cropping systems. Treatments in the Douglas-fir study included
selected Brassica GM and seed meals and those in the potato study included both brassicaceous and non-brassicaceous GM
with four replications in randomized completely block design.

Results/Implications
In the Douglas-fir study, soil density of Fusarium spp. was significantly lower in B. juncea green manure (BjGM) (1.77 log CFU g
soil-1) compared to chemical fumigation (2.43 log CFU g soil-1) and untreated control (2.55 log CFU g soil-1); whereas the soil
density of potentially antagonist Trichoderma spp. was greatest in fumigated plots (3.7 log CFU g soil-1) followed by BjGM (3.42
log CFU g soil-1). Dehydrogenase enzyme, an indicator of soil microbial activity, tended to be highest with GM treatments and
lowest in fumigated soil in both Douglas-fir (0.73 µg TPF g-1 hr-1 in BjGM vs. 0.46 µg TPF g-1 hr-1 in control) and potato studies
(1.63 µg TPF g-1 hr-1 in barley GM vs. 0.94 µg TPF g-1 hr-1 in control and 0.99 µg TPF g-1 hr-1 in fumigated soil). Mineralizable
nitrogen content followed similar trends as dehydrogenase. In the potato study, both brassicaceous and non-brassicaceous
GMs improved several indicators of soil health compared to control. The B. juncea GM before potato significantly contributed
to N uptake and potato yield. The incorporation of brassicaceous and non-brassicaeous GM seemed to be a promising practice
for long-term soil management in potato cropping systems. These studies also demonstrated that incorporation of GM
improves soil microbial activity, N uptake and crop productivity. Green manure application can be considered as a component
of crop management for improving soil productivity and N availability.

[19]

Agricultural and Natural Sciences
Abstract Submissions

Name: Peiguo Yuan
Email: peiguo.yuan@wsu.edu
Abstract Title: AtSR1 Regulates Plant Immunity through the Perception of Salicylic Acid

Principal Topic
Intracellular calcium transients play a fundamental role in plant immunity, through the regulation of
salicylic acid (SA) biosynthesis via Ca2+/calmodulin (CaM)-dependent transcription factors such as signal
responsive1 (AtSR1) and CaM-binding protein-likeG (CBP60g). However, whether Ca2+ signal
transduction is also involved in SA signal perception is unclear.

Method/Hypotheses
Preliminary data indicated that an AtSR1-binding cgcg-box exists in the promoter region of NPR1, an SA
receptor. We hypothesize that the Ca2+-mediated signal regulates the perception of SA signal through
transcriptional control of NPR1. To test this hypothesis, disease resistance and related phenotypic
changes were observed and interactions between the AtSR1 protein and DNA fragment in the NPR1
promoter were examined using electrophoretic mobility shift assay (EMSA) and ChIP-PCR.

Results/Implications
Disease resistance tests revealed that the growth of Pst DC 3000 in atsr1 was reduced during PAMPtriggered-immunity (PTI), but there was a significant increase in the growth of the pathogen in atsr1
during effector-triggered-immunity (ETI). The npr1 and the atsr1 npr1 double mutants were more
sensitive to Pst DC3000 than the wild-type. Furthermore, in the double mutants, constitutive expression
of PR1 and the dwarf-phenotype of atsr1 were restored to wild-type levels. This suggests that AtSR1
regulates NPR1-dependent immune pathway. In addition, it was also observed that the transcription of
NPR1 was negatively regulated by AtSR1. EMSA data indicated that AtSR1 interacts with NPR1 promoter
fragment in vitro; this interaction is further confirmed in planta, using ChIP-PCR in AtSR1-2HA plant.
These findings provide a novel mechanistic link coupling calcium signal to SA perception in plant
immunity.
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Email: baran.arslan@wsu.edu
Abstract Title: Nanoscale Interactions Measured between Lignocellulosic Biomass and CarbohydrateBinding Module: The Effect of Surface Lignin Coverage on Nonproductive Binding

Baran Arslan1, Mert Colpan1, Xiao Zhang2, Alla Kostyukova1 and Nehal I. Abu-Lail1
1Gene and Linda Voiland School of Chemical Engineering and Bioengineering, Washington State
University, Pullman, Washington, 99164-6515, United States
2Gene and Linda Voiland School of Chemical Engineering and Bioengineering, Bioproducts’ Science and
Engineering Laboratory, Washington State University, Richland, Washington, 99354-1670, United States

The lack of fundamental understanding of the type of forces that govern how cellulose-degrading
enzymes interact with lignin limits the design of new strategies for efficient conversion of biomass to
bioethanol. Lignin content is recognized as the most influential substrate characteristic affecting the
efficacy of enzymatic hydrolysis. Specifically, the inhibitory effects of lignin by physically blocking the
enzyme accessibility to the substrate or by facilitating nonproductive binding to cellulases are known to
be critical. In a step to improve our fundamental understanding of such interactions, nanoscale forces
acting between the model cellulase carbohydrate-binding module (CBM) of cellobiohydrolase I (CBH I)
and a set of model lignocellulosic substrates with controlled composition were measured using atomic
force microscopy (AFM). Three pretreatment techniques were used to prepare the model substrates.
These are kraft, sulfite and organosolv pulping methods. Our results indicated that the overall adhesion
forces of biomass to CBM increased linearly with surface lignin coverage with kraft lignin showing the
highest forces among lignin types investigated. It was also shown that hydrophobic and Lifshitz-van der
Waals (LW) forces dominated the binding forces of CBM to kraft lignin whereas permanent dipole-dipole
interactions and electrostatic forces facilitated the interactions of lignosulfonates to CBM. Our results
indicated that the organosolv treated substrates were characterized by the least adherent forces to
enzymes. This suggests that organosolv pretreatment can yield substrates with lower nonproductive
binding of cellulases to lignin. Understanding how enzymes interact with lignin would allow protein
engineers to design better enzymes for effective hydrolysis or researchers to develop unique
pretreatment technologies to avoid nonproductive binding of cellulase to lignin by altering its structure
and surface properties.
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Email: negar.beheshtipour@wsu.edu
Abstract Title: A Novel Arterial Wick for Gas-Liquid Phase Separation

Principle Topics
Liquid-gas phase separation under microgravity conditions represents a challenge for Rankine-cycle
nuclear power systems being considered for a manned Mars mission. Similar challenges are present in
micro-scale electrochemical systems on Earth such as liquid-fuel fuel cells that generate CO2 bubbles
that need to be removed from small channels. We are developing a hydrophobic wick for the removal of
bubbles from water. Similar systems could possibly be used to absorb oil drops from underwater leaks.

Hypotheses / Methods
An extension spring coated with a superhydrophobic layer can be used to absorb air bubbles of various
sizes from water under varying flow conditions and gravity levels and transport the air to a constantpressure reservoir. It is expected that the optimum bubble size for absorption will have a diameter on
the same order as the channel diameter and that the channel can withstand industrially relevant flows
on the order of 1 m/s. The novelty of the wick relative to other possible geometries has to do with the
fact that the porosity constitutes a single connected spiral slot with an outer v-groove allowing bubbles
to attach and spread rapidly over the surface, enhancing the rate of absorption. A high-speed imaging
system is used to study the bubble absorption process.

Results/Implications
Efficient phase separation based on capillarity is possible with this static phase separation process.
Preliminary results show a nearly complete absorption of a stream of bubbles with a flow rate of 100
mL/min by a 6 mm diameter channel.
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Email: thomas.ferron@wsu.edu
Abstract Title: Spectral analysis of resonant scattering to quantify phase behavior in organic blends

Principal Topic
Carbon based materials have gained attention in recent years due to novel functionalities these systems
allow. With benefits including chemically tunable optical and electronic properties, earth abundant
materials, and easy manufacturing it becomes important to understand these materials on a
fundamental level. However, with low levels of crystallinity, complicated three-dimensional structures,
and low contrast traditional characterization techniques become less effective. Recent studies utilizing
resonant x-rays have shown sensitivity to phase behavior, but a quantitative characterization is vital to
correlate nanostructures to organic structure-function relations. Here we develop methodology and
techniques to measure important morphological characterization of a model block-copolymer using
absolute scattering intensity. Techniques are applied to popular organic solar cell blends to draw
conclusions about morphology.

Method/Hypotheses
We hypothesize that by applying appropriate physical corrections we can recreate the phase diagram of
a model block-copolymer by measuring absolute scattering intensities using Resonant Soft X-ray
Scattering. Model block co-polymers with varying nanostructures and volume fractions are investigated.
Signal corrections for complex fluorescence signals, non-spherical scattering patterns, and varying
interfacial lengths are developed leaving a correlation between absolute scattering and volume fraction.

Results/Implications
A multi-domain analysis of spectrally resolved scattering was found to accurately measure domain
volume fraction and composition for our model block co-polymer with applied physical corrections. Until
now the ability to interpret complicated signals as a function of X-ray energy and scattering angle has
been underdeveloped. This research will push our understanding of popular organic devices by
developing a powerful technique to measure these complicated nanostructures.
[23]

Engineering and Physical Sciences
Abstract Submissions

Name: Anyway Brenda Kapingidza
Email: anyway.kapingidza@wsu.edu
Abstract Title: Synthesis of small molecule immunostimulants

For over a century now, vaccines have been one of the most important ways of combating and fighting
against diseases. But the problem with pure recombinant or synthetic antigens in modern-day vaccines
is that they are generally less immunogenic than older style live, killed or inactivated vaccines. There is
need for safer and more effective adjuvants for human consumption, The imidazoquinoline compounds,
of which the FDA approved imiquimod is a member have been proved to induce better immunogenicity
compared to other adjuvants. It is due to this regard that in this research an imiquimod derivative will
be combined with a specific antigen peptide to make a self adjuvanting vaccine. The synthesized
imiquimod derivative will have a synthetic arm that will enable the attachment of the antigen peptide to
make a self adjuvanting vaccine. It is also hypothesized that attaching several imiquimod residues to the
antigen will elicit better immunogenicity. By targeting toll like receptors 7/8, it’s proposed that the self
adjuvanting vaccine will elicit the production of locally generated cytokine effectors that operate
towards a Th1 cell mediated immune response. In turn, this generates cytotoxic effectors which will be
exploited clinically in the treatment of viral infections. It is hoped that this synthetic immunostimulant
will not only be safe for human consumption, but will also incite better and more effective
immunogenicity in the treatment and prevention of infectious diseases like HPV, HIV and so forth.
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Abstract Title: Anisotropic expansion dynamics of Bose-Einstein condensates with spin-orbit coupling

Quantum degenerate gases are atomic vapors cooled to temperatures of just few billionths of a degree
above absolute zero. At these ultralow temperatures, a gas can undergo a phase transition and form a
novel state of matter called a Bose-Einstein condensate (BEC). Over the past few years, technological
advances, such as “dressing” the atoms with suitably tailored laser fields, have made it possible to
exploit BECs for novel investigations of the fundamental foundation of nature. A central paradigm is that
atoms have a dual nature, behaving as both particles and waves at the same time, which is described by
the theory of quantum mechanics. In our lab at WSU we are conducting a series of experiments with
BECs aiming at the characterization of this intriguing state of matter.
We present the observation of a surprising anisotropy of expansion, accompanied by the formation of
dispersive shocks, when a BEC with spin-orbit coupling is released from an atom trap. Using laser cooling
and related techniques, we first prepare a BEC that we confine in a focused laser beam. Additional lasers
then induce a coupling between the spin (an internal degree of freedom) of the atoms and their motion.
This so-called spin-orbit coupling plays a fundamental role in condensed-matter systems, and a detailed
understanding of this coupling is of importance for a wide range of problems ranging from novel
materials to spintronics. Our results demonstrate that BECs are a very powerful tool to investigate
quantum mechanical phenomena in a precisely controllable setting.
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Name: TaeHooie Kim
Email: taehooie.kim@wsu.edu
Abstract Title: Analysis of CACC impact on self-organizing traffic jam

The main purpose of this research is to study the effects of increasing penetration rates of Cooperative
Adaptive Cruise Control (CACC) vehicles on a traffic flow on roadways containing human-driven vehicles.
From prior studies, they indicate that increasing ACC vehicle penetration rates triggers human-driven
vehicles to easily make a self-organized traffic jam on roadways. By using extra information available to
CACC vehicles, we might be able to avoid the situation at high penetration rates and result in improved
traffic flow, reduced emissions, and smaller travel time delays.
The main hypothesis of the research is that the information from CACC vehicles may reduce the chances
forming self-organized or phantom jams. The information content may have positions and velocities of
platoon’s leader including several neighboring vehicles. Also, it may include distant information of traffic
flow states available from connected infrastructure elements.
In this paper, the dynamics of self-organized jams are modeled as a stochastic aggregation process via
the master equation. The results are expected to indicate that CACC results in significantly better traffic
flow conditions and a reduced chance of human driver-triggered self-organized jams, as compared to
ACC vehicles.
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Name: Morteza Mehrnoush
Email: mortezamehrnoush@gmail.com
Abstract Title: Turbo-Equalization for Two Dimensional Magnetic Recording

Principle Topics
Magnetic recording technology is approaching the limit of the data storage density on magnetic disk
with one-dimensional data tracks. Two-dimensional magnetic recording (TDMR) is a newly proposed
technology that utilizes read and write-head designs together with novel signal processing and coding
techniques to increase the storage density on magnetic disks. TDMR is likely to be available more quickly
than alternative emerging technologies like heat-assisted-magnetic-recording (HAMR), which require
the recording medium to be redesigned.
Method/Hypotheses
The main problems in TDMR which are affecting the data bits while writing on and reading back from
the disks are: two-dimensional intersymbol-interference (2D-ISI), noise, and overwrite effect. To deal
with these problems, we propose a coding and signal processing system. In transmitter part of proposed
system, we use channel encoding to make the data resistive to TDMR channel model. In receiver, we use
2D-ISI detector with a decoder in a turbo-equalization approach. 2D-ISI detector remove the 2D-ISI and
noise problems and encoder/decoder removes the overwrite effect.
Results/Implications
The results show that our proposed system compared to the results in literature achieves a storage
density improvement of 0.6 Terabits/in2 and 16.4(dB) SNR improvement for one iteration. By doing
several iterations between 2D-ISI detector and decoder, 1.3(dB) SNR improvement compared to one
iteration is achieved. The best achieved storage density in proposed system is 8.8 Terabits/in2 at
SNR=11.6(dB). This storage density is close to the goal of 10 Terabits/in2 set for TDMR, which is an order
of magnitude better than the best commercially available systems.
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Name: Jorge Pires
Email: jorge.pires@wsu.edu
Abstract Title: Two Dimensional ISI/ICI Equalization for Multicarrier Communication over Shallow
Underwater Acoustic Channels

The Shallow Underwater Acoustic Channel (SUAC) presents challenges for achieving reliable
communication. Multipath introduces Inter Symbol Interference (ISI) in the time domain. Doppler
spread causes Inter Carrier Interference (ICI) in the frequency domain. These effects make the channel
prone to bit errors. Therefore, transmission of information relies on digital signal processing. We have
developed an iterative row-column ISI/ICI equalizer which exploits the two dimensional interference
model to correct bit errors, using a trellis algorithm to derive bit probabilities which are passed to a
channel decoder.
The SUAC is used by Autonomous Underwater Vehicles (AUVs) for underwater exploration and mine
defusing. Another application is aquatic environment monitoring with underwater sensor networks.
We base our research on the paper by S. Das and P. Schinter “Max- SINR ISI/ICI- Shaping Multicarrier
Communication over the Doubly Dispersive Channel”. We replicate their results using a MATLAB
software simulation. Utilizing an Iterative Maximum Likelihood Equalizer (IMLE), they achieve a Bit Error
Rate (BER) of 10-3 for a Signal to Noise Ratio (SNR) of 10 dB. Our hypothesis is that, given that the IMLE
is suboptimal, the performance of the system can be improved with our ISI/ICI equalizer.
Previous work has shown that the ISI/ICI equalizer provides a performance within 0.1 dB of the
theoretical limit for the averaging channel. We anticipate that, applying this novel approach to the
SUAC, will result in substantial performance improvement, and thus, better power efficiency. This is
important for AUVs and sensor networks, which often have a limited power supply.
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Name: Violet Poole
Email: violetpoole@gmail.com
Abstract Title: Strange Conductivity of Strontium Titanate

Strontium titanate is a complex oxide semiconductor with many interesting properties, such as
superconductivity and magnetoresistance. Many properties depend on the type and amount of defects
in a sample, which are altered by annealing. SrO annealed samples show persistent photoconductivity
(PPC) at room temperature. This means that the resistivity drops significantly when exposed to blue light
and persists for days without decay.
In this work we are optimizing the annealing conditions that lead to PPC, by making it a three step
process: 1) Vacuum anneal, 2) SrO anneal, 3) Open-air anneal. The vacuum anneal introduces oxygen
vacancies which has been previously shown to be necessary for PPC. The SrO anneal causes PPC and the
open air anneal removes excess charge carriers.
Resistivity and other electrical measurements, such as carrier type, are conducted with Hall-effect
measurements. Infrared, ultraviolet and visible spectra were also taken since certain changes can be
seen here after an annealing step or during light exposure.
We have found that the amount of SrO powder used is important. Additionally the open air anneal acts
as an eraser of PPC. By removing excess charge carriers prior to Hall measurements we see a possibly
weakly p-type material before illumination, as seen with two different types of electrical contacts. While
this result could be a surface or interface effect, p-type doping would be an important achievement for
complex oxide materials.
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Name: Begum Rabeya Rushi
Email: begum.rushi@wsu.edu
Abstract Title: The Impacts of Columbia River Treaty Scenarios on Agriculture, Hydropower Production
and Flood Risk in a Future Climate

Principal Topic:
The Columbia River Treaty (CRT), a treaty between the U.S. and Canada, ratified in 1964. For proper
operation of dams in the upper Columbia River for flood control and hydropower benefits the CRT is
now a functional agreement between these two countries. Starting from 2024, U.S. or Canada can
terminate or bring changes in the Treaty provisions with a 10 year advance notice leading to potential
changes in reservoir operations and water resource availability. In addition, climate change also has a
great influence on Columbia River hydrology and water resources.
Method:
The objective of this study is to assess the impact of possible changes in the CRT on agriculture, flood
control and hydropower production under projected climate change scenarios. A reservoir operation
modeling tool, known as the Columbia River Simulation Model (ColSim), is utilized for simulating
reservoir operations. Streamflow inputs to ColSim are obtained from a coupled land surface hydrology
and cropping systems model known as VIC-CropSyst implemented on 1/16th degree resolution at a daily
time-step. This coupled model is also applied to estimate agricultural demand and this demand is
compared to the legally-available water supply under different treaty and climate change scenarios for
impact assessment.
Results and Implications:
Our study shows flood protection, hydropower generation and agricultural production are mostly
impacted under different CRT scenarios. There is a possibility of 32% increase in release and eventually it
will decrease 19% in August and 16% in September for post-treaty scenario due to Change in Minimum
Flow Target during the spring (April –June) (85-100 Kcfs) at Lower Granite Dam. For hydropower, there is
only 44% increase in July, but during other months it will decrease gradually. This study also comes up
with a supply-demand analysis of available water and identification of those locations where less water
become available for agriculture and where water is already highly allocated. . This study will be a
helpful tool for the resource managers to deal with future uncertainties in water availability, especially
during the summer due to changes in the treaty.
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Name: Mohammad Sadeq Saleh
Email: mohammadsadeq.saleh@wsu.edu
Abstract Title: Life Extension of Li-Ion Batteries by Micro-Additive Manufacturing of Meso-porous
Electrode Materials

It has been shown that the 3D porous anode material can improve the Li diffusion rate and performance
due to providing shorter diffusion path to the internal portion of electrode, higher surface area, and
aiding the diffusion stress relaxation by providing more space for lithiation expansion. Building and
shaping a porous structure in micro scales is a key challenge in this process. In this study a new approach
of direct micro-additive manufacturing has been presented which is capable of building structures with
controlled porosity of nano to micro-scales. By using the aerosol jet printing technology some
mesoporous structures have been fabricated in different 3D geometries and variety of materials. Beside
all the conventional advantages of additive manufacturing (such as low waste materials, no harmful
subtractive solvents, complex geometries, etc), gradually graded composition, low binder fraction in the
deposited material, and the capability of printing on flat or curved surfaces are the most important
advantages of the proposed method.
An aerosol jet direct micro-additive method as well as different sintering methods has been
demonstrated to create the ‘breathing’ porous structures with the feature sizes controlled to greater
than two orders of magnitude - from 200 nm to 100 um. Different sintering methods have been applied
to cure the green fabricated structure and improve the electron transportation through the electrode
material and build the nano-porosity as the second level of porosity. High power photonic flashes, laser
beam, and heat have been utilized as energy sources and the microstructure of cured material has been
characterized and compared by SEM, fluorescence microscopy, electrical properties measurements, and
battery cell performance.
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Email: anish.shivaram@wsu.edu
Abstract Title: In vivo response of laser processed porous titanium implants for load-bearing implants

Titanium (Ti) based load bearing implants like hip and knee prosthesis tend to fail in 10-15 years and one
of the main reasons for the failure is due to poor interfacial bonding between the bone and the implant
surface. One way of improving the in vivo life of the implant is by having a porous metal coating on the
implant surface. In this work, porous titanium implants, with 25 volume% porosity, were fabricated
using Laser Engineered Net Shaping (LENS™) to measure influence of porosity in bone tissue integration
in vivo. Surfaces of the LENS™ processed porous Ti implants were further modified with TiO2 nanotubes
to improve cytocompatibility of these implants.
We hypothesized that interconnected porosity created via additive manufacturing will enhance bone
tissue integration in vivo. To test our hypothesis, in vivo experiments using distal femur model of male
Sprague-Dawley rats were performed for a period of 4 and 10 weeks. The objective of this study was to
understand the effects of porous titanium implants, with and without surface modification, towards
interfacial bonding in vivo between implant and bone-tissue. In vivo samples were characterized via
micro-computed tomography (CT) and histological imaging, scanning electron microscopy, and
mechanical push-out tests. Our results indicate that porosity played the most important role to establish
early stage osseointegration forming strong interfacial bonding between the porous implants and the
surrounding tissue, with or without surface modification.
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Name: Nick Treat
Email: nick.treat@wsu.edu
Abstract Title: Drawing Inspiration from Nature to Develop Sustainable Solar Energy Production Systems

At WSU the McHale research group focuses efforts into studying the molecular behavior of light
harvesting aggregates to develop a sustainable approach to growing energy demands. Most recently
these efforts have focused on dye sensitized solar cells (DSSCs) constructed with natural betalain
pigments as the light-harvesting component. By utilizing dyes produced by nature to protect plants from
light induced stress we take a nature-inspired approach to energy research. Specifically, the
fundamental properties of the pigments are studied by spectroscopic techniques. By characterizing the
potential of these pigments for DSSC applications we gain an understanding of the methodologies that
can be taken to improve upon existing DSSC technologies. Recently, our group has shown that
aggregates of betanin form on the surfaces of the titanium dioxide films used in DSSCs. These
aggregates show a dramatic increase in light harvesting efficiency by broadening the spectrum of the
dyes. Utilization of this aggregate effect has allowed us to produce a DSSC with 3% total energy
conversion efficiency; a record for natural dye based DSSCs. Improvement of a DSSC’s performance by
inducing aggregation is an unprecedented occurrence as aggregation of dyes has been shown on many
occasions to impede performance.
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Abstract Title: Evaluation of thermal resistance of fresh and freeze-dried Enterococcus faecium NRRL B2354 in wheat flour using both TAC and TDT cells

Salmonella outbreaks in low-moisture foods have created great concerns among consumers, research
communities and food processing industry. Enterococcus faecium NRRL B-2354 is considered as an
effective surrogate microorganism against Salmonella for validation of thermal processing technologies
and systems. Thermal inactivation studies can be influenced by factors that are intrinsic and/or extrinsic
to the bacterial pathogens. The objective of this research is to evaluate two factors, namely, the preinoculation history of bacteria (intrinsic) and water activity (aw, extrinsic) on the thermal resistance of E.
faecium NRRL B-2354.
Organic wheat flour was inoculated with of fresh (1010 CFU/g) and freeze-dried (1013 CFU/g) E. faecium
NRRL B-2354 culture, separately, and conditioned to aw 0.45 with final bacterial populations 108 CFU/g
after equilibration. Inactivation studies were conducted at 80℃ using TAC and TDT cells in parallel. The
TAC cell was able to maintain a constant aw, while the TDT cell maintained a constant sample moisture
contents while allowing the elevation of aw during the heating treatment.
Thermal resistance of E. faecium NRRL B-2354, as reflected by D80℃ values, in TDT cells (5.56±0.49 min
for fresh and 5.67±0.62 min for freeze-dried bacteria) were lower than those in TAC cells (10.22±0.97
min for fresh and 8.62±0.96 min for freeze-dried bacteria), which is likely a result of the increased aw in
wheat flour (from 0.45 to 0.70) when heated from 23 to 80℃. Irrespective of the cells used, freeze-dried
E. faecium NRRL B-2354 in wheat flour showed a similar thermal resistance compared with fresh
bacteria, while maintaining a higher thermal resistance than that of S. Enteritidis PT30. The results of
this study suggest that freeze-dried bacteria may provide stable inoculum that eliminates the influence
of bacterial intrinsic factors on the thermal resistance performance. Given that the freeze-dried bacteria
have a long-term persevered property, and it may provide a convenient culture to develop a standard
protocol for validation of thermal processing in the future.
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Abstract Title: MODELING RETAINING STRUCTURES IN 2D FEA USING BEAM-SOLID CONTACT ELEMENT

Principal Topic
Retaining structures are widely used on highways and sidewalks, and it is crucial to assess their abilities
to sustain extreme weather conditions and natural hazards. To tackle this issue, we model cantilever
retaining walls and adjacent soil with different properties, using FE software OPENSEES, under static
loading and earthquake induced dynamic loading. The simulated results would be compared with
theoretical results to test the FE model’s capability.
Method/Hypotheses
Beam-Solid contact element has been implemented into OPENSEES capturing frictional stick-slip and
gapping behavior between soil and structure. This element has been used in some sheet pile before,
however, it has not yet been applied to cantilever retaining walls. Besides, this element is primarily used
in static loading cases, and rarely used in dynamic loading cases. In this project, we would not only
further explore the functions of this element, meanwhile parametric study on wall heights, soil types
also be conducted to verify the robustness of this element.
Results/Implications
The beam-solid contact element makes modeling of interaction between structure and soil much easier,
and the modeling results should match the theoretical ones. This model should shed some light to the
geotechnical engineering design code, and later help engineers to design better fundamental structures,
more significantly it would help us understanding structures in sever earthquakes as we are
experiencing more and more these days.
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Abstract Title: Characterization of the Innate Immune Response to the West Nile Virus subtype Kunjin
Virus

Principal Topic
Arthropod-borne viruses, or arboviruses, such as West Nile virus, Dengue virus, and Chikungunya virus,
have been the cause of several worldwide epidemics. West Nile virus, which is a species of flavivirus,
appeared in the United States in 1999 and is now the leading cause of domestically acquired arbovirus
infection. Importantly, there is an ongoing epidemic of another flavivirus, called Zika virus, in Central and
South America with recent spread to the UK. Although arboviruses impact populations across the globe,
treatment and vaccination options are limited. To fill this need, we seek to understand the innate
immune response to arbovirus infection.
Method/Hypotheses
Innate immune response pathways are evolutionarily conserved between diverse species, which allows
disparate phyla to similarly respond to viral challenge. While previously known to infect arthropods, our
lab has discovered that Insect Iridescent virus-6 (IIV-6) is able to infect both insect and mammalian
hosts. We hypothesized that the mammalian immune response to IIV-6 will be protective against
subsequent arbovirus infections. In this work we showed that a robust immune response is initiated
through an RNA-sensing pathway in mammalian cells during infection with IIV-6. Functionally, we
determined that IIV-6 primes an immune response in mammalian cells that restricts subsequent
flavivirus infection.
Results/Implications
Our work suggests that insect viruses can be used to activate the innate immune response of
mammalian cells for subsequent arbovirus infections. Taken together, this work has implications for the
development of vaccines and therapeutics specific for arboviruses, such as West Nile and Zika virus.

[36]

Medical and Life Sciences
Abstract Submissions

Name: Estela Arciniega
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Abstract Title: Leydig cell gene expression changes with the cycle of the seminiferous epithelium in the
mouse.

Principal Topic:
In the U.S., 15% of couples suffer from infertility and 50% of those cases are attributed to male factors.
Enhancing our understanding of sperm development (spermatogenesis) will allow for the development
of novel treatments for infertile men. It is known that androgens, produced by Leydig cells, and retinoic
acid (RA) are both needed for spermatogenesis. Our laboratory has demonstrated that RA levels
fluctuate in a cyclic manner, but it is unknown whether Leydig cell function also cycles.
Method/Hypotheses:
We hypothesized that Leydig cells display cyclic changes in gene expression. To investigate this, we
utilized a novel transgenic mouseline that enabled the isolation of RNA specifically from Leydig cells at
different points during sperm development and performed microarray analyses. This experimental
design allowed for the examination of gene expression events within Leydig cells across a complete RA
cycle within the testis.
Results/Implications:
We identified 2,687 genes that were enriched by more than 1.5-fold within Leydig cells when compared
to total testis RNA isolations. From this list, 36 genes were found to display cyclic expression profiles,
with a statistically significant 2-fold change when compared by ANOVA, matching the progression of
spermatogenesis. Interestingly, this list included the steroidogenesis gene Cyp21a1 and the cholesterol
metabolism gene Cyp7a1, both associated with androgen production. This study has, for the first time,
mapped Leydig cell gene expression across spermatogenesis and inferred that Leydig cell function may
be cyclic. Suggesting that the cyclic Leydig cell gene expression may be contributing to the regulation of
spermatogenesis.
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Abstract Title: Overexpression of catalytically inactive KsgA in Salmonella Enteritidis impairs in vitro
growth fitness and infection of macrophages
Dimethyl adenosine transferase (KsgA) is a universally conserved, but non-essential ribosomal
biogenesis factor that provides adequate packing interactions in the small (30S) ribosomal subunit for
optimal maturation, assembly and function of the ribosomal complex. Deficiency of KsgA appears to
have disparate effects on growth of different bacteria; however its role in bacterial pathogenesis is
poorly understood. The aim of this study was to elucidate the role of KsgA in molecular pathogenesis of
Salmonella Enteritidis (SE).
We used overexpression of catalytically inactive KsgA (KsgA-E66A), which lacks dimethyltransferase
ability and remains strongly attached to 30S, as a model to evaluate the role of KsgA in pathogenesis of
SE in vitro. In vitro pathogenesis was assessed through: i) growth fitness at avian and mammalian body
temperatures in nutrient rich and high osmolality conditions, ii) invasion of human enteric cells (caco-2),
and iii) invasion and intra-macrophage survival in human (THP-1) and avian (HD-11) macrophages.
Over-expression of E66A in both wild-type and KsgA deficient SE resulted in (i) changes in colony
morphology characterized by small, opaque colonies with wrinkled dry surface and irregular borders
with significantly impaired growth fitness in both nutrient rich and high osmolarity conditions, and (ii)
significant reduction in invasion of human enteric cells as well as impaired intra-macrophage survival in
human and avian macrophages. Electron microscopy revealed that overexpression of E66A results in
impaired outer membrane integrity indicating potential defects in membrane biogenesis. KsgA is a
feasible target to develop new antimicrobials or immunoprophylactics for control of Salmonella.
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Email: mert.colpan@wsu.edu
Abstract Title: Localization of Leiomodin Binding Site on Tropomyosin Suggests a Molecular Basis for
Cardiomyopathy-Associated Mutation K15N in Tropomyosin.

Principal Topic
Contraction in cardiac muscle cells results from the sliding of the overlapping thick and thin filaments in
sarcomeres. The correct organization and length of the thin filaments are of crucial importance for
proper function of cardiac muscle. Three proteins, striated muscle α-tropomyosin, (Tpm1.1), leiomodin2 (Lmod2) and tropomodulin-1 (Tmod1), are known to interact at the slow-growing end of thin filaments
and regulate their length in cardiac muscle.
Method/Hypotheses
The development of some dilated cardiomyopathies (DCM) correlates with the presence of mutations in
Tpm1.1, which still lack molecular explanations. Establishing details of molecular interactions between
Tpm1.1, Lmod2 and Tmod1 may shed light on molecular mechanisms behind the development of these
cardiomyopathies.
We used nuclear magnetic resonance spectroscopy to localize the binding interface between Tpm1.1
and Lmod2. We found that 21 N-terminal residues of Tpm1.1 are involved in interactions with residues
7-41 of Lmod2. The K15N mutation in Tpm1.1, known to be associated with familial DCM, is located
within the newly identified Lmod2 binding site of Tpm1.1. We studied the effect of this mutation on
binding Lmod2 and Tmod1 using circular dichroism spectroscopy.
Results/Implications
The K15N mutation reduced binding affinity of Tpm1.1 for both Lmod2 and Tmod1. Our results
demonstrate a molecular rationale for the development of K15N-associated familial DCM. K15N
mutation in Tpm1.1 may reduce the localization of Lmod2 and Tmod1 to the pointed end of thin
filaments due to the decreased binding affinity for Tpm1.1. This may lead to formation of thin filaments
with improper lengths and result in cardiomyopathies.
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Name: Sara Dumit
Email: sara.dumit@wsu.edu
Abstract Title: Modeling Pu decorporation therapy following occupational exposure.

Principal Topic
High levels of exposure to actinides can cause severe health effects. Individuals with significant internal
contamination typically undergo treatment with chelating agents to accelerate urinary excretion and
thus decrease radiation dose to sensitive tissues. The US Transuranium and Uranium Registries (USTUR)
studies actinide biokinetics and tissue dosimetry by following up occupationally exposed workers. These
studies are fundamental to improving the reliability of, and confidence in, radiation dose and risk
assessment methods.
Method/Hypotheses
By linking radiation exposure history, bioassay results, and medical data with post-mortem
measurements of actinides in the human body, we aim to develop and parameterize a biokinetic model
for plutonium decorporation therapy. USTUR Case 0785 was selected for this study. This individual was
exposed to plutonium via inhalation and wounds due to an explosion at his workplace, and underwent
chelation treatment. Worksite personnel estimated his systemic deposition at 7,400Bq. Bioassay and
tissue analysis data from this case were evaluated using IMBA Professional Plus® and SAAMII® software
packages. The proposed model will be tested for various exposure scenarios.
Results/Implications
The Pu-239 whole-body activity at the time of death, estimated from tissue radiochemical analysis, was
2,777Bq. Of these, 69.7% was deposited in the skeleton, 21.7% in the liver, and 6.5% in the respiratory
tract. The results confirmed that internal deposition of plutonium was caused by inhalation and wound
intake, and provided additional information on material solubility type. This information will be used for
modeling decorporation therapy. The results of this project are important to further optimization of
actinides decorporation treatment.
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Name: Jacob Elder
Email: jelder@vetmed.wsu.edu
Abstract Title: SALMONELLA PATHOGENICITY ISLAND 13 CONTRIBUTES TO PATHOGENESIS IN MICE BUT
NOT IN CHICKENS

Principal Topic
Salmonella enterica serovar Enteritidis (S. Enteritidis) is a human and animal pathogen that causes
gastroenteritis characterized by inflammatory diarrhea and occasionally an invasive systemic infection.
Salmonella pathogenicity islands (SPIs) are horizontally acquired genomic segments known to contribute
to Salmonella pathogenesis. The objective of the current study was to determine the contribution of SPI
-13 and -14 to S. Enteritidis pathogenesis.
Method/Hypotheses
We deleted SPI-13 (∆SPI-13) and SPI-14 (∆SPI-14) from the genome of a S. Enteritidis strain isolated from
a patient during an egg-associated outbreak. A strain with both islands deleted (∆SPI-13/14) was also
generated for mouse infection experiments. The kinetics of infection of the wild-type (WT) parent and
the mutants were compared in orally inoculated chickens and mice. The degree of intestinal
inflammation and the survival within avian and murine macrophages were also determined.
Results/Implications
The deletion of the SPI-13 resulted in impaired infection kinetics of S. Enteritidis in mice which was
characterized by significantly lower (P &lt; 0.05) colonization of the ceca, liver and spleen, impaired
ability to induce intestinal inflammation and reduced survival within murine macrophages. These
phenotypes were only observed with ∆SPI-13 and ∆SPI-13/14, not ∆SPI-14. There were no significant
differences in the infection kinetics between WT and the tested mutants in chickens and the survival
within avian macrophages remained unaltered. The results of this study show that SPI-13 contributes to
the pathogenesis of S. Enteritidis in mice but not in chickens and raises the possibility that SPI-13 may
play a role in pathogenesis and the host adaptation/restriction of Salmonella serovars.
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Name: Rachel Hegedus
Email: rachelhegedus@vetmed.wsu.edu
Abstract Title: Predicting Low Dose Aspirin Responsiveness of Healthy Dogs In vivo Using In Vitro
Assessment of Platelet Aggregometry

Principal Topic:
Aspirin is a cyclooxygenase enzyme inhibitor that prevents the synthesis of prostaglandins involved in
blood clotting. At low doses aspirin is used to inhibit platelet function and ultimately clot formation.
Some human patients appear non-responsive to these antiplatelet effects, termed “aspirin resistance.”
This phenomenon has been identified in dogs. Accurately predicting aspirin response could prevent
inappropriate drug therapy and help prevent devastating thrombus formation in otherwise treatable
diseases.
Hypothesis:
Aspirin responsive dogs will demonstrate 50% inhibition of platelet aggregation (EC50) at a minimum of
one aspirin incubation concentration in vitro. Complete inhibition of aggregation in all dogs will occur at
levels comparable to high dose aspirin. In vivo low dose aspirin administration will produce an EC50 at
concentrations comparable to the in vitro aspirin concentration.
Methods:
Twenty client-owned healthy dogs were utilized. Whole blood was incubated with six escalating
concentrations of aspirin and aggregation was measured using a Multiplate® analyzer. The same dogs
received a single dose of 1 mg/kg aspirin orally and aggregation was assessed at baseline, 20 minutes, 40
minutes, and 3 hours after administration.
Results/Implications:
Calculation of an in vitro EC50 allowed dogs to be separated into four different response groups.
Sixteen were aspirin responders, 2 variable responders, 1 poor responder, and 1 non-responder. In vivo
aspirin dosing did not cause measureable inhibition of aggregation after one dose. This study suggests
individual variation in aspirin response does exist in dogs. Further research looking at higher oral doses
and plasma salicylic acid concentrations is warranted.
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Name: Tegan Horan
Email: shoran@vetmed.wsu.edu
Abstract Title: The kids are (not) alright: multigenerational estrogen exposure disrupts meiosis and
reproductive tract morphology in male mice

Principal Topic
There is growing concern about the long-term effects of environmental contaminants on reproductive
health. Existing data from clinical and experimental studies indicate a link between exposure to
endocrine disrupting chemicals (EDCs) and declining male fertility. Recently, our laboratory found that
brief estrogenic exposures coinciding with the establishment of the male germ stem cell population
permanently decreases meiotic recombination in all descendant spermatocytes.
Method/Hypotheses
Because genetic and epigenetic changes to the germ cell can be passed from parent to offspring, we
hypothesize that estrogen-induced dysregulation of meiotic recombination is heritable. Moreover, we
suspect that subsequent developmental exposure in successive generations may exacerbate the effect.
Using outbred mice, we have devised multi- and transgenerational exposure paradigms in which three
successive generations (F0-F2) of males are treated with either ethinyl estradiol or placebo.
Results/Implications
Our results indicate transgenerational inheritance of an ancestral exposure effect in unexposed
grandsons in all estrogen-exposed lineages. Additionally, one family shows an additive effect of
multigenerational exposure in F1 and F2 estrogen-exposed sons. In most families, meiotic
recombination rate negatively correlates with the accumulation of estrogenic insults across generations.
Moreover, multiple exposures across subsequent generations increased the incidence of meiotic errors
that would result in spermatocyte elimination. These data provide insight into the link between reduced
sperm counts and developmental estrogenic exposures. Unexpectedly, we observed defects in
reproductive tract morphogenesis, particularly the vas deferens, associated with multiple exposures.
Overall, this study demonstrates that continual exposure to EDCs in mammals poses serious threats to
male reproduction and fertility.
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Name: Kimberly Lackey
Email: kalackey@wsu.edu
Abstract Title: Microbiome of milk produced by women living in a leprosy-endemic region of the Central
African Republic

Principal Topic Human milk contains myriad bacteria, and understanding human milk microbiome
(HMM) variability is likely important to optimizing global infant health. Our long-term objective is to
determine if variation in the HMM protects against and/or promotes infectious disease during infancy.
Methods/Hypotheses The goals of this study were to document the HMM in a leprosy-endemic region
of the Central African Republic (CAR), and determine if Mycobacterium leprae, the causative agent of
leprosy, is present in milk produced by uninfected women living in this region. DNA was extracted from
milk (n = 47), and the V1-V3 region of the microbial 16S gene amplified and sequenced. Milk was also
analyzed for presence of M. leprae using a newly developed sample preparation protocol and qRT-PCR
assay. Our main hypotheses were that the CAR milk has a different microbial membership than milk
previously collected in the US, and M. leprae would be present in some of the milk collected in the CAR.
Results/Implications The most abundant genera in CAR milk were Streptococcus, Staphylococcus,
Veillonella, Corynebacterium, and Rhodococcus; some genera (e.g., Corynebacterium, Rhodococcus, and
Hafnia) were more abundant (P &lt; 0.05) in CAR than US milk. Mycobacterium species were present in
16 of the CAR samples, but none contained M. leprae. Whether M. leprae is present in milk produced by
leprosy-infected women remains unknown. To our knowledge, this is the first comprehensive report of
the HMM in any African population, and the first to use molecular methods to investigate M. leprae in
human milk.
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Name: Shuxiang Liu
Email: shuxiang.liu@wsu.edu
Abstract Title: Isothermal inactivation of Salmonella and Enterococcus faecium in dates impacted by
water activity variation at elevated temperature

Temperature and water activity (aw) are known factors highly affecting the thermal inactivation of
Salmonella in low-moisture foods; however, the influence of aw at elevated temperatures on thermal
resistance of Salmonella and its surrogate Enterococcus faecium in dates is not yet available.
The objectives are (1) to compare thermal resistance of Salmonella Enteritidis PT30 (S. PT30) and E.
faceium on date surfaces, and (2) to understand the relationship between temperature-induced changes
in aw and thermal resistance of Salmonella.
Dates were inoculated with E. faecium or S. PT30 and equilibrated to different aw, 25°C (0.30, 0.45) to
establish 8.5±0.2 CFU per 2×2cm cubes. The samples were vacuum-sealed in thin plastic bags, heated
isothermally at 75, 80 and 85°C, then cooled and enumerated to obtain D values. Equilibrium water
sorption isotherms (moisture content vs. aw) for dates at 20 to 80ºC were generated using a vapor
sorption analyzer and a thermal cell with relative humidity sensor.
E. faecium showed equal or higher thermal resistance than S. PT30 at all aw levels (e.g. at
aw,25°C=0.45±0.02, 80°C, DE. faecium=4.22±0.72min, DS. PT30 =2.60±0.42min). A flat isotherm curve
was observed for dates before aw25°C=0.5, indicating constant moisture content and same aw at
elevated temperatures. It may explain the same D values with different initial aw (e.g. For, E.faecium,
D85°Caw,25°C=0.30=1.64±0.86min, and D85°C,aw,25°C=0.45=1.60±0.80min).
Improved understanding of the relationship between temperature-induced changes in aw of dates and
the thermal resistance of Salmonella and E. faecium is critically important in designing and validating
thermal processing for ensuring dates' safety.
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Name: Alexis Mickelson
Email: alexismickelson@vetmed.wsu.edu
Abstract Title: EFFECT OF HYPERTROPHIC CARDIOMYOPATHY MUTATION, A28V IN CARDIAC TROPONIN
T, IS DIFFERENTLY MODULATED BY PHOSPHORYLATION AND MYOSIN HEAVY CHAIN ISOFORMS

Principal Topic
Hypertrophic cardiomyopathy (HCM) is a disease that leads to sudden cardiac death in humans. How
HCM-related mutations lead to disease is poorly understood because of lack of: 1) suitable animal
models and; 2) understanding of how phosphorylation of contractile proteins affects mutation-mediated
effects. A commonly-used mouse model expresses the faster α-myosin heavy chain (MHC) isoform
because it supports faster heart rates. Humans express the slower β-MHC isoform because it supports
slow heart rates. A point to note is that the kinetic property of a MHC isoform affects the functional
outcome of other contractile proteins.

Method/Hypotheses
We hypothesized that the mutation-mediated effect is differentially modulated by α-/β-MHC isoforms
and that such effects are further altered by phosphorylation of contractile proteins. We studied the
human A28V mutation in cardiac TnT (TnT) by reconstituting the mouse analog, TnTA30V, into fibers
from normal mouse (α-MHC) and genetically-modified mouse (β-MHC) hearts. We used a mutation
(TnTT203E) to mimic the effect of phosphorylation in TnT; TnTT203E+A30V was reconstituted into fibers
containing either α- or β-MHC. Calcium-activated force was measured to assess cardiac contractile
function.

Results/Implications
TnTA30V decreased force with α-MHC, whereas TnTA30V increased force with β-MHC. There was a
severe decrease in maximal force production by TnTT203E+A30V in both α- and β-MHC fibers. As
predicted, the effect of TnTA30V on contractile force was divergently modified by different MHC
isoforms. Thus, the effects mediated by species-specific protein and phosphorylation effects should be
considered when translating findings from a rodent model to a human heart disease.
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Name: Kellie O’Rourke
Email: ksorourke@vetmed.wsu.edu
Abstract Title: Vitamin A and its impact on cell cycle kinetics within the mouse testis

Principle Topic
Infertility is a devastating problem that effects 10-15 percent of all couples and half of theses cases
occur due to male infertility. Sperm development consists of three different phases supported by Sertoli
cells: 1) mitotic division of spermatogonia, 2) meiosis, and 3) cell re-shaping and vitamin A, in its active
form of retinoic acid (RA), is thought to be important for all three steps. However, very little is known
about the individual spermatogonial populations between differentiation and the onset of meiosis.
Methods/Hypotheses
The objective of this study was to further investigate the effects of manipulating RA levels on: 1)
spermatogonial differentiation, 2) the progression the differentiating spermatogonia through the cell
cycle, and 3) Sertoli cell number. I am hypothesizing that manipulating RA levels will not have an effect
on the cell cycle kinetics of the differentiating spermatogonial populations during the onset of
spermatogenesis. This was achieved by chemically altering RA levels in vivo in mice and assessing
spermatogonial and Sertoli cell cycle progression at various time points during recovery.
Results/Implications
In the absence of RA, male germ cells were found to exit the cell cycle but reenter within 16 hours
following RA exposure and Sertoli cell number increased in response to RA. Interestingly, we found that
the timing of DNA replication could be precisely mapped during spermatogonial differentiation following
manipulation of RA in the juvenile testis. As a result, this study, for the first time, has generated a
method for the study of individual types of differentiating spermatogonial populations.
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Name: Sherif Reda
Email: sreda@email.vetmed.wsu
Abstract Title: EFFECT OF L71F MUTATION IN CARDIAC TROPONIN T IS DEPENDENT ON MYOSIN HEAVY
CHAIN ISOFORM

Principal Topic
Human cardiomyopathy is a heritable disease where mutated contractile proteins lead to sudden
cardiac death in humans. To understand how mutated proteins lead to pathology, mutations are
engineered into rodents to mimic human heart disease. A major limitation with rodents is that their
hearts express a faster myosin heavy chain (α-MHC) that aids faster heart rates, while humans express a
slower MHC (β-MHC) that supports slower heart rates. Thus, studies must be carried out against both
MHC backgrounds in order to accurately model the human disease mechanism.
Methods/Hypotheses
Because the functional outcome of a contractile protein depends on the kinetic property of MHC
isoform, we hypothesized that the effects brought about by a mutation in a contractile protein would
manifest differently in α-MHC vs. β-MHC fibers. We investigated the L71F mutation in cardiac troponin
T (TnTL71F) that is linked to sudden cardiac death in humans. We reconstituted TnTL71F in muscle
fibers from: 1) rat hearts expressing normal α-MHC and 2) rat hearts expressing β-MHC. Reconstituted
muscle fibers were bathed in different calcium concentrations and the corresponding contractile force
output was measured.
Results/Implications
TnTL71F reduced force output to a greater extent in α-MHC fibers (29%) than in β-MHC fibers (11%).
Sensitivity of muscle fibers to calcium was reduced to a greater extent in α-MHC fibers than in β-MHC
fibers. Our results demonstrate how the effects brought about by cardiomyopathy mutations vary when
studied against different MHC backgrounds; thus caution must be taken when extrapolating findings
from rodent studies to the human heart level.
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Name: Brieann Satterfield
Email: satterfield@vetmed.wsu.edu
Abstract Title: Catechol-O-Methyltransferase (COMT) Genotype Affects Dynamic Decision Making during
Sleep Deprivation

Principal Topic:
Dynamic decision making requiring flexible updating of decision-relevant information is profoundly
degraded by sleep deprivation. The neurotransmitter dopamine is important in neural pathways
involved in cognitive stability and flexibility relevant to dynamic decision making. Dopamine is degraded
by the COMT enzyme. COMT activity is influenced by a genetic polymorphism (Val158Met). Individuals
with the Val/Val genotype have increased cognitive flexibility at the cost of cognitive stability. We
investigated whether dynamic decision making during sleep deprivation is affected by COMT genotype.
Methods:
Twenty healthy adults (ages 26.5±4.8; 9 females) participated in a laboratory sleep deprivation
experiment. There were 5 Val/Val, 11 Val/Met, and 4 Met/Met genotypes. Subjects performed a go/nogo task in which they learned the correct stimulus-response relationships from feedback. Halfway
through the task, the stimulus-response relationships were reversed unexpectedly, which subjects
discovered from feedback. This task was administered at baseline and after 30 hours awake.
Performance was quantified by discriminability between go and no-go stimuli before and after stimulusresponse reversal.
Results/Implications:
At baseline, pre- and post-reversal task performance was worst in the Met/Met genotype and best in
the Val/Met genotype (F=5.45; p=0.009). After sleep deprivation pre- and post-reversal task
performance was worst in the Val/Val Genotype (tending toward significance, F=2.98, p=0.065). Greater
cognitive flexibility (associated with the Val allele) facilitated baseline task performance, but greater
cognitive stability (associated with the Met allele) helped to maintain task-relevant information during
sleep deprivation. The Val/Val genotype had a relative disadvantage when dynamic decision making was
challenged by sleep deprivation.
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Name: Amy Sparrow
Email: amy.sparrow@wsu.edu
Abstract Title: Sleep and Performance in Truck Drivers: Comparison of Early Starters versus Night
Drivers in a Naturalistic Field Study

Principal Topic
The biological (circadian) clock promotes wakefulness during the day and sleep during the night. This
may pose a problem for individuals required to work at night. We investigated this issue in a naturalistic
field study of truck drivers working at night. We compared sleep and performance in drivers starting
their workday in the early morning (00:00–04:00) versus the early evening (17:00–20:00).
Method/Hypotheses
Twenty-one truck drivers (ages 27–65) were each measured during two work weeks. Sleep/wake
patterns were recorded continuously through wrist activity monitoring. Performance was measured
with a 3-minute psychomotor vigilance test (PVT) administered immediately before, about midway, and
immediately after each work day. Measurements were compared between early morning starters and
early evening starters using mixed-effects ANOVA.
Results/Implications
Although early morning starters slept primarily during the early night and early evening starters slept
primarily during the early day (F=31.8, p 355 ms) on the PVT increased across the work day in both
groups (F=4.1, p=0.018), with no significant difference between the groups (F=0.5, p=0.59). Thus, in this
naturalistic sample of truck drivers, work days with early morning (00:00–04:00) and early evening
(17:00–20:00) start times led to equivalent levels of sleep insufficiency and performance degradation.
These results suggests that nighttime work schedules put truck drivers at risk regardless of whether they
start their work day early or late on their biological clock.
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Name: My-Thanh Vo
Email: mythanhvo@vetmed.wsu.edu
Abstract Title: MALE GERM CELLS WITHIN THE JUVENILLE AND ADULT TESTIS ARE EPIGENETICALLY
DISTINCT.

Principal Topic.
Over the last few decades, sperm counts have been steadily declining, impeding male fertility, yet the
underlying cause of this major health concern is unclear. Male germ cells are unique because they
express a substantial number of variants of the general DNA binding proteins, known as histones, yet
the biological significance of these variants is still unknown. In the present study, we aimed to address
this knowledge gap by analyzing histone changes associated with the differentiation of male germ cells.
Method/Hypothesis.
We hypothesized that there is an epigenetic switch which distinguishes the histone variants present
during the first round (juvenile) from that of subsequent rounds (adult) of male germ cell development.
We utilized a unique mouse model, RNA sequencing analysis, and protein localization to examine gene
expression and histone variant differences between patches of testes enriched for undifferentiated and
differentiating male germ cells.
Results/Implications.
RNA-sequencing analyses identified several histone variants that were enriched in patches of tubule
containing mostly undifferentiated germ cells. Of particular interest were the variants Th2a and Th2b, as
these were found to only be present within the undifferentiated male germ cells in the juvenile testis
and not in the adult. These findings are in contrast to previous studies which demonstrated that Th2b
and Th2a were found only in adult differentiating cells. Our data is in support of an epigenetic switch
occurring following the differentiation of male germ cells in the juvenile testis. These studies provide us
with important biological information regarding the epigenetic regulation of mammalian
spermatogenesis.
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Email: arig.aboulenein@wsu.edu
Abstract Title: The manipulation of memory-formation strategies to improve risky decision-making
The Iowa Gambling Task (IGT) is a risky decision-making task that involves repeatedly choosing from four
decks of cards that yield gains and losses to determine which decks produce the best outcomes. It was
originally developed to diagnose poor decision-making in brain-damaged individuals. Because of its
success in this capacity, it has also become a general-purpose measure of decision-making. Research
indicates that IGT performance also depends on memory processes. This study examined the role of
memory storage in IGT performance by manipulating the memories formed during the task.
Participants performed an IGT version that involved initial observation of choices made by a braindamaged individual, then making their own choices based on their observations and learning. Different
groups of participants were instructed to remember outcomes by using a strategy of: their own
choosing (controls); calculating running averages of outcomes (gist); or memorizing each outcome
(rote). Participants also completed a task assessing recall of outcomes and their associated decks.
Dependent measures included their deck choices and outcome-recall performance. We hypothesized
that while rote participants would have the best outcome-recall performance, gist participants would
have the most accurate conceptualizations of each deck, and would therefore make the best choices.
Participants using either gist or rote memory strategies performed better than controls on the IGT,
though a rote strategy produced the best recall of outcomes. This indicates decision-making can be
facilitated by multiple forms of knowledge representations. Manipulating the focus of learned
information may be a valuable aid for individuals with deficient decision-making.

[52]

Social Sciences
Abstract Submissions
Name: Yikang Bai
Email: yikang.bai@wsu.edu
Abstract Title: The Effects of Parental Educational Expectations on the Use of Shadow Education: The
Case of SAT Preparation
Principal Topic
Shadow education, which refers to supplementary educational activities outside formal schooling
(Stevenson and Baker 1992), has become more prevalent in North America in recent years (Bray 2006).
Princeton Review, a major test preparation service provider, earned $110.4 million in 2009 (Buchmann,
Condron, and Roscigno 2010a). The magnitude of shadow education has attracted great scholarly
attention since shadow education has important implications for educational inequality and social
stratification (Bray 2006). Prior research focused on exploring the influence of family’s socioeconomic
status and racial/ethnic differences in the use of SAT preparation, the most prominent form of shadow
education for U.S. high school students.
Parental educational expectations are often reflected in parents’ achievement-supporting behaviors,
mediating factors through which educational expectations indirectly affect children’s educational
achievement (Seginer 1983; Thompson, Alexander, and Entwisle 1998). Therefore, whether or not
parents provide shadow education for their children could reflect different levels of educational
expectations. This study extends previous research by focusing on studying the relationship between
parents’ educational expectations and students’ adoption of SAT preparation strategies.
Method/Hypotheses
I hypothesize that 1) parents’ educational expectations are positively associated with students’ use of
SAT test preparation net of controls. 2) Students’ educational expectations are positively associated with
their use of SAT test preparation. 3) Students’ educational expectations partially mediate the effect of
parents’ educational expectations on the use of SAT test preparation. Using nationally representative
data of U.S. high school students from the Education Longitudinal Study, I employ logistic regression to
carry out three-step analyses. First, I analyze the effects of parental educational expectations on the
likelihood of using each of the six forms of test preparation. Second, I analyze the effects of parental
educational expectations on students’ participation/non-participation in any type of test preparation.
Third, excluding students who did not participate in shadow education, I analyze the effects of parental
educational expectations on participation in one or two forms of shadow education, compared to
participation in three or more forms of shadow education.
Results/Implications
Findings support my hypothesis that parents’ educational expectations are positively associated with
students’ participation in shadow education. Results also support my second and third hypotheses. The
findings suggest that shadow education could be an important mechanism through which parental
educational expectations positively affect children’s educational achievement.
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Abstract Title: Cross-Cultural Invariance of the Birth Satisfaction Scale-Revised (BSS-R): Comparing Birth
Satisfaction levels between US and UK mothers
Principal Topic
Recent healthcare advances around the world have placed an emphasis on providing exceptional health
care service that in turn leads to greater patient satisfaction. In order to provide care of the highest
quality and improve maternal health outcomes, it is essential to assess women’s satisfaction with birth.
Because satisfaction is the one of the most widely reported outcome measures of quality of care, an
evaluation of maternal birth satisfaction can be considered a direct measure of maternal care quality.
Method/Hypotheses
This research sought to compare levels of birth satisfaction as well as test the measurement invariance
of the Birth Satisfaction Scale-Revised (BSS-R): a quantitative measure examining women’s satisfaction
with labor experiences and outcomes across US and UK mothers. Using Confirmatory Factor Analysis
(CFA), data from 409 mothers (181 US mothers; 228 UK mothers) were used to examine birth
satisfaction across US and UK samples. It was hypothesized that US mothers would be significantly less
satisfied with their birth experience.
Results/Implications
US mothers had significantly lower birth satisfaction levels on the three BSS-R subscales. This research
demonstrates that the BSS-R is a robust tool that can be used by midwives, obstetricians and maternity
care experts to reliably measure women's birth satisfaction within and across the US and UK. In order to
improve maternal health outcomes, meet national and international health goals, and apply these
findings to changes in maternal health policy, this study reflects on the reasons behind lower birth
satisfaction rates in the US.
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Email: nicole.cameron@wsu.edu
Abstract Title: African American Women's Perception of Health and Body Image: A Culture-Centered
Approach
Principal Topic
Obesity has become a worldwide “hot button issue” in terms of public health and body image. African
American women, in particular, have been targeted by health interventions since they are found to be at
more risk of being overweight. However, many African American women have resisted the obesity label,
instead arguing that dominant measures of health represent white norms. This study uses the social
construction of reality theory to illuminate ways in which African American women make use of and
resist discourses about obesity, body image and health.
Method/Hypotheses
The researchers investigated how African American women constructed their vision of health and in
what ways does this vision interact with the dominant markers of health and beauty. Using the culturecentered approach, the data for this study was collected by interviewing 15 African American women
from diverse backgrounds. The authors qualitatively analyzed the interview transcripts and organized
the findings into themes, paying particular attention to dialectic tensions, discursive practices, and
potential spaces for empowerment and social change.
Results/Implications
Findings suggest that these African American women were ambivalent in their acceptance of dominant
markers of health and that they critiqued the supposed healthiness of the thin ideal. Some participants
also reported that their critiques of the thin ideal were passively or actively communicated to them by
medical professionals themselves. Finally, our participants identified socioeconomic status, schooling
and motherhood as important barriers to health. These results point to the importance of culture,
dialectic tensions and contested discourses. Simultaneously, they present opportunities for social
change.
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Email: caitlynn.carr@wsu.edu
Abstract Title: Machismo and Internalized Distress among Indigenous K’iche’ Women in Rural
Guatemala
This ethnographic study examines how patriarchal machismo ideology affects emic conceptualizations of
mental health and well-being among indigenous K’iche’ women in Chocola, Guatemala. I hypothesize
that machismo norms and practices have correlative female norms that are internalized; these norms
lead to depression and anxiety among women, manifested in nervios (nerves), susto (soul loss), dolor de
corazon (heart pain) and dolor de cabeza (head pain). Machismo practices include domestic violence,
alcoholism, promiscuity, prohibiting women from working or leaving the house, and control of
household income. The relationship between machismo norms and practices and emic
conceptualizations of well-being were examined during a three-month period (May 20 to August 18,
2015). Semi-structured, qualitative interviews with25 women ages 18 to 65 were conducted in Spanish.
Participant-obser vation, household surveys, key informant interviews and tests of Western and
indigenous psychometric models of distress and quality of life were also conducted. The results of this
study indicate a connection between gendered models associated with machismo ideology and
nervios(nerves), susto (soul loss), dolor de corazon (heart pain) and dolor de cabeza (head pain) among
women, and prescription medications and tranquilizers were commonly used to treat these syndromes.
The results of this study add to existing cross-cultural literature on mental health and the effect of
gender ideology on women’s mental and physical health. Results may be useful to social work and
mental health practitioners, family studies professionals, and sociologists working with Hispanic women
in Latin America and in the United States.
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Name: Nicholas Davey
Email: nicholas.s.davey@wsu.edu
Abstract Title: Culture, Stigma, and Help-Seeking: Examination across Five Countries/Regions
The underutilization of mental health services is pervasive (&lt;15%) despite tremendous demand (40%,
W.H.O., 2008). Stigma is the most cited explanation for why individuals avoid seeking professional help
(Corrigan, 2004). Most research on stigma and help-seeking has been done in the US (Vogel et al., 2006)
and lacks systematically incorporated cultural constructs. The current study addresses this gap by
investigating the two culturally-bound interpersonal constructs of face (Hwang &amp; Han, 2010) and
relational self-construal, (Cross, Bacon, &amp; Morris, 2000), and exploring their relations with stigma
and help-seeking in a cross-cultural context.
1441 participants across 5 countries (Hong Kong, Romania, Taiwan, Turkey, US) completed measures of
Loss-of-Face Scale (Zane, 1991), Relational-Interdependent Self-Construal (Cross et al., 2000), SelfStigma of Seeking Help (Vogel et al., 2006), Attitudes Toward Seeking Professional Psychological HelpShort Form (Fisher &amp; Farina, 1995), and Intention to Seek Counseling Inventory (Cash et al., 1975).
Using Preacher and Hayes (2008)’s procedure, loss-of-face indirectly predicted help-seeking attitudes
and intentions via the mediation of self-stigma of seeking help across the Hong Kong, Taiwanese, and
Turkish samples (indirect effects = -.01 ~ -.06, p&lt;.05), but not in the Romanian and US samples.
Although the concepts of loss-of-face and relational self-construal were positively correlated in four
samples (Hong Kong, Taiwan, Turkey, and US; rs = .19 ~ .34, p&lt;01), there was almost no indirect effect
of relational-interdependent self-construal on help-seeking attitudes or intentions via self-stigma as the
mediator. This suggests that face is an important interpersonal dynamic to consider when studying
stigma and help-seeking.
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Name: Natalie de Clare
Email: natalie.declare@wsu.edu
Abstract Title: Meta-norm influence in the sanctioning of negative treatment towards transsexual
women and its impact on social cognitive functioning of victims.
Transgender classification has been a social and psychological preoccupation for decades. Many social
science disciplines consider all non-normative (i.e non-binary) gender identities to be transgender. This
study differentiates transsexual women from transgender women in order to analyze specific gender
based pathologizing and its impact on the cognitive functioning of the afflicted person. This article
presents a definition of transsexual women through a procedural analysis of the classification of
transsexualism in over 20 studies and textbooks on the subject. The meta-analytical review has
uncovered a consistent symptomatology in what defines a transsexual woman which significantly
differentiates them from the larger transgender ascribed social group. I will then investigate the
influence of meta-norms involved in the decision to engage in the sanctioning process once sanctioning
opportunity has been presented thus, one can use meta-norm adherence, the group cohesive level, and
internalized values as predictors to sanctioning behaviors including those behaviors of violence towards
transsexual women.
This allows us to analyze the impact negative sanctioning has on this esoteric social minority and its
cognitive behavioral consequences on the victims in the context of social anxiety and anti-social
tendencies. This research will add to the limited data on meta-norm influences in negative behaviors as
well as crimes committed against transsexual women instead of amalgamating transsexual specific
crimes of bias with crimes against gays, lesbians, and bisexuals. This may lead to better transsexual
training programs for the criminal justice system, our educational complex and greater societal
acceptance.
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Name: Rebecca Donaway
Email: rebecca.donaway@wsu.edu
Abstract Title: Is sharing really discussion? An examination of predictors of political discussion online
and in person.
Political communication researchers and deliberative democracy theorists have devoted a great amount
of research to understanding the processes by which political discussion occurs among interpersonal
groups. However, as people increasingly discuss politics online, a place less-bounded by social norms
and where anonymity often leads to incivility, it is important to ask whether or not the political
discussions taking place online are following similar processes or are affected by similar factors. Using
2014 Qualtrics survey data of American adults gathered near the mid-term election, this research
proposes and tests a PROCESS model (Hayes, 2012) to determine how partisan news media use, partisan
news trust, and active information processing work together to predict sharing political news online or
participating in political discussion face-to-face. The model positions active information processing
(Kahlor, 2006) as a mediator of the relationship between partisan news media use and either sharing
news online or discussing it interpersonally, with partisan media trust acting as a moderator of the path
from news use to active processing. The results find the conditional indirect effects of the complete
models are different: those with lower levels of trust are less likely to discuss information
interpersonally but will share the information online. These results seem to suggest that individuals
need to feel more confident about the content they discuss to do so in face-to-face environments. These
results have important implications, not just for communication researchers but consumers of online
news and those discussing politics in Internet spaces.
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Email: davi.kallman@wsu.edu
Abstract Title: SEEING UNCERTAINTY: INVESTIGATING THE ROLE OF VISABILITY AND BIAS IN THE
PROCESSING OF DISABILITY
Principal Topic
Social interactions with individuals with disabilities can be novel and uncertain for many social,
psychological, and biological reasons, especially when the disability is overtly visible. This study uses the
Limited Capacity Model of Motivated Mediated Message Processing (LC4MP) to examine whether
explicit and implicit biases, as individual differences, could play a role in the attentional processing of
disability. Understanding how the visibility of disability alters attentional processing via increased
uncertainty is crucial to understanding the formation of disability prejudice and stigma.
Method/Hypotheses
This study sought to understand several questions pertaining to how the level of visibility in disability
interacts with implicit and explicit biases to influence attentional processing over time. Several measures
were used to address our questions, such as the Implicit Association Test (IAT), Attitudes to Disabled
Persons (ATDP), and dynamic heart rate (indicator of attention). Participants (N=100) viewed 15 still
images of individuals that varied in display of their disabilities (low, moderate, high visibility). Heart rate
was collected for five seconds during exposure.
Results/Implications
Our data support that uncertainty plays a role in the attentional processing of disability and that
individual differences moderate this processing. Individuals with both weak implicit biases and negative
explicit biases paid the most attention, potentially because they were looking for threat in uncertainty
and those with strong implicit biases and positive explicit biases actually exhibit acceleration to
uncertainty. This may prove problematic for stigma reduction because individuals who have unconscious
biases while indicating socially desirable explicit attitudes may be less likely affected by stigma reduction
interventions.
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Email: sarah.morton@wsu.edu
Abstract Title: UNDERSTANDING GENDERED RISK-TAKING IN THE ACADEMIC DUAL-HIRING PROCESS IN
STEM AND NON-STEM DISCIPLINES
Principal Topic
I examine factors that impact risk-taking (i.e. revealing dual-career status) in the academic dual-hiring
process, which is a special hiring process for partnered faculty seeking positions at the same university. I
use risk theory and literature on gendered risk-taking, hiring negotiations, and experiences in academia
for my theoretical framework. This research is important because although academic dual-hiring is
often controversial, revealing dual-career status is a necessary step to taking advantage of dual-hiring
policies, which help recruit and retain women and minorities in academic STEM positions.
Method/Hypotheses
I use survey data to explore how gender and the following factors affect risk-taking in academic dualhiring: 1) membership in STEM, 2) the gender composition of one’s discipline, and 3) relative career
importance. I hypothesize that men, members in a STEM discipline, individuals in fields dominated by
men, and those who consider their careers primary or equal in their relationship will be most likely to
take risks. I use two dichotomous measures of risk taking: choosing to reveal dual-career status (n=168)
and revealing dual-career status before or after a job offer is made (n=136).
Results/Implications
I find women are significantly less likely to take either risk than men, and that academics in fields
dominated by men and who consider their careers to be primary or equal are significantly more likely to
reveal dual-career status than academics in fields dominated by women or who consider their careers
secondary. This research will add to the negotiations literature and help inform academic dual-hiring
policies.
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Email: adrienne.muldrow@wsu.edu
Abstract Title: FOOD CATEGORIZATION: THE INTERACTIVE EFFECT OF FOOD CUES, HEALTH CLAIMS AND
HEALTH HALOS
Principal Topic/Implication/Hypotheses
Individuals make 200 food decisions every day (Wansink & Sobal, 2007). However, individual
interpretations about healthfulness, especially in ambiguously healthy food categories, can be largely
inaccurate. In particular, categorizing food as healthier than it is can lead individuals to unknowingly
consume more calories and exacerbate the obesity epidemic plaguing two-thirds of Americans.
Food creates appetitive responses. Unfortunately, these heuristic, appetitive responses may override
more systematic decision making necessary for accurate comprehension. Health halo products, an
appetitive but ambiguously healthy food product category, may increase individual appetitive responses
and thus represent a food category most likely to instigate erroneous interpretations. In addition to
appetitiveness, various forms of labeling have an effect on food decisions (Koenigstorfer and
Baumgartner, in press). Therefore, our study uses the heuristic-systematic model to generate
hypotheses to investigate whether food cues and labeling accentuate accurate health categorizations—a
goal of health communication.
Method
In our experiment, 124 individuals were exposed to counterbalanced health halo product images that
varied by visability of food cues, type of health claims (i.e., labeling), and objective healthiness across 3
different health halo food products. Participants then evaluated each of the 24 products by completing
two latency categorization tasks: one for comprehensiveness and another for appetitiveness.
Results
Results were analyzed using a repeated-measures ANOVA concluding that individuals are susceptible to
health halos, and that congruency of among cues, product and health claims produce disparate results.
Generally, individuals use visual food cues are used to help make determinations when incongruence
exists between products and claims.
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Name: Samuel Rhodes
Email: samuel.rhodes@wsu.edu
Abstract Title: Young Guns: Investigating Negative Television Advertisements in Attorney General
Elections
Principal Topic
In recent years, the office of state attorney general has become an increasingly attractive target of trade
groups and wealthy individuals seeking favorable action from a powerful, state-wide regulatory office.
The increased use of attack ads may be leading to more competitive elections. Campaign research
shows that competitive elections tend to display an increase in negative advertisements. Political
Science literature often views competitive elections as healthy for democracies, which can bring races to
the forefront of a diverse media environment.
Method/Hypotheses
Hypothesis: Are attorney general races experiencing similar rates of negative television advertisements
as observed in high-profile presidential, gubernatorial and congressional contests?
To explore whether high rates of negativity (and therefore increased competition) are appearing in
attorney general races, a content analysis (N = 241) of all 2010 candidate television advertisements were
run.
Results/Implications
In political science, the focus of most literature on this topic is directed towards presidential contests,
which limits the generalizability of the findings. The hypothesis was confirmed, showing that attorney
general races appear to be just as competitive as more prominent races. The results yield additional
data, showing that Republican challengers are more likely to go negative when compared to their
Democratic and Independent counterparts, while incumbents are no more likely to run negative
campaigns.
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Email: samantha.riedy@wsu.edu
Abstract Title: Investigating the Effect of Age on Cognitive Speed and Vulnerability to Cognitive
Impairment from Sleep Loss in Healthy Young Adults
Principal Topic: Cognitive speed varies across the lifespan, and the impact of sleep loss on cognition also
varies across the lifespan. However, healthy young adults are assumed to have stable characteristics of
cognitive speed and sleep/wake regulation. We tested this assumption by investigating response time
distributions on a psychomotor vigilance test (PVT) administered at baseline and after sleep deprivation
in healthy subjects spanning a 22–37 age range.
Method/Hypotheses: 88 healthy adults participated in in-laboratory experiments that involved 36 hours
of total sleep deprivation. The subject sample was distributed over five age categories: 22 (16 subjects),
23–24 (20 subjects), 25–27 (16 subjects), 28–32 (19 subjects), 33–37 (17 subjects). During the sleep
deprivation period, a 10-minute PVT was administered at 2-hour intervals. During the PVT, subjects
responded as quickly as possible to a stimulus that appeared randomly every 2–10 seconds. The
cumulative probability distributions of the response times during well-rested baseline (1–12 hours
awake) and during sleep deprivation (25–36 hours awake) were analyzed using repeated-measures
ANOVA.
Results/Implications: At well-rested baseline, there was no effect of age (F=1.07, p=0.38) and no age by
response time interaction (F=0.23, p&gt;0.99). After sleep deprivation, there was a significant effect of
age category (F=5.22, p0.99). These findings are consistent with relative stability in cognitive speed and
sleep/wake regulation across the 22–37 age range.
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Name: Elena Skornyakov
Email: elenaskorn@gmail.com
Abstract Title: The Biological Clock’s Wake Maintenance Zone Protects Late Afternoon Performance
during Extended Wakefulness Following Simulated Night Shifts
Principal Topic: Night shift workers face circadian misalignment – being awake when the biological clock
generates pressure to sleep – which leads to performance impairment. Additional impairment ensues
when wakefulness is continued into the day. However, when wakefulness is further extended into the
late afternoon, there is relative improvement of performance due to the biological clock providing a socalled “wake maintenance zone.” We conducted a laboratory study of simulated night shifts followed by
extended wakefulness to investigate the magnitude of performance improvement in the wake
maintenance zone.
Method/Hypotheses: Thirteen healthy adults (ages 22–34; 4 females) were assigned to either a
simulated day shift condition involving four days of daytime wakefulness (06:00–22:00; 7 subjects) or a
simulated night shift condition involving four days of nighttime wakefulness (18:00–10:00; 6 subjects).
On the fourth day, wakefulness was extended to 24 hours. Throughout the 24 hours, performance was
measured every 2 hours using a psychomotor vigilance test (PVT).
Results/Implications: Subjects in the simulated day shift condition showed optimal PVT performance
during the first 16 hours of 24-hour wakefulness; then performance deteriorated progressively. Subjects
in the simulated night shift condition showed gradual deterioration of PVT performance through the
first 16 hours of 24-hour wakefulness; then performance improved again. This improvement was much
greater than predicted by a state-of-the-art biomathematical model (t=–2.33, p=0.023), revealing that
the effect of the wake maintenance zone is stronger than expected and suggesting a need to improve
current understanding of the interaction between sleep/wake regulation and the biological clock.
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Name: Narayan Kripa Sundararajan
Email: n.sundararajan@wsu.edu
Abstract Title: Using conditional reasoning and critical thinking dispositions to mitigate the seductive
details effect.
Often teachers include interesting information to engage students in their lecture. However if this
information is irrelevant to learning, it may hamper learning. Such unnecessary information causing
detrimental effects are called seductive details. Although dominant research literature has established
this negative effect, there is limited research on how to negate the detrimental effect.
To this effect, this experimental study investigates the relationship between conditional reasoning,
critical thinking dispositions, and learning performance of Chinese undergraduates in the presence of
seductive details. Regression analyses conducted with data collected in this study suggest that student
learning performance improves when they are disposed to think critically or when they engage in
conditional reasoning. Moreover, a mediation analysis supports the idea that critical thinking
dispositions of students encourage their ability to engage in conditional reasoning which in turn
improves learning performance in the presence of seductive details.
The study contributes to instructional multimedia research by addressing individual difference
constructs unrelated to students' prior knowledge. Also, the findings of this study illustrate the
importance of developing conditional reasoning skills and critical thinking dispositions in students. These
findings are relevant since it is possible that developing these skills may help encounter seductive details
in multiple contexts. This suggests that instructors, parents and students can work on developing skills
and dispositions to counteract detrimental effects of seductive details.
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Email: akvaughan@wsu.edu
Abstract Title: Service-Learning and Student Grades
Collegiate service learning has spread throughout universities and colleges in the United States for its
promises to provide students with unique and rewarding academic and civic learning outcomes while
also helping local communities. A variety of descriptive definitions and suggested “best practices” for
service learning in higher education have come about as a result. Reviews of the literature have offered
little empirical support for these prescribed practices, but evidence suggests that varying
implementations impact the degree to which desired outcomes are obtained. This study aimed to begin
an investigation into one of these suggestions—that is, highly structured service experiences that align
directly with course content—to better understand its effect on students’ grades. The authors
conducted a within-subjects ANOVA to compare the means of students’ targeted exam scores—those
that directly matched the experiences of the service placement—with their general exam scores—those
that were not a direct match. Unlike prescribed practice, a significant difference was observed between
the two scores (F = 18.616, p &lt; .001) with students (n = 146) having scored lower on their targeted
exam scores (M = 74.47, SD = 14.94) than on their general exam scores (M = 80.55, SD = 10.23). In light
of this new evidence, combined with the extensive resources that are dedicated to implementing “best
practices” in service learning, the authors recommend that all of these prescribed practices undergo
further empirical investigation. Such investigation will allow universities to make better-informed
decisions about the allocation of resources for service learning and it will help practitioners better
understand the ways in which their implementation of service learning might impact students’ learning.
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Email: cristina.wilson@wsu.edu
Abstract Title: HIGH TRAIT ANXIETY INDIVIDUALS IMPROVE DECISION MAKING OVER TIME, DESPITE
INCREASED SUSCEPTIBILITY TO BIAS
Principal Topic
High trait anxiety is associated with vulnerability to biases when making decisions with uncertain
outcomes, i.e., risky decisions. Trait anxious individuals’ exhibit increased susceptibility to bias, making
them more prone to sub-optimal choices. Little is known about how decision bias can be reduced in
trait anxious individuals. The present study examined how experience with decision outcomes reduces
framing bias in risky decision making, and whether people high in trait anxiety may benefit from
experience with decision outcomes.
Method/Hypotheses
Participants completed a decision making task in which repeated choices were made between a sure
option (gain or loss), and a risky gamble option. In this task, framing bias appears as a preference for the
gamble over the sure loss and preference for the sure gain over the gamble. Advantageous decision
making in the task requires overcoming framing bias through the experience of decision outcomes. The
dependent measures of interest were the proportion of gambles in the gain and loss frame (indicative of
framing bias), and the proportion of advantageous choices (indicative of overcoming framing bias).
Results/Implications
Results showed that high trait anxiety individuals were more susceptible to framing bias, but improved
advantageous choices at the same rate as low trait anxiety individuals. This indicates trait anxious
persons are capable of reducing bias through the experience of choice outcomes, thereby optimizing
their decision making over time.
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Name: Hong Zhang
Email: hong.zhang@wsu.edu
Abstract Title: Career Decisions and Workplace Experiences of Academic Dual Career Couples: Gender
and Relationship-Career Dynamics
Women and men make career decisions in a social context shaped by gender stereotypes that suggest
women should forego their career needs in support of their husbands’. Our research focuses on
academic couples seeking employment in the same or nearby academic institutions. Specifically, we
investigate how gender stereotypes influence whether they would have refused their job offer or left
their university if their partner had not found appropriate employment, their post-hire working
experiences, and institutional attachment.
We predict that women dual-career academics will have higher chances of declining a job offer or
leaving a job if their male partners could not find suitable work. We also hypothesize that women will
report more negative work experiences and have lower institutional attachment than their male
counterparts.
We draw on unique survey data from faculty at seven U.S. institutions and find that female dual-career
academics who consider their career primary to their partner’s career have a higher odds of rejecting a
job offer and leaving the university if their male partner could not find appropriate employment than
men who consider their careers as primary, particularly when their partners work in STEM disciplines.
Also women have higher odds of reporting negative working experiences and lower institutional
attachment than their male counterparts. Our findings suggest that gender stereotypes still play a role in
career decisions and work experiences of dual-career couples. We conclude by discussing policy
challenges for academic institutions as they try to gender diversify their faculty.
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Name: Rana Alblowi
Email: rana.alblowi@wsu.edu
Abstract Title: Investigating School Uniform Design of Adolescent Girls in Saudi Arabia
Many countries worldwide are using school uniforms resulting in higher marketplace demand for girls’
uniforms with visual appeal yet functional performance. Manufacturers and retailers should provide
school uniforms that address the full spectrum of girls’ needs and create different designs that can help
this growing of school uniforms market segment.
The objective of for this research is to determine school girls’ perspectives on school uniform designs
and design a school uniform design that incorporates outcomes from the analysis of wearers’ needs
suitable to Saudi Arabian culture.
The Functional Expressive Aesthetic (FEA) Consumer Needs Model provides a framework for analyzing
and developing school uniform that focuses on the functional, expressive, and aesthetic needs in a
garment design. In this study, will determine the most appropriate combination of the FEA elements to
help the researcher develop a uniform that meets the needs of Saudi Arabian female adolescents.
Finding balance among functional, expressive and aesthetics needs is critical to successful outcomes.
A critical functional concern in Saudi Arabia is Vitamin D deficiency concern that has also become a
global problem; one million people suffer from vitamin D deficiency around the world. Saudi lifestyle
encourages people to move from their home to any place by car. It is important to encourage people in
health knowledge by providing healthier choices and facilitating healthy lifestyles Therefore, clothes
with fashionable and attractive designs may help to reduce the problem of vitamin D deficiency.
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Name: Shephanie Chahan
Email: stephanie.chahan@wsu.edu
Abstract Title: Future Traveler Expectations: Integrating Well-being Sustainability, and Technology to
Elevate Hotel Design
Hotel designs driven by human-centered, sustainable design are limited in hospitality today. The intent
of this work is to develop a new framework for hotel design that integrates well-being, sustainability,
and technology. The WELL Building Standard and the Living Building Challenge are metrics that will be
analyzed for their applicability to hotel design.
To understand the existing field, hotels that excel in well-being, sustainability, or technology have been
selected for case studies. A literature review has revealed that the construction and inhabitation of built
environments have a major impact on one’s personal well-being and the environment. It is also
supported by literature that using technology as a means to measure or promote positive impacts on
well-being and the environment can be effective.
The results of this research indicate that there are gaps in existing hotel design that do not address wellbeing and sustainability. New technologies can be used as a tool to address these gaps and enable
greater design equality by increasing efficiency, effectiveness, and utilizing real-time data for further
development. This topic area is relevant due to the growing demands of travelers. The expectations of
travelers will change as technology advances and information on well-being and one’s environmental
impact becomes available to the public. Additionally, this research is timely due to the relatively recent
publication of the WELL Building Standard in October 2014. A design project will apply this new
framework to test if it can successfully address the gaps in existing hotel design.

[71]

Visual Arts and Design
Abstract Submissions

Name: Kalina Ebling
Email: kalina.ebling@wsu.edu
Abstract Title: Society for Creative Anachronism: Social Identity and Dress by Kalina Ebling and Carol
Salusso
The Society for Creative Anachronism (SCA) is a global learning group that focuses on teaching pre-17th
century European history and culture through reenactment. Group members choose a time period and
culture on which to base their persona on. Using their persona, these members focus on learning about
their time period and culture. Often they are able to learn new skills relevant to their persona with the
help of preexisting members through an informal apprenticeship system.
One of the main focuses of a person’s persona is dress and accessories that make up their SCA style. A
persona’s SCA style contextualizes their reference culture and time period. There are also other visual
cues that show who they are loyal to or what their social rank is.
The purpose of this research is to 1) discover how dress within the Society for Creative Anachronism
(SCA) is used to display social status and identity within the group, 2) to analyze how this level of
nonverbal communication influences the current social structure, 3) and to analyze the social
interactions between members in order to discover how their social interactions are affected by dress
both in and out of character.
Social identity theory and material culture theory combine as the theoretical framework for this
research. Data will be collected via survey using snowball sampling and interviews which will be
conducted with local members. Conclusions will be based off of the gathered data and used to deepen
understanding of the visualization process behind SCA performance attire.
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Name: Leah Engelhardt
Email: leah.engelhardt@wsu.edu
Abstract Title: Dynamic Wine Rack: Using Digital Design and Fabrication
Architects don’t just design buildings. Over the years architecture has broadened to include anything
from designing buildings to even furniture design. While one may think working at a smaller human
scale would be easier, this isn’t quite true. Mies van der Rohe, a well-known architect, once said: "A
chair is a very difficult object. A skyscraper is almost easier.” Just like a chair, the wine rack held many
challenges and limitations. This project was an exercise in problem solving using digital design and
fabrication.
The storage of wine becomes a task in which one needs to consider not only function but form.
Inspiration for this project stemmed from a 2D picture. The original design was not a wine rack, nor had
it been built before, but we were inspired by the dynamic undulating shape. It offered many various
ways to hold the wine bottle. Using Rhino, a 3D digital modeling tool for designers, we were able to
recreate a similar lattice shape. There are four layers joined together, each cut out of MDF sheets using
a CNC router.
The placement of the bottles is determined by the user which creates an interactive experience. The
project explores and pushes the boundary of a traditional wine rack. Our piece becomes more than just
a place to store wine. The wine rack itself becomes a piece of art.
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Name: Breda Fitzgerald
Email: bmfitzgerald@wsu.edu
Abstract Title: Postpartum Women's Body Satisfaction and Appearance Management Behaviors
Introduction
The postpartum experience is a time of major change in a woman’s life. Once a woman has delivered
her baby, she is thrust into a radically different routine fraught with new challenges to her physical
body, identity, body satisfaction and lifestyle. This transition period could be aided by improving
women’s body satisfaction through appearance management behaviors. The purpose of this study is to
examine the role of appearance management behaviors, specifically apparel choices, on postpartum
women’s body satisfaction and transition to motherhood.
Method
This mixed methodology study is currently in progress. A survey was developed to measure body image,
body satisfaction, fashion involvement, and included short-answer questions on postpartum apparel
preferences and uses. Once the survey has closed, a small sample of interviews will be conducted to add
interpretation depth to the survey findings.
Findings
Data collection is proceeding with 60% of goal (60 subjects) met at this point. Results for the current
sample indicate that postpartum women are least satisfied with their stomachs, followed by weight and
muscle tone. Women report spending little time on their physical appearance; the majority of
participants’ blouse and pant size have gone up one size. The majority of participants used apparel to
conceal their stomachs and to emphasize their chest and legs. Data collection will be completed by
March 2016. We hope to contribute to the understanding of the postpartum experience and how
apparel can be used to aid in body satisfaction and the transition to motherhood.
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Name: Antonio Norsworthy
Email: antonio.norsworthy@wsu.edu
Abstract Title: Algorithmic Scripting for Floor-Area-Ratio Envelope Visualization
Algorithmic Scripting for Floor-Area-Ratio Envelope Visualization

Principal Topic
Visual scripting applications for architectural design, such as Grasshopper and Dynamo, are gaining
popularity in use among designers. Each are integrated with non-visual scripting components that most
users will likely never utilize. It remains unclear if machine-language design scripting will continue as the
purview of a select few hybrid architect-programmers. This project seeks to understand the niche
scripting methods may soon fill within the discipline, and considers a method to integrate Python
scripting in preliminary conceptual envelope massing early in a new, empirically based architectural
design process.

Method/Hypotheses
This project is proposes as a scripting algorithm which generates visual feedback in response to induced
design constraints such as site boundary, Floor-Area-Ratio (FAR), and maximum height. With minimal
user input the final script explicates the visualization of a range of variable responses to preliminary
constraints. Specific metrics for building height, per-level floor areas, quantity of floors, per-level floor
elevations, building base area, total building floor area, percent of site coverage, observed (actual) FAR,
and model prediction error (MPE), are analyzed and discussed with respect to their relevance to the
user.
Results/Implications
Plans for ongoing development and integration with real-time graphical information system (GIS) data,
migration to Python, and a streamlined user interface (UI) are proposed as a standalone software
package.
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Name: Holly Sowles
Email: holly.sowles@wsu.edu
Abstract Title: Collaborative Approaches to Sustainable Built Environments: Jordan
Jordan is an open economy with an active trade with limited natural resources. The country has not
implemented comprehensive short-term and long-term environmental goals (World Bank 2010).
Resulting in socio-economic and environmental crisis from inefficient, and mismanaged energy and
natural resources. This is significant as Jordan enters the world’s economy, which is an “environmentally
conscious market.” To effectively address these issues, a viable strategy for the design and construction
of a sustainable infrastructure must be adopted.
This research identified processes to transform cities to models that are “environmentally-friendly,” the
importance is to re-conceptualize platforms and systems of existing cities and their infrastructures
(Lehmann 2011). The process requires an interdisciplinary coverage, including architecture, urban design
and planning, transport planning, economy, ecology, and other related fields (Lehmann 2011). Several
case studies were analyzed to synthesize the applicable model for the focused regional contexts as well
as demonstrate successful evidence of sustainability.
The next step outline opportunities and strategies in the emergence of green development by outlining
policies in collaboration with the Jordan Green Building Council. Expected outcomes include;
incorporating sustainable principals of green infrastructure through capacity building as a pathway to
primary drivers resulting in long-term sustainability for Jordan’s social well-being, economic health and a
purposeful environmental agenda.
Lehmann, Steffen. Transforming the City for Sustainability: The Principles of Green Urbanism. Journal of
Green Building 6.1 (2011): 105.
World Bank, 2010. Achieving Sustainable Development in Jordan: Country Environmental Analysis (CEA).
Rep. Washington, D.C.: World Bank, 2010.
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Name: Astrid Vidalon
Email: a.vidalonshields@wsu.edu
Abstract Title: Collection Inspired by the Indigenous Textile Art of Peru
Craft production, which includes handmade textiles, is an excellent mean of sustainable economic
development for populations in poverty. Handmade textiles production is a deeply grounded tradition in
in Peruvian societies over the last 8,000 years. Textiles remain the principal expression of ethnic identity
in Peru; textiles are recognized as among the most revered and treasured world traditions.
One of the great challenges today’s Peruvian fashion industry faces is to preserve their traditional textile
knowledge base without losing competitiveness in the international markets. Hence, the purpose of this
study is to create a women’s apparel collection incorporating Peruvian traditional textiles and an
educational exhibition.
Steps in the research methodology included: 1) interview Meche Correa, an award winning designer,
whose work is driven by her passion for Peruvian diverse culture; 2) conduct a visual analysis of
ensembles that incorporates Peruvian ethnic attributes; 3) design five ensembles incorporating
traditional textiles from Peru and upcoming trends for Spring/Summer 2017; and 4) create an
educational exhibition of the collection that includes contextualizing the cultural aspects of the textiles.
Steps 1-3 are in ongoing execution.
The expected result of this project is to create a successful apparel collection that incorporates Peruvian
ethnic attributes in contemporary ensembles. The exhibition of the collection will bring awareness of
the textile richness of Peru and that fashion design can be a conduit for sustainable development for
populations in poverty. The exhibition will also be an engaging, meaningful experience for participants.
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Name: Devon Wood
Email: Devon_wood@wsu.edu
Abstract Title: Bacterial Cellulose Fabric: the future of the textile industry?
Purpose
The purpose of this study was to investigate the possibility of BC nonwoven as textile for consumer
products. Plant cellulose materials are good choices for consumer textile products. The environmental
impacts of growing the plants and manufacturing cellulose into textiles are a concern. Bacterial cellulose
(BC) is intriguing since it’s porous nonwoven web structure facilitates chemical modifications. It is
biodegradable, biocompatible, fast to produce, and three-dimensionally moldable.
Method/Hypotheses
Symbiotic culture of bacteria and yeast (SCOBY) containing acetobacteria, vinegar, cane sugar, and tea
were used to prepare the aqueous bath. Oven fermentation at 23°C included variations in 1) sugar
concentration (10% and 20% by weight), 2) tea type (black, green, and red), 3) fermentation duration (1,
2, 3, and 4 weeks) and 4) dye types (turmeric, saffron, and beet natural dyes; and red, orange, yellow,
green, blue, and violet artificial dyes.) Fabrics were dried at ambient conditions (21±1°C and 30±2% RH)
for at least 4 days before testing.
Results/ Implications
BC fabrics were producible with all three tea types and sugar concentrations. Fermentation duration
increased fabric thickness and decreased transparency. Higher sugar concentration grew the fabric
faster and thicker. Natural dyes and the blue artificial dye supported fabric growth; artificial dyes
inhibited fabric growth. Relative to most nonwoven consumer fabrics, BC fabric tensile strength and
elongation were higher; tearing strength and stiffness were similar and weight heavier due to the high
water content.
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Name: Dongming Zhao
Email: dongming.zhao@wsu.edu
Abstract Title: Infusing Chinese Identity into Apparel Design
1. Goal and Inspiration: The overall goal is designing visual styles that show a strong, distinctive Chinese
identity recognized and valued by the audience as part of Chinese identity. This evening gowns design
was visualized as worn by Chinese movie stars on the red carpet at the Cannes International Film
Festival.
1.1. Contribute to Chinese Identity: Cultural atavism phenomenon reflects reversion to ancestral
type. Cultural atavism in fashion design occurs when the fashion design reflects traditional
elements or taste (Hayek, 1978). Wearing Chinese traditional costumes or clothing with Chinese
traditional elements exhibits this national identity.
1.2. Celebrate Chinese art and culture using Flying Apsaras: Buddhism is the first major religion
in China. Mogao grottoes murals in Dunhuang of China are the largest, most famous Buddhist
grotto art. Flying Apsaras are very beautiful prolific images in Mogao grottoes murals very
popular in China and a beloved part of art in people’s lives. To create Chinese style clothing
that can contribute to Chinese identity, the aesthetics of Flying Apsaras was incorporated into a
special occasion apparel design

2. Process and Techniques Draping was the patternmaking approach used to execute the designs. The
design was prototyped by draping on a dress form, fitted and refined on a fit model, and then
completed in velvet highlighted by Flying Apsaras satin ribbons.
3. References
Hayek, F.A. (1978). The Atavism of Social Justice. New Studies in Philosophy, Politics, Economics and the
History of Ideas. Unpublished doctoral dissertation. Chicago: University of Chicago Press.
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