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Session 1 – ART 202
Digital Tranquille: Using Serious Games to Explore Environmental Sustainability in a Local Landscape
Student: Hector Alzate
Supervisor: David MacLennan
Environmental sustainability has become a central topic in educational research. This is the outcome of a developing global
awareness of environmental problems. Consumerism and the depletion of natural resources are imposing unprecedented strains
on the environment. One of the main concerns is how to introduce young people to key issues in the area of environmental
sustainability. We are exploring ways to develop and use serious video-games for this purpose. The students who play these
games will be involved in an active and exploratory kind of learning, rather than the more passive approaches to learning
associated with traditional classroom instruction. To further enhance the learning experience of students, local landscapes will be
used as digital settings for the games we are designing. The goal of the presentation is to demonstrate some of the key steps in
game design and to discuss how game design is connected to new research on learning.

Agent-Based Modelling and Simulation for Crowd Behaviour and Control Studies
Student: Hector Alzate
Supervisor: Andrew Park
Crowd control and behaviour studies are gaining importance as police departments around the world start working on ways to
better train officers. For such task we offer Agent Based Modelling and Simulation as a tool to test and evaluate the possible
outcomes of the interactions of different kinds of artificial agents conforming crowds in urban areas. Doing so with a realistic
human-like crowd behaviour based on Sociological studies. We use the Vancouver Riot event as a test scenario with a virtual
model of the area near to the stadium.

Asymptotic Properties of Certain Nonexpansive Mappings
Student: Greame Douglas
Supervisor: Heinz Bauschke
Many continuous optimization problems can be reformulated into fixed point problems of nonexpansive mappings. Sometimes,
these mappings may not have fixed points. Noisy data, for example, can cause such a problem. This work examines iterates of
nonexpansive mappings that tend towards infinity. Visualization of these mappings by compactifying the standard Euclidean
space is used to help characterize the "direction" in which an unbounded mapping grows to infinity.

An Introduction to Non-Smooth, Convex Optimization
Student: Yasha Pushak
Supervisor: Warren Hare
The gradient is a tool commonly used in optimization of smooth or “nice” functions. In the case of non-smooth optimization the
gradient is no longer well-defined, which requires the introduction of new tools, such as the sub-differential. Convex functions are
a class of functions with properties that can be exploited in optimization algorithms. This talk introduces the theory, and
geometric interpretation of the sub-differential, convex functions, and their applications in non-smooth optimization. Many
algorithms, such as Steepest Descent, Cutting Planes, and Bundle Methods, have been developed to use the sub-differential to
optimize convex functions. The prior two, while natural in concept, are historical algorithms which are not commonly used due to
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poor performance in practice. We will provide examples of some of the pitfalls of these algorithms, leading to bundle methods
and how they overcome these challenges.

The determination of ideal training image characteristics for principle component analysis with
applications to mammography
Student: Ethan Owusu
Supervisor: Patricia Lasserre
Today, breast cancer is the most common cancer diagnosed in Canadian women. One of the greatest contributing factors to
likelihood of survival for a diagnosed woman is the time of detection and diagnosis. In the last decade, the density of
fibroglandular tissue within the breast has been identified as one of the most influential risk factors of cancer developing.
Radiologists currently use the BI-RADS classification system for categorization of breasts into one of four categories, each
associated with differing risk levels. Because accuracy and consistency in the estimates of fibroglandular tissue density is critical to
its effectiveness as a tool to medical professionals, many computer vision algorithms have been designed and implemented in an
attempt to ensure reliable estimates. Few of these algorithms however, have been designed to take full advantage of modern
digital mammography imaging technology. One algorithm, designed specifically for quantification and classification of breast
tissue from digital mammography images, is examined in detail. This algorithm, based on principle component analysis, relies on
the use of a set of training images for the calibration of the classification engine. The objective image characteristics of several
mammograms as well as their subjective diagnostic characteristics, as evaluated by four trained observers, are investigated as
contributing factors, to the quality of the PCA training set, and the level of overall accuracy achieved by the algorithm.

Parallelizing Heuristic Computations for Planning Problems
Student: Nowicki Michael
Supervisor: Yong Gao
This work looks to improve upon the performance of state space search techniques such as iterative deepening by deferring the
more computationally expensive part of the search among a number of threads. Previous work on parallel state space searches
involves splitting the state space among threads or processors. In this work we investigate the potential of an alternative
approach in which a primary thread performs a traditional IDA* search while the remaining threads compute the heuristic values
of newly generated states. The other focus in this work is the Causal Graph heuristic. We reformulate the causal graph heuristic as
a constrained shortest path problem with the labels of the transitions acting as the constraints. Our initial results demonstrate
that our approach to the parallelization of state space search algorithms is able to provide sub-linear speed-ups over the
traditional IDA* search algorithm, with the ability to achieve linear to super-linear speed-ups in certain domains. With these
speed-ups the algorithms are able to solve more planning tasks then the sequential algorithm.

Road Design Optimization with a Surrogate Function
Student: Yasha Pushak
Supervisor: Yves Lucet
Planning new highways is a complex process requiring consideration of several non-trivial cost factors. An initial path is first
refined by adjusting its vertical alignment to reduce earthwork cutting, filling, and hauling costs. This optimization problem is then
used as a sub-problem that needs to be repeatedly solved with different horizontal alignments, to find an optimal path. The
complete optimization process requires significant computation time to solve real-world problems. A surrogate function, which
approximates the vertical cost and can be quickly evaluated, can be used to reduce the running time of the full optimization
algorithm. This talk builds upon an existing surrogate function, using a “Mass Haul” to better approximate the earthwork hauling
costs. Numerical results compare solutions returned by the two versions of the surrogate and with the optimal solutions found by
the full algorithm.
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Session 2 – ART 204
Compositon, and diversity of Saccharomyces cerevisiae strains during spontaneous end stage
fermentation at a Canadian winery over two years
Student: Michelle Stephenson
Supervisor: Dan Durall
Wine production in North America is typically accomplished by inoculated fermentations, whereby Saccharomyces cerevisiae is
used as the starting inoculum. This produces a consistent, and reproducible product. However, spontaneous fermentation
practices tend to produce more complex wines because a variety of yeasts participate in fermentation. The objective of this study
was to compare the S. cerevisiae composition, and strain diversity, during end stage spontaneous fermentation in Chardonnay
wines at a Canadian winery over two years. I predict that dominant strains present in previous years will be dominant in
subsequent years. I also predict that strains used as inoculum by the winery will be dominant in spontaneous fermentations.
Finally, I predict that dominant strains occupying barrels one year will be present in those same barrels the following year. Three
barrels of spontaneously inoculated Chardonnay were examined during both 2013, and 2014. Samples were taken from each
barrel over three stages of fermentation, as defined by Brix levels. S. cerevisiae isolates were identified to the strain level using
microsatellite analysis. Composition of S. cerevisiae yeast strains differed greatly from year to year, even when the same barrels
were used. Commercial strains used as inoculum by the winery dominated the end stage of fermentation in both years.
Interestingly, during 2014, wine yeast typically used during red wine fermentation dominated the white wines. These results
suggest that the most influential factor of S. cerevisiae populations each year may be the strains used as inoculants at the winery
that year, and not the strain composition found during previous years. This may be of interest to winemakers when deciding
where in the winery to ferment their wines, specifically whether or not to ferment the red and white varietals in close proximity.

A Spatial Study of the Abundance of Nitrifying and Denitrifying Bacteria in Grape Plots under Different
Management Practices.
Student: Kelsey Reed
Supervisor: Louise Nelson
Nitrous oxide, an important greenhouse gas, has a strong potential warming effect, which is approximately 300 times greater than
CO2, and also contributes to the destruction of the stratospheric ozone. Global atmospheric N2O concentrations have increased
by about 16% in the past 250 years, and these increases have been largely attributed to the use of N-fertilizers on agricultural
land. Nitrous oxide is mainly produced during nitrification and denitrification by ammonia oxidizing bacteria and denitrifying
bacteria. Nitrification is a two-step process in which ammonium (NH4), is oxidized to nitrite (NO2) and ultimately to nitrate (NO3)
and the first step in this process is catalyzed by ammonium-monooxygenase (AmoA). Denitrification involves the sequential
reduction of nitrate to nitrite and then to the gases nitric oxide, nitrous oxide and dinitrogen. The second and last enzymes in the
pathway are nitrite reductase (NirS) and nitrous oxide reductase (NosZ). The objective of this study was to determine the effect of
location relative to the vine and the irrigation head on the abundance of nitrifying and denitrifying bacteria in the soil of a
vineyard which has been subjected to two different treatments, N-fertigation (15g N/vine) only or N-fertigation plus mulch. Six
different vines were sampled, and at each vine soil samples were taken at six different locations relative to the grape rootstock or
irrigation system. The abundances of nitrifying, denitrifying, and total bacteria were determined by quantitative real time PCR
based on the copy numbers of amoA, nirS and nosZ and 16S rRNA respectively. There were significant differences in the
abundance of the nosZ genes at the different sampling distances in the absence of mulch treatment, and for the amoA genes in
the presence of mulch. NosZ showed the highest abundance at the sampling distance furthest away from the rootstock (52 cm
from the rootstock and 68 cm from the irrigation source), and the lowest abundance 30 cm from the rootstock and 30 cm from
the irrigation source. AmoA showed the highest abundance at the sampling distance closest to the irrigation site (52 cm from the
rootstock and 11 cm from the irrigation site). The results were compared with nitrous oxide emissions at the same sites obtained
from PhD student, Mesfin Fentabil to determine if changes in the nitrifying and denitrifying bacteria were correlated with nitrous
oxide emissions. This study will help determine optimal management practices to reduce nitrous oxide emissions.
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Efficacy of Pseudomonas fluorescens isolates for control of postharvest disease in Bartlett and d’Anjou
pears
Student: Ariel Smith
Supervisor: Louise Nelson
In many areas of the world, the harvest of commercial fruits is reduced by post harvest disease. In the Okanagan, three fungal
species, Penicillium expansum, Botrytis cinerea and Mucor piriformis contribute to post harvest decay of two pear varieties,
Bartlett and d’Anjou. Biological control agents are considered an environmentally sensitive alternative to traditional synthetic
fungicides, to combat post harvest decay. This study assessed the efficacy of three isolates of Pseudomonas fluorescens (2-28, 46, and 1-112) in inhibiting fungal growth in vitro and in vivo . The ability of the isolates to inhibit the pathogens in vitro was
observed using plate inhibition assays, where it was found that 2-28 inhibited Mucor piriformis growth by 64%, Botrytis cinerea by
79%, and Penicillium expansum by 82%. To determine efficacy of the isolates in vivo, pear fruit were wounded and inoculated
with each of the Pseudomonas isolates individually, followed by inoculation with the fungal pathogens. Bartlett pear were
inoculated directly after September harvest before entry into cold storage. D’Anjou pears often decay rapidly once removed from
controlled atmosphere storage, and thus were inoculated immediately after removal from controlled atmosphere storage in
January, before placement into cold storage prior to sale. In Bartlett pear, isolate 2-28 decreased lesion diameter of Botrytis
cinerea by 12%, Penicillium expansum by 28%, and showed the highest effectiveness on Mucor piriformis decay, where it
significantly reduced the lesion diameter by 29%. The isolates were also inoculated into filter sterilized pear broth and incubated
at two temperatures (4°C and 24°C) and three preset pHs (5, 7 and 8), with or without ammonium chloride supplementation to
determine optimal growth conditions and the effect of bacterial growth on the pH of the broth. In filter sterilized Bartlett broth,
isolate 2-28 increased the pH of the broth from pre-set pHs of 5 and 7, yet lowered pH when set at an initial pH of 8. In filter
sterilized Bartlett broth inoculated with 2-28 at 4°C, the addition of a nitrogen supplement did not significantly increase growth.
By determining optimal growth conditions of Pseudomonas isolates under different conditions, future biological controls may be
tailored to different fruit varieties and storage conditions to obtain maximum disease control.

The Effects of Sulphur Dioxide Addition on the Diversity and Composition of Saccharomyces cerevisiae
Strains in Spontaneously Fermented Pinot gris at Cedar Creek Estate Winery
Student: Natasha Benson
Supervisor: Dan Durall
Sulphur dioxide (SO2) is added to grape must at the beginning of winemaking to reduce the number of undesirable spoilage
organisms. However, consumers often report symptoms including headaches and nausea, when the concentrations of SO2 are
relatively high. Because Saccharomyces cerevisiae is the main yeast responsible for fermentation and because different strains
produce unique sensory attributes, it is important to understand the effects of different concentrations of SO2 on S. cerevisiae
strain dynamics. This information may provide winemakers the confidence to reduce SO2 levels in winemaking and to produce a
more consumer friendly product. Research regarding the effects of SO2 on S. cerevisiae at strain level is limited. The objectives of
this study were to determine: (a) the total number of viable yeast cells (CFU/mL); (b) the diversity of S. cerevisiae strains; and (c)
the composition of S. cerevisiae strains, isolated throughout spontaneous fermentation of three concentrations of SO2 addition
(0, 20, and 40 mg/L). We predicted that: (a) CFU/mL and (b) strain diversity will decrease with increasing concentrations of SO2
addition; and (c) the strain compositions will differ between the three concentrations of SO2 addition. Pinot gris must was treated
with 0, 20 or 40 mg/L SO2 in French oak barrels (n=3 per treatment). Fermentation was allowed to progress spontaneously. Wines
were sub-sampled in triplicate at three stages throughout the fermentation. Thirty-six yeast colonies from all samples were
isolated. DNA was extracted and fragment analysis was conducted on eight microsatellite loci to identify DNA fingerprints of S.
cerevisiae strains. The resulting fingerprints were compared with two existing databases of commercial S. cerevisiae strains.
Preliminary results showed that higher concentrations of SO2 yield a lower viable cell count throughout fermentation. This
presentation will further discuss the results of this research.

Getting the best bang for your conservation bucks: Prioritizing wetlands for conservation in the
Okanagan valley, BC
Student: Carmen Chelick
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Supervisor: Jason Pither
Wetlands are biologically diverse habitats that provide important ecosystem services such as carbon sequestration and filtration
of toxins. In the past century, wetland habitats have undergone drastic global declines. In the Okanagan and Lower Similkameen
valleys, it has been estimated that 84% of low elevation wetlands were lost between 1800 and 2003. As rapid development in the
Okanagan continues to endanger wetlands, efforts are being made by local organizations to re-establish wetlands. The Okanagan
Basin Water Board (OBWB) has started a three-phase strategy with the goal of conserving Okanagan wetlands. Because
conservation funding and resources are limited, creating ways to prioritize wetlands is crucial in order to maximize conservation
efforts. Using Geographic Information Systems (GIS),the wetlands were characterized based on spatial attributes that are
important for maintaining biological functionality, such as total area, proximity to roads, surroundinghabitat diversity,and the
degree of isolation. These characteristics were then ranked based on their relative biological importance, then used to determine
the overall priority index of each wetland area.Because ranking is based on opinion, a sensitivity analysis was done in order to
account for the subjectivity and determine which wetlands were ranked consistently high given different ranking schemes. The
results of this analysis may ultimately be used to inform conservation decisions made by planners in the Okanagan.

Root system architecture: responses of grapevine rootstocks to inoculation with commercial and local
sources of arbuscular mycorrhizal fungi
Student: Sara Gordon
Supervisor: Miranda Hart
Most terrestrial plants form symbiotic relationships with arbuscular mycorrhizal fungi (AMF). This relationship results in enhanced
plant performance, including increased biomass, nutrient and water acquisition, and pathogen defense. Rearrangement of the
root system architecture (RSA) in response to AMF colonization has been demonstrated across plant species, and these changes
may serve as a possible mechanism for the observed plant performance enhancement. Studies have also shown that different
AMF provide varying degrees of benefits, and that identical AMF treatments can affect grapevine plant varieties differently. Given
that AMF have such different effects on even closely related plants, do differences in RSA response lead to differences in
symbiont quality? This greenhouse study will use three different grapevine rootstocks, 101-14 (V. riparia x V. rupestris), SO4 (V.
berlandieri x V. riparia) and Riparia Gloire (V. riparia), to investigate the degree to which AMF inoculation affects the RSA, in terms
of root allocation, branching and biomass accumulation. It will also consider the potential effects of inoculum source on grapevine
rootstocks, by examining the response of the RSA to treatments of 1) a commercial AMF inoculum or 2) a natural AMF inoculum
produced by isolating wild AMF spores from local woody roots. As water and nutrient acquisition affect crop yield,
characterization of the dynamic interactions between grapevine rootstock varieties and their respective AMF communities could
be highly beneficial to viticulture, as well as other agricultural sectors.

Unearthing fungal zombies: are ancient propagules from deep within peat cores viable?
Student: Grace Watts
Supervisor: Jason Pither, Miranda Hart
Soil fungi are important contributors to ecosystem functioning, governing processes such as decomposition, nitrogen fixing, and
nutrient cycling. Numerous fungi can produce spores that can persist in an inactive state for extended periods of time. However,
details about spore longevity are lacking. If some taxa can persist for millennia through spores, it is conceivable that their
functioning may differ from that of their modern counterparts. In this study, the viability of deep-soil fungal propagules,
specifically arbuscular mycorrhizal fungi, will be determined, as well as the potential ages of these propagules. The viability and
diversity of saprobes within these deep soils will also be investigated. The results of this study will help to test the working
assumption in the literature that deep soil fungi are exclusively modern in origin, having migrated down through the soil, rather
than being ancient in origin. If my experiments, which are nearing completion, reveal propagules capable of colonizing roots, then
future research will need to more carefully consider the assumption that root symbionts are always modern in origin. The results
from this study will contribute to a broader research program investigating evidence of “paleosymbioses” within natural
ecosystems.
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Session 3 – ART 208
The role of expectations in the effects of sensory deprivation floating on well-being
Student: Patrick Seitzinger
Supervisor: Mark Holder
Float-Restricted Environmental Stimulation Therapy (REST) involves experiencing sensory deprivation while floating in skintemperature salt water. Float-REST has been suggested as both a preventative measure and an intervention to increase wellbeing and decrease ill-being. Despite growing popularity and considerable investment in the therapy across North America,
minimal research has been conducted on how expectations influence the effects of the treatment. We examined the role of
expectancies in the efficacy of float-REST on outcome variables including happiness (Subjective Happiness Scale), life satisfaction
(Satisfaction with Life Scale), state anxiety (State Trait Anxiety Inventory) and depression (Center for Epidemiologic Studies
Depression Scale). Participants’ self-reported their well-being, ill-being, personality and expectations of the benefits from floatREST, immediately before their individual 90-minute float sessions. Following their sessions, participants again self-reported their
well-being and ill-being. Results indicate that expectancies explain a small but significant portion of the effects of float-REST; how
much they explain varies depending on the outcome variable of interest. These findings suggest that expectancies may influence
certain aspects of the treatment and with further research, could potentially be used to better specify the therapeutic value of
float-REST and to increase its effectiveness.

Too much of a good thing? – How developmental NGOs are impacting the aid process during
international crises
Student: Kevin Ilomin
Supervisor: Carl Hodge
There is consensus today that the contemporary NGO is here to stay as part of the aid delivering process to areas of poverty and
crisis. From larger international organizations such as MSF (Doctors Without Borders) and the Red Cross to more local ones within
countries in need, both public sector administrations and private firms are developing closer relationships with NGOs, which
possess unique characteristics that help them deliver aid services more effectively. While the data and literature are still sparse
on the complete impact and effect of NGO intervention in the aid process, we can identify key functions and characteristics of
those which most successfully achieve their aid objectives in the most socially and ethically responsible way from the preliminary
observations and evidence that we have. Through examination of NGOs in three distinct crisis scenarios categorized by health
crises, conflict, and natural disasters, this paper will identify indicators which could be used in a future quantitative study that
would help advise our policy decisions regarding how best to integrate NGOs into the aid process going forward. This talk will
briefly summarize the history and emergence of the developmental NGO, several criticisms of an embedded Western
methodological approach, and subsequent calls for change—and will ultimately describe the proposed indicators that could be
used in future research to better advise our policy

Exploring Causes of Wheat Allergies: Modern Agriculture and the Evolution of the Wheat Seed
Student: Kirsten Moore
Supervisor: Mary Stockdale
The purpose of this research is to explore suggested causes of wheat allergies, wheat sensitivity, gluten allergies, and gluten
sensitivities in the context of modern dietary challenges as found in current academic literature. It will also work to explain what
is meant by a ‘recent rise’ in these allergies and sensitivities. This research will then outline the evolution of the wheat seed from
heritage varieties to recent genetic alterations to the crop. As well, it will look at related environmental changes caused by
modern industrial agricultural practices used to grow the wheat crop, such as the introduction of glyphosate as a wheat seed
desiccant, use of synthetic fertilizers and pesticides, and changes in crop rotation. This study will analyze the current evidence for
and against the most popular theories as to the causes of wheat allergies and sensitivities, related to the onset of modern
agriculture and changes to the wheat crop it grows.

The role of winter snow avalanches in loading high-elevation debris flow channels with sediment,
Canadian Rocky Mountains
Student: Graham Woodhurst
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Supervisor: Fes de Scally
Steep high-elevation stream channels prone to destructive debris flows in summer can to an unknown extent be loaded with
sediment by dirty wintertime snow avalanches. This study attempts to quantify sediment deposition by snow avalanches in five
debris flow channels in the Canadian Rocky Mountains. Annual measurements of sediment deposition were carried out over a
five-year period in these channels by painting numerous polygons on level bedrock or boulder surfaces within and adjacent to the
channels. Following the melting of avalanche snow deposits each summer, the avalanche deposited sediment inside each polygon
was collected and weighed. These weights were then converted into depths of sediment deposition and averaged for each study
channel over the five-year period. The results show that the depth of avalanche sediment deposition in the five channels ranges
from 0.08 to 0.32 cm/year. Taking into account the surface area of each channel over which the measurements were carried out,
these depths equate to 7-30 m3/year of deposition. This means that snow avalanches would require about 300-1400 years to
build up sufficient sediment in a channel to produce a moderately large debris flow (10^4m3). Debris flows in any given channel
typically have return intervals measured in decades; this suggests either that much more avalanche deposited sediment is
available in the higher, inaccessible portions of each channel or that processes such as rock fall and stream flow are also
important for loading debris flow channels with sediment.

On The Edge of Homelessness: Single Mothers and their Housing Experiences in Canada
Student: Jillian McQuiggin, Kelsey Watson
Supervisor: Carlos Teixeira
Single mothers in Canada experience discrimination, often through their gender, and through their lack of spousal status while
raising children. Previous research has stated that discrimination can prevent single mothers from obtaining affordable housing.
As well, the high price of housing in Canada makes it difficult for single mothers to obtain housing with only one income,
especially in comparison to dual income households and versus the income of single males. Furthermore, single mothers are one
among many of the different demographics within the Canadian population that spend more than 30 percent of their income on
housing, making them at risk of homelessness. The main purpose of this paper is to better understand the barriers single mothers
experience with regard to housing and how they cope with this; and how could policies or solutions could be implemented to
improve single mothers’ experiences in obtaining housing in Canada. Furthermore, the main findings of this paper will be
conducted through research from secondary sources. The research questions guiding this paper are: (1) What are the major
barriers and challenges that single mothers in Canada face? (2) What are the main coping strategies that single mothers use to
adapt to housing barriers and challenges? (3) Is affordable, adequate and suitable housing available in Canada that fits single
mothers’ needs? (4) What type of solutions and policies can help with the barriers and challenges that single mothers face with
regard to housing? This paper discusses solutions that could assist single mothers with housing barriers such as discrimination and
high housing costs in Canada, such as providing more social housing and/or lower income buildings within Canadian communities
to decrease housing financial stresses. As well, new policies on discrimination through both rental units and social housing units,
and educating social housing staff on single mothers’ needs and their experiences could help prevent further discrimination.

Balancing textbooks and rent: The State of Student Housing in Canada
Student: Alyssa Ready, Rayce Kandal
Supervisor: Carlos Teixeira
At this stage, there is little published literature on students’ housing experiences in Canada. Students have been an ignored
segment in the housing population, leading to inadequate and unaffordable housing for students. Student housing has been
primarily provided in the form of dormitories—which are geared towards first-year students and often do not offer amenities for
upper-year students. This leaves upper-year students having to find housing in the same market that every other demographic is
seeking housing from. The main purpose of this paper is to look at students’ housing barriers and challenges in finding affordable
rental housing in Canada. The main research questions guiding this study are: 1) What barriers do students face in Canada in
finding affordable housing while attending a post-secondary institution? 2) What are the coping strategies that students use to
find affordable housing? 3) In terms of demand, what are the main types of student housing available and how affordable are
they? 4) What initiatives should the different levels of government take to ensure more affordable and available student housing
is provided? I will be looking at those coping methods and discussing how governments and universities can aid in eliminating or
lessening these methods. The main findings of this study identify the main barriers/challenges students encounter in Canada’s
rental housing market as well as a variety of potential policy recommendations that should be implemented by local
governments. This paper concludes with suggestions for universities to actively manage student housing and ease the strain of
stress around housing for students in Canada.
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Session 4 – ART 202
Time Optimization of Raman Spectral Acquisition Using 3D-Printed Well Array Patterning
Student: Allan Meldrum
Supervisor: Andrew Jirasek
Raman Spectral Analysis (RSA) is the determination of a particular material makeup based on inelastic collisions between incident
photons and the material itself. Because it allows for material differentiation between Raman active substances, RSA allows for
application in many faculties, one of which is the determination of cancerous mutations within human cells. If the efficacy of RSA
is confirmed, this spectral analysis could be applied to patient cancer cells throughout the radiation treatment process. If the cells
observed with RSA are confirmed noncancerous through other testing protocol before the treatment is completed, treatment
times could be reduced, decreasing the total amount of radiation dosage given to the patient and thus the probability of normal
tissue damage. Current RSA requires long time periods of manual analysis and preparation, resulting in a relatively low number of
cells analyzed. Cost-effective cell-plating slide designs have been developed to increase the number of cell spectra produced in a
shorter period of time. Utilizing 3D-printing technology, slide well arrays have been developed with droplets of cell-containing
media deposited into the wells. Cell counting experiments have been performed to optimize the slide design and increase the
consistency of cell number per slide well, resulting in a theoretically reliable average number of cells per well over which RSA may
be performed. Slide design considerations are presented, including design restrictions pertaining to slide thickness, well depth,
well diameter, hydrophobicity of the slide material, and Raman activity of the 3D-printed material and cell media. Two
preliminary slide designs are presented, both created through 3D-printing techniques but varying in specific slide well array
design. Future research plans are detailed, including the implementation of dielectrophoresis to further collect the cells in a
consistent area of the slide wells.

The Design, Construction, and Characterization of a Single-Stage Pulse Tube Cryocooler for Reaching Low
Temperatures
Student: Jordan Andrews
Supervisor: Jake Bobowski
When the thermal energy, or temperature, of a material is reduced below certain microscopic energy scales, one begins to access
many different manifestations of quantum behaviours. Two remarkable examples are superconductivity and superfluidity.
Studying these types of systems experimentally typically requires that one reach sufficiently low temperatures. The most common
way to reach low temperatures is through the use of cryogenic liquids. For example, at atmospheric pressure, the boiling
temperatures of liquid nitrogen and liquid 4-helium are 77 K and 4.2 K respectively. Furthermore, the boiling temperature of 4helium can be reduced to 1 K by lowering the vapour pressure above the liquid. However, because the price of helium has risen
steadily in recent years, the cost of small-scale experimental low-temperature physics is prohibitive. For these reasons, there has
been a renewed interest in the development of so-called closed-cycle refrigerators to access low temperatures. These closedcycle cryocoolers use a compressor to continuously circulate the same 4-helium gas making the cost to operate such a system
minimal. In this talk, I will explain how closed-cycle cryocoolers can be used to reach temperatures as low as 2 K. After describing
the general principles applicable to all types of cryocoolers, I will focus on the operation of pulse tube cryocoolers. I will then
discuss the design, construction, and operation of a pulse tube refrigerator that was developed for thesis project. The individual
components of the pulse tube refrigerator (pulse tube, regenerator, heat exchangers, and buffer volume) will each be described
as well as how the components come together to produce the desired refrigeration. The pulse tube that has been constructed
reached a stable base temperature of 135 K. While these initial tests were very successful, there is still much room for
improvement. Other researchers have reported single-stage pulse tube cryocooler capable of reaching base temperatures of 60 K.
In the future, a two-stage pulse tube cryocooler capable of reaching much lower temperatures could be developed by adding
second pulse tube to the cold stage of the existing system. The closed-cycle cryocooler that has been developed provides a
convenient apparatus for use in future low-temperature experiments on this campus.
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Single molecule nanopore analysis of prion protein structural transitions important in disease
Student: Nolan Hunka
Supervisor: Nahid Jetha
Fatal familial insomnia, Creutzfeldt-Jakob disease, and bovine spongiform encephalopathy or “mad cow” disease are some
examples of prion diseases. These fatal neurodegerative diseases, affecting both humans and animals, are characterized by the
accumulation of a misfolded isoform (PrPSc) of cellular prion protein (PrPC) in the central nervous system (PrPC is a cell surface
glycoprotein identified in all mammals and birds). The widely accepted protein-only hypothesis of prion disease pathogenesis
implicates PrPSc as the principal and possibly sole infectious agent, capable of self-replication by post-translational interaction
with PrPC stimulating its conversion into PrPSc. The mechanics of conversion, however, are almost entirely unknown. Here we
present results on our investigation of the structure and dynamics of cellular prion protein via single molecule nanopore sensing,
a technique that enables probing of the properties of individual biomolecules driven into and trapped in a nanometer-scale pore.
By comparing the structure and dynamics of both wild-type and pathogenic mutant PrPC (i.e. mutant forms of the cellular prion
protein characterized by an increased propensity for conversion into PrPSc) we aim to shed light on the PrPC to PrPSc conversion
process driving disease progression.

Graph Reconfiguration Problems
Student: Benjamin Moore
Supervisor: Richard Brewster
Graph theory is a branch of Mathematics which models discrete structures such as networks. Graphs consist of nodes together
with connections between pairs of nodes called edges. For example, a social network has people as nodes and friendship as
edges. Another example comes from scheduling. Nodes are events, and an edge between a pair of nodes indicates that the pair of
events must be scheduled at different times. The scheduling problem can be abstracted into a general problem as follows: Given a
graph, can we partition the vertices in sets so that every edge goes from one set to another different set? Such a partition is called
a colouring of the graph. Formally a k-colouring is an assignment from the set of numbers (colours) {1, 2, 3,..., k} to the nodes such
that two connected nodes cannot receive the same colour. The focus of our (Richard Brewster, Jon Noel, Sean Mcguinness, Ben
Moore) work is recolouring. Given a k-colouring of a graph, can the colouring be modified (one node at a time) to a second
colouring? This problem comes from looking at atoms which have been arranged into a lattice. The atoms are coloured according
to their spin state. Recolouring then corresponds to changing an atoms spin state. Bonsma and Cereceda showed that the
recolouring problem is polynomial time solvable for k=2 or 3, and is PSPACE-complete for k ≥ 4. We present a similar theorem for
(p, q)-colourings: the problem is polynomial for p/q < 4 and PSPACE-complete for p/q ≥ 4.

Statistical Modelling and Prediction of Bike Share Demand
Student: Joel Therrien
Supervisor: Paramjit Gill
Bike sharing programs are gaining popularity in some cities in North America, especially in the past decade. These programs
typically involve users renting bikes from one of many automated bike stations spread across a city, riding to their destination,
and depositing the bike at a nearby station. Bike sharing enables people to live a healthier lifestyle and encourages use of public
transit by offering customers more flexibility in how they travel. Understandably, these large systems must overcome certain
challenges. Since the bike stations have limited capacity, operators must prevent stations from reaching capacity or from
emptying. This can be difficult since users are usually commuting to the same areas. In order for the operators to prevent a
station from emptying or filling to capacity, they need to be able to forecast usage. Using four years of data from Capital
Bikeshare, a large scale bike share program which services Washington D.C., we developed a Poisson generalized linear model to
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forecast each station’s hourly usage for two types of users – casual users and those with monthly subscriptions. We analyzed
several factors such as weather, time-of-day, day-of-week, season, etc., which we found to affect demand, and we investigated
the presence of autocorrelation to account for temporary dips or rises in usage.

The Source: An energy Simulation game
Student: Raffi Kudlac
Supervisor: Bowen Hui
Did you ever wonder where your energy comes from? How its made? The Source is designed to show its user where and how
energy people get their energy. By being in charge of a growing population of people the user is charged with the task of
providing energy for them. The user can chose from a variety of energy sources to invest in, learning how each energy source
works along the way. By the end of the game the user should have a general understanding of the energy sources used in the
game and know about some basic pros and cons of each.

A Graph Editing System for Community Finding and Its Application to Winery Networks
Student: Yaroslav Senyuta
Supervisor: Yong Gao
This project discusses the implementation of a graph editing framework for community finding and its application to a number of
social network graphs. The three problems currently implemented include the parameterized versions of Cluster, Cograph, and
Quasi-Threshold (Trivially Perfect) Editing. The framework consists of a bounded search tree, certifier algorithms, branching rules,
and reduction rules. The data examined models how British Columbia wineries interact through hyperlinks on the Internet.
Communities were found in these virtual networks via graph editing. The correlation between physical distances and community
membership was examined.

Examining the Effect of Collaboration in an Online Learning Environment
Student: Matthew Bojey
Supervisor: Bowen Hui
At UBC Okanagan, an introductory Java programming course COSC 121 is required for many Science students. In this course,
several concepts are abstract and non-trivial for students to master. One of these concepts is a linked list, a data structure with
interconnected nodes. In my Honours thesis, I designed and implemented a web based system to help students learn about linked
lists in a collaborative setting. The system presents a visualization of linked lists and asks students to solve several exercises
related to operations on the data structure such as adding, deleting and reordering nodes. Students can choose to solve questions
in the system either alone or in pairs using a synchronized online chatroom. My study focuses on examining the effect of student
collaboration in Computer Science education piloted in the current COSC 121 class with approximately 120 students. I will report
on the educational value of the web based system as well as its ability to support collaboration in a learning environment.
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New Network Vulnerability Measures for Robust Networks: Detecting Critical Nodes in the Kelowna Road
System
Student: Paige Regalado
Supervisor: Yong Gao
Practical applications of network vulnerability assessments help to find critical network elements whose destruction could cause
detrimental failures in the functionality of the network. Detecting these critical elements in road networks can help cities plan for
natural disasters or maximize budgets by focusing their attention on critical intersections. Many of the current vulnerability
measures use node centrality to determine how critical an element is to maintaining a network's connectivity but these measures
fail to look at global connectivity and the possibility of equally good detour paths. Dinh et al. propose a new vulnerability
measure, pairwise connectivity, which calls any two nodes connected if there is a path between them in both directions. Their
measure is better than centrality but fails at detecting network weaknesses in robust networks leading someone to believe these
networks are impervious to attack. However, this is not the case and to remedy this I propose that the definition of pairwise
connectivity should be fluid and dependent on the nature of the network being assessed. Using the Kelowna road network as an
example I propose two different measures of connectivity: l-path parametrisation and conservation of shortest path length. Both
definitions derive from the observation that in high-volume networks the loss of a direct path could be as detrimental to the
networks functionality as losing the path all together. I show that the problem of finding a minimal set of critical elements whose
removal causes a specific level of global degradation to networks connectivity, using the proposed definitions, belongs to the set
of NP-Complete problems. However, I also show that ranking each individual node in a network by their criticalness provides a
usable assessment of network vulnerability in polynomial time.

Standalone Client-Side NoSQL Database
Student: Sant Parkash Singh
Supervisor: Mahnhoon Lee
In this paper, we explain how dynamic binding is effectively implemented in a NoSQL database, and SQL-like queries can be
mapped to CRUD operations with a NoSQL database. It is a web-based platform-independent standalone database that can run
on its own, on a HTML5 supported browser. In other words, it is a JavaScript based client-side database. Our database uses JSON
based documents which offers a flexible data structure and also makes it portable. A user can easily migrate the database files
from one system to another without any hassle. Further, the concept of dynamic binding benefits in minimizing the data
redundancy. This also helps in data consistency and saves the disk space. The end user can dynamically bind any field from a
different record stored under a different database. In addition, the database supports SQL-like (one of the most popular and
oldest query language) queries to perform the dynamic binding and all other CRUD operations. Overall, this database provides a
unique combination of features such as standalone client-side database, dynamic binding and support of SQL-like queries with a
NoSQL data structure.
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Session 5 – ART 204
Loukoumasomes and Rods and Rings are Distinct Subcellular Structures in Retinal Cell Lines
Student: Jake Noble
Supervisor: Julia Mills
Rods and rings and loukoumasomes, though discovered independently, are subcellular structures with unknown function. Rods
and rings are formed in response to inhibition in the GTP or CTP synthetic pathways and are highly enriched in nucleotide
synthetic pathway enzymes. Loukoumasomes also occur as toroidal bodies and rods. Because these structures bound only a single
beta-III-tubulin antibody (SDL.3D10) the responsible antigen remained unknown. Although it has been inferred that rods and rings
and loukoumasomes are the same structure we have found evidence to suggest that these structures are distinct. Confocal
analysis of the Y79 retinoblastoma cell line and the R28 retinal progenitor cell line, following immunocytochemical staining for
alpha-tubulin and another beta-III-tubulin antibody indicate that loukoumasomes are enriched for tubulin, as well as the tubulin
crosslinker MAP2. These loukoumasomes are also present in patient retinoblastoma tissue samples, as evidenced by
immunohistochemistry and subsequent confocal analysis. Moreover, co-staining of Y79 cells for beta-III-tubulin and IMPDH
autoantibody It2006 indicate that these structures are antigenically distinct. Moreover, large loukoumasomes are located in the
perinuclear region within nuclear envelope folds while rods and rings are mainly located in the cytoplasm. To further compare
these structures, Y79 cells and R28 cells were exposed to the IMPDH-inhibitor ribavirin, a drug known to induce the formation of
rods and rings. Rods and rings are induced by addition of ribavirin in a concentration-dependent manner, while the production of
loukoumasomes was unaffected. Together, these results suggest that loukoumasomes and rods and rings are indeed distinct
subcellular structures.

Auranofin derivatives as neuroprotectants and inhibitors of cathepsin B
Student: Meagan Stuart
Supervisor: Andis Klegeris
Alzheimer's disease (AD), the most common neurodegenerative disorder, is characterized by the progressive degeneration and
death of neurons. A pathological hallmark of AD is the deposition of amyloid-β (Aβ) plaques in the brain, which causes neuronal
death and the dysregulated activation of microglia, the immune cells of the brain. Activated microglia excessively release
neurotoxic substances such as reactive oxygen species (ROS), reactive nitrogen species (RNS), pro-inflammatory cytokines, and
cathepsin B, which is a β-secretase enzyme involved in the production of Aβ. A viable treatment for AD must target multiple
causes of neuronal death in order to be effective; one possible treatment that has been tested is auranofin (AF), a gold-containing
anti-arthritic compound shown to possess neuroprotective qualities. However, AF is a weak inhibitor of cathepsin B and thus does
not prevent the formation of Aβ plaques. We hypothesized that altering the chemical structure of AF would make it a more
effective cathepsin B inhibitor while retaining the neuroprotective qualities. Therefore, four AF derivatives (1254, 1255, 1261, and
1262) were created. Using a biochemical assay, we showed that the four AF derivatives significantly inhibited the enzymatic
activity of cathepsin B; 1254 (IC50 = 0.51 µM), 1255 (IC50 = 3.85 µM), 1261 (IC50 >10 µM), 1262 (IC50 = 5.72 µM), and AF (IC50 =
500 µM). An in vitro cell culture system involving two microglial models, murine BV-2 cells and human THP-1 cells, and the human
neuronal model, SH-SY5Y cells, was used to determine the neuroprotective qualities of the AF derivatives. The AF derivatives
reduced RNS secretion from stimulated BV-2 cells and pro-inflammatory secretions from stimulated THP-1 cells in a
concentration-dependent manner. Although the AF derivatives did not protect SH-SY5Y cells against ROS-induced damage, they
did protect them from stimulated THP-1 cell secretions; thus, AF derivatives could be a potential treatment for AD.

The effects of blood feeding on organic cation transporter expression in the tissues of the yellow fever
mosquito Aedes aegypti
Student: Paige Zeniuk
Supervisor: Mark Rheault
Organic cations include endogenous metabolites, and exogenous metabolites (drugs, pesticides, environmental toxins) that must
be detoxified or excreted in order for organisms to survive. The midgut and Malpighian tubules of insects have been shown to
play a role in the active transport of organic cations. There is a single recognized organic cation transporter (OCT) found in adult
Aedes aegypti. Previous studies have examined the expression of various transporters in mosquitoes after a blood meal, however
none of these studies have examined the OCT in Aedes aegypti. We used quantitative real-time polymerase chain reaction (qRT-
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PCR) to determine whether the OCT gene expression levels in midgut and Malpighian tubules of A. aegypti change post blood
feeding at the 3, 12 and 24 hour time periods. Our results showed that the mRNA transcripts of OCT in A. aegypti larva were
approximately 7-fold higher in the midgut in comparison to the Malpighian tubules. Furthermore, mRNA transcripts showed a 12fold significant increase in the level of OCT expression in the midgut of 12-hour post blood fed A. aegypti adult females in
comparison to 3-hour post sugar fed female adult (control), and a 4-fold increase in the level of OCT expression in the midgut of
24-hour post blood fed female adults in comparison to the control. Surprisingly, there were no significant changes in the level of
OCT expression in the Malpighian tubules post blood meal. Our findings suggest that within the first 24-hours post blood meal the
OCT gene is highly up-regulated in the midgut suggesting that the midgut is the primary tissue dedicated to the excretion of toxic
exogenous organic cation metabolites during blood feeding.

Rate of Crystal Formation and its Impact on Purity: An Investigation Using Scanning Electron Microscopy
and X-Ray Spectroscopy
Student: Parta Ansari Pirsaraei
Supervisor: Cynthia Ross Friedman
Crystals are solids that form by a regular repeated pattern of molecules. Second-year chemistry textbooks profess that crystals
formed more slowly have fewer impurities than rapidly-generated crystals. A typical way to analyze purity is to use atomic
absorption spectroscopy, a slow and destructive analytical technique that does not allow for any high-resolution imaging. In this
project, part of an upper-level microscopy course, the goal was to determine if crystals that formed more slowly were indeed
more pure. Another goal was to assess whether or not the X-Ray Spectroscopy elemental detector on the Scanning Electron
Microscope (SEM) at TRU could be used to evaluate crystal purity in a way that would be quick, non-destructive, and allow
visualization of crystals. In the study, dimethyl terephthalate, calcium chloride, and anhydrous ethanol solution were
recrystallized at various cooling rates. This controlled lab experiment combined the practice of organic chemistry and microscopy.
Formed crystals were placed inside the scanning SEM for an in-depth examination. Size and structure were compared visually, and
elemental analysis was used to assess purity. The experiment showed that recrystallizing at colder temperatures usually
generated a purer sample with fewer, but more defined, crystals, whereas the higher temperatures created a less pure sample
with more crystals. Additionally, the elemental detector was a highly effective analytical tool for this work. Continued research
that eliminates pseudo replication is necessary to provide more statistically-valid results. This research is important because
quantitative SEM of crystal morphology and composition is yet to be explored in-depth, and has potential use in the
pharmaceutical industry.

The Development of a Non-Invasive Behavioral Model of Thermal Heat Stress in Laboratory Mice (Mus
musculus)
Student: Justin Mufford
Supervisor: John Church
In this study, a unique combination of non-invasive techniques was used to study thermoregulatory behavior of laboratory mice
(Mus musculus). Many behavioral and physiological studies of lab mice employ invasive methods such as radio telemetry to
measure key aspects of behavior and physiology. Radio telemetry requires surgical implant, which may impact mouse health and
behavior, and thus reduce the reliability of the data collected. We developed a method to measure key aspects of
thermoregulatory behavior without compromising animal welfare. We examined the thermoregulatory response to heat stress in
mice using infrared thermography, video capture, and automated animal-tracking software. Body surface temperature
measurements and activity were simultaneously measured on mice that were heat-stressed. Heat stress was induced in two
ways: raising the ambient air temperature and applying an external source of visible electromagnetic (EM) radiation. We found a
difference in activity between heat-stressed and control mice. We also determined the change in the peripheral body
temperature of heat-stressed mice. With the high resolution of data collected it is also possible to measure other important
physiological parameters such as energy expenditure and blood flow. This research shows the possibility of using non-invasive
techniques to study thermoregulatory behavior of mice without decreasing the usefulness of the data.

Impact of environmental microbes on the mammalian gut microbiota
Student: Nishat Tasnim
Supervisor: Deanna Gibson
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The adult human gut is a natural habitat for 100 trillion microorganisms, collectively called the gut microbiota. Development of
the microbiota occurs during the first years of life. Pioneer gut microbes that colonize the gut during infancy play a large part in
determining the diversity of the adult gut microbiota, and influence gut health and immunity. Two predominant sources of gut
microbes are thought to be the mother and the external environment. Of these two sources, the role of microbes present in the
external environment is poorly understood. Some indirect research suggests that external environments high in microbial
diversity may promote a stable and diverse gut microbiota but there is little evidence linking specific environmental microbes with
changes in gut microbes. Our study looks at these changes in male and female infant mice born in three different environments.
Mice were born in cages containing forest soil with high microbial diversity, urban soil with low microbial diversity, and no soil
with very low microbial diversity. We predicted that infant mice exposed to diverse soil microbes would acquire a more diverse
gut microbiota, and hence improved immune functioning. I quantified the presence of gut microbial DNA and found that soil
exposure altered abundance of major gut microbes, but male and female mice had different quantities of these microbes. I also
quantified key molecular messengers involved in immune functioning and found differences between male and female infant
mice. Interestingly, soil exposure delayed the development of the gut microbiota in both male and female mice. In this talk, I will
explain how environmental microbes may shape our gut microbiota, and highlight the major findings and future directions of this
project.

Pseudomonas fluorescens isolates 4-6, 2-28 and 1-112 as biocontrol agents against postharvest disease
in Ambrosia and McIntosh apples varieties
Student: Paige Munro
Supervisor: Louise Nelson
Product loss due to postharvest fungal disease has a large economic impact on the apple industry in British Columbia.
Traditionally, commercial fungicides have been used to reduce the growth of fungal pathogens, however, pathogens have
developed resistance to many fungicides, and there is negative public opinion towards the use of chemical treatments. As a
response to these pressures, alternative methods have been sought. Pseudomonas fluorescens isolates 1-112, 2-28 and 4-6 have
been identified as potential biological control agents to suppress the growth of postharvest fungal pathogens Botrytis cinerea,
Penicillium expansum and Mucor piriformis. In this study P. fluorescens isolates 4-6 and 2-28 significantly inhibited growth of M.
piriformis and B. cinerea by more than 50% in in vitro inhibition assays. The effect of isolate concentration, 107, 108, or 109
CFU/mL, on the ability of each isolate to reduce fungal growth in vivo was studied on McIntosh and Ambrosia apples kept in cold
storage (4°C) for 15 weeks. Isolate 2-28 at 109 CFU/mL significantly reduced M. piriformis and B.cinerea growth on Ambrosia
apples by more than six fold, and 13 fold, respectively. Isolate 4-6 at 109 CFU/mL significantly inhibited M. piriformis growth on
Ambrosia apples by more than three fold. Isolates were inoculated into Filter Sterilized Apple Broth (FSAB) to investigate the
effect of pre-set pH (5 and 7), temperature (4°C and 24°C) and NH4Cl supplementation (0.5 g/L, 1.0 g/L, 2.0 g/L) on isolate growth
and ability to increase the pH, which may alter the ability of the pathogen to establish during storage. FSAB supplemented with
NH4Cl exhibited greater optical density (OD) readings, suggesting nitrogen is a limiting nutrient for growth. When isolate 1-112
was grown at 4°C in FSAB supplemented with 1 g/ L NH4Cl it increased the pH to 7.02 from the pre-set pH of 5. Isolates 4-6 and 228 showed inhibitory effects towards M. piriformis and B. cinerea in vivo and in vitro, and demonstrated increased growth in FSAB
supplemented with NH4Cl. However, these isolates require further characterization in order to assess if they commercial
potential.

The evaluation and optimization of genomic tools for Kokanee salmon fisheries management
Student: Vanessa Smith
Supervisor: Michael Russello
Genetic tools have greatly informed fisheries management for decades, especially in cases where different fish stocks are
morphologically indistinguishable, yet require different management strategies. In Kokanee Salmon (Oncorhynchus nerka),
traditional genetic approaches have not been informative at distinguishing between separate ecotypes within the species due to
recent postglacial divergence and persistent gene flow. However, a recent study using new genomic technologies detected 18
outlier single nucleotide polymorphisms (SNPs) that suggest a genetic basis for ecotype divergence in Kokanee and have
demonstrated a high accuracy at distinguishing between stream-spawning and shore-spawning Kokanee in fisheries simulations.
These loci have the potential to provide a highly accurate method for fine-scale and in-season stock identification, whereas in the
past, stock identification was only observational and the abundance of ecotypes could only be estimated. Using TaqMan® assays
designed to target these loci, SNP genotyping was used to test the power of these loci at distinguishing between Kokanee of
known ecotype. Only thirteen out of eighteen TaqMan® assays consistently produced discriminatory genotypic data across our
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sampling. The remaining five TaqMan® assays failed to produce informative genotypic data due to the presence of highly
repetitive regions throughout the Kokanee genome. The reduced number of loci yielded individual assignment probabilities that
were below management relevant levels, averaging only 82% accurate assignment of individuals to known ecotype. Thus, despite
the discovery of these loci, the presence of highly repetitive regions in the genome presents a challenge to effective genotyping
assay design. The development of TaqMan® assays developed from statistical outlier tests of next-generation sequencing data
needs to be augmented with new genomic data from across the distribution of Kokanee in order to provide effective tools for
fisheries management.

Comparing identification of endangered species in Australia, Canada, and the United States.
Student: Kira-Lyn Livingstone
Supervisor: Karen Hodges
Wildlife conservation is a goal for many countries around the world as wildlife becomes increasingly threatened by human
activities. Despite many countries working to preserve wildlife and habitat few countries have national legislation devoted to
species protection. I examine species listing practices in Australia, Canada, and the United States by recording which of 5 possible
listing criteria are used for listing mammals and reptiles in each country, to see how criteria use varied with country and
taxonomic group. Five of the most recently listed mammals and reptiles were chosen for each country. The criteria that had the
biggest difference between listing mammals and reptiles for each country were declining range and small population size; Canada
also used declining population. The criteria that had the biggest difference for mammals listing in each country were declining
range, small population size, and quantitative analysis between the three countries. The criteria that had the biggest difference
for reptiles listing in each country were declining range and small total range between the three countries. I show that criteria
used for listing does vary between countries and taxonomic groups, with some criteria being more important than others. While
countries are attempting to accomplish the same goal of species conservation they do it in differing ways. I show that some
countries have utilized some criteria better than others and list across taxa more evenly than others. Each country could learn
something from the other countries implementing species listing legislation in order to strengthen their own laws.

Nitrogen transport and gene expression of the ectomycorrhizal fungus Laccaria bicolor, and the
ectomycorrhizal association of Suillus tomentosus and Pinus contorta
Student: Annick Sevigny
Supervisor: Melanie Jones
Many temperate forest trees have ectomycorrhizal fungi colonizing their fine roots. In many northern forest environments,
nitrogen limits plant growth and the association of fungus to a plant host is beneficial since the fungus can procure nitrogen and
distribute it to the plant. In the present study, two experimental goals were explored: First, the regulation of nitrogen
transporters associated with the ectomycorrhizal fungi, Laccaria bicolor, was explored while grown in pure culture on various
sources of nitrogen: ammonium, nitrate, aspartate and Bovine Serum Albumin (BSA). Recent genome sequencing of L. bicolor
allowed utilization of Real-Time PCR techniques to quantify the RNA of three important nitrogen transporters: an ammonium
transporter, an amino acid transporter and an aquaglyceroporin. It is hypothesized that when L. bicolor is growing on ammonium,
the ammonium transporter will be upregulated while the other transporters will remain at a basal level. Additionally, when the
amino acid aspartate and BSA are the nitrogen sources, I predict that the amino acid transporter will be upregulated while the
other transporters remain at basal levels. Lastly, when nitrate is provided as the nitrogen source, it is thought that all of the tested
transporters will remain at basal levels. Determinations of results are still in progress. The second part of this study explored the
ectomycorrhizal fungus, Suillus tomentosus, which was used to create a mycorrhizal relationship with two Pinus contorta
(lodgepole pine) seedlings at the same time. In each of these relationships, nitrogen was administered to one of the two seedlings
of P. contorta in order to determine which would receive increased nitrogen support from the fungus itself. I hypothesize that the
seedling receiving less nitrogen will have an increased amount of nitrogen uptake from the fungus in comparison with the
seedling that was supplemented with more nitrogen. To allow quantification of nitrogen support by the fungus, 15N-labeled
nitrogen was added to a compartment where only the fungus had access. Results are pending as the isotope laboratory at UC
Davis in California processes the plant and fungal tissues.
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Session 6 – ART 208
Ukrainian Statehood in the Shadow of Pereyaslav
Student: Daniel Graef
Supervisor: Carl Hodge
The 17th century uprisings of Ukrainian Cossacks and peasants culminated in the 1654 Treaty of Pereyaslav, which signalled the
beginning of the Russian Empire’s dissolution of Ukrainian autonomy. But although the Cossacks’ institutional autonomy was
circumscribed by Russian absolutism, the Cossack legacy helped to kindle the emergence of a modern Ukrainian national
movement in the 19th century, albeit under highly repressive conditions. During WWI, after the 1917 Russian Revolution, as a
result of internal political weakness, socioeconomic underdevelopment, and above all, external geopolitical pressure, Ukraine was
once again pulled into the orbit of Russian centralism, now under the banner of the Soviet Union. Nevertheless, the policies of the
Soviet era - although frequently hostile towards national inclinations - at times significantly bolstered the institutions and
consciousness of the Ukrainian nation. After the Soviet Union’s collapse in 1991, Ukraine emerged as an independent state within
the beneficial framework of an entirely new set of international norms. Ukraine’s entry into this new order was facilitated by
Mikhail Gorbachev’s negotiations at the end of the Cold War, which represented a radical departure from those of his Soviet
predecessors. Gorbachev sought the entry of Eastern Europe and the Soviet Union into an integrated European security
environment; a “common European home.” His success in this regard – highlighted by the INF and CFE treaties – inadvertently
helped spur the collapse of the Soviet Union. Since then, an independent Ukraine has attempted to work within the security
framework that Gorbachev helped to create, relinquishing its nuclear weapons and wavering between European and Russian
integration. The precedents set by Gorbachev, however, have been imperilled by Russia’s post-2000 foreign policy, by which
Vladimir Putin has sought to reintegrate the post-Soviet states, a project which he sees as incompatible with NATO and the EU,
and a project which independent Ukraine has consistently rejected. This presentation examines Ukraine’s new geopolitical
environment and domestic instability in a long-term historical context defined by weak statehood and suppressed nationhood.
This long-term context highlights many continuities in the geopolitical conditions and internal political dilemmas that have
circumscribed Ukrainian statehood for over 300 years. This perspective also sheds light on why parts of Ukraine today – despite
the promises of the post-Cold War international order - have succumbed to the same logic of Russian imperialism that has been
almost consistently exerting itself since 1654.

Hear my voice: The experience of transgender sex workers in healthcare in British Columbia
Student: Rachel Lepage, Kirsten Roche
Supervisor: Michelle Funk
Despite the fact that healthcare professionals (HCPs) are in a prime position to assist transgender sex workers (TSWs) in improving
their health outcomes, many TSWs have struggled to find health practitioners who are supportive to their unique needs. The
exposure of HCPs to this population is typically limited, and often, when exposed, HCPs may experience discomfort, prejudice, or
fear. This can result in TSWs resisting, or becoming unwilling to access, healthcare, and to adverse health outcomes for this
population, in general. The purpose of this research is to document the personal experiences of TSWs in both their past and
present dealings with the healthcare system in British Columbia. Phase 1 of this qualitative research project involved collecting
data through interviews with TSWs in order to better comprehend their experience with healthcare. During Phase 2 of the
research, thematic analysis, the researchers will identify and analyze specific themes that came to light during the interviews, and
isolate any gaps or barriers to TSW care, in general. The conclusions drawn from this research will lay the foundation for
recommendations and suggestions on how HCPs can better provide a safe, supportive healthcare environment for TSWs. In turn,
this will foster a greater sensitivity to this unique population within healthcare, and assist in equipping HCPs with the knowledge
they need to provide competent care.

Starting from the Bottom: Social Stratification and Social Mobility within an Eastern Slovak Romani
Community
Student: Kenna Sim
Supervisor: Dawn Farough
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The Romani people are one of the most stigmatized and marginalized ethnic groups in Europe, particularly in eastern Slovakia,
where Romani populations are segregated from the mainstream population in impoverished, overcrowded ghettoes. With
deplorable living conditions, unequal access to public education, and limited employment prospects, the majority of eastern
Slovakia’s Roma are dependent on welfare and live in dire poverty. This research project analyzes the social stratification within
these Romani communities and the possibility of social mobility for their members, using the Romani community of Svinia,
Slovakia as a case study. The current literature along with firsthand participant observation of the people of Svinia shows that
within the community there is a small, upwardly mobile local elite, a middle class, and a particularly impoverished underclass. The
most lucrative way to gain wealth in the settlement is by loan-sharking and taking advantage of the “feast and famine”
consumption style of their cohabitants. The conclusions drawn from the research demonstrate the survival strategies adopted by
the local Romani population, as well as illustrate the complex social dynamics within the settlement.

Sexual and Domestic Abuse within Our Society
Student: Anastasia Yanushevska
Supervisor: Amy Tucker
“Why did not you just leave him?” Society would ask the victims of intimate partner violence with a bitterness. “Isn’t that just
asking for it?” People would judge female survivors of sexual abuse by their clothing and behaviour. The society uses these, and
many other ways to blame victims and excuse perpetrators of a sex-crime. The effect of justifying such behaviour is underrated,
and there should be a much greater consideration for this. Taking its sources from well-written academic books, this research
analyzes the ways people encourage sex crimes and disregard the injured. Rich with examples, it clarifies many important terms,
including sexual abuse, intimate partner violence, the real rape stereotype, rape myths, and rape culture. Finally, it suggests
possible solutions to prevent sexual abuse of women. The main purpose of the research is to increase the awareness of such a
sensitive topic. Today, sexual violence is a critical issue that affects people from different social layers, age groups, and cultures. In
the end, anyone—regardless of the gender—may become an unfortunate victim of abuse or its witness.

A People Accustomed to Triumph: The Popularity of War in England, 1337-1399
Student: James Ingram
Supervisor: Ben Nilson
In the 1380s and 90s Richard II of England made efforts to end the war in France which his grandfather Edward III had begun in
1337. In the political and military backdrop of French invasion fears and the prospect of English diplomatic humiliation at the
hands of the French king, Richard faced opposition to his peace efforts from leading nobles from the knightly classes as well as
commoners. The popular arguments at all levels were that many of those whose livelihood depended on war would be ruined by
peace, especially considering the enormous sums of money to be made from the ransom of captured prisoners, and the financial
windfalls to be had from the plunder that so often supplemented soldiers' pay. Knights of Ricardian England sought to echo the
triumphs their fathers had enjoyed in the campaigns of Edward III- they sought opportunities to fulfill on the battlefield those
important tenet of chivalric ideals: bravery and skilled feats of arms. All these expressions of discontent were voiced despite the
fact that there was little or no way of paying for the war and England had suffered humiliating defeats since 1360. Support for the
war had been occasioned in large part by the shift in attitudes to warfare that came about during the reign of Edward III. The
spectacular successes the English army achieved at Crecy, Calais, Sluys and Poitiers brought England military prowess, adding to
the fame of fighting men, and yielded diplomatic victories that won lands for the king. Formerly accepted notions of the English
king's feudal subservience to the king of France were overthrown. The victories illuminated the capacity of the French wars to
yield enormous financial gain, through plunder, ransoms and the emerging systems of pay, bonuses and compensation introduced
to entice all arms-bearing classes onto campaigns. In the backdrop of novel military organization that gave greater importance to
the common footsoldier, men from the peasant classes, imbued with a sense of adventure, found opportunities to escape
miseries or persecution at home. Importantly, Edward III had a personal charismatic and professional appeal, exemplified in the
constant parallels drawn between him and the legendary King Arthur by contemporary chroniclers and writers. Richard could not
credit himself with the kind of material successes his grandfather had netted and was unable to live up to Edward's popularity as a
war leader or force of royal authority. The leading magnates who questioned his authority found as much.

Seeking pleasure or utility: The effects of hedonic and instrumental motivations on emotion regulation
choices
Student: Teagan Lauriente
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Supervisor: Catherine Ortner
The bulk of research conducted within the field of emotion regulation, as well as conventional opinion, maintains that emotions
are modulated in order to satiate hedonic considerations, in which unpleasant emotions are avoided in favor of pursuing
pleasure. Some researchers, however, posit that immediate satiation of these hedonic goals is deferred in the interests of
optimizing utility in the future. In other words, instrumental motivations are crucial for withholding instant gratification in order
to fulfill future goals or facilitate task performance. This, in turn, enhances well-being. The current study examines the nature of
the relationship between motivations (hedonic and instrumental) and emotion regulation choices. Participants will be instructed
to focus on either hedonic or instrumental goals, or they will be assigned to a control condition where both hedonic and
instrumental goals are emphasized. Then they will complete the Situational Test of Emotion Management (STEM), which consists
of 30 items of hypothetical situations with four possible responses for each, each pre-rated by experts in emotion regulation. The
highest scores represent the greatest consensus on what constitutes the most effective option for regulating emotions. Results
will be analyzed to determine if priming towards instrumental or hedonic considerations alters responses on the STEM. We
predict that participants primed with instrumental motivations will achieve higher scores on the STEM (which correlate with
greater emotional welfare) than participants who are primed with hedonic motivations. Our findings will have implications for our
understanding of the role of hedonic and instrumental motivations in healthy emotion regulation.

Successful Polyamorous Relationships and a Monogamy-Polyamory Spectrum
Student: Melody Kaiser
Supervisor: Jan Cioe
The polyamorous lifestyle is highly stigmatized despite little research and understanding of the motivations and behaviours that
underlie open relationships. Polyamory involves consensual non-monogamous agreements with romantic partners and typically
emphasizes the importance of at least one primary partner with whom high levels of intimacy and commitment are shared. Nonmonogamous behaviour has primarily been studied within the context of cheating behaviour prevalence in monogamous
relationships. However, cheating studies do not enhance our understanding of polyamorists because they are based on nonrepresentative samples of participants who lack the crucial consensual component that characterize polyamorous arrangements.
Polyamorous relationships are prevalent among the bisexual community, male homosexuals, and generally practiced by higher
socio-economic classes that possess high levels of education. The majority of polyamory research includes either small-sample
case studies or subjective narratives. This study recruited a large sample of polyamorists and measured several variables thought
to contribute to a successful, long-lasting consensually non-monogamous relationship. To our knowledge, this was the first study
to look at how factors such as the desire to have children, attachment style, traits of romantic jealousy and control, and
psychological health operate in relation to polyamorous motivations and behaviour. Comparing these variables between
polyamorous and monogamous individuals in successful long-term relationships was hypothesized to show a rational,
evolutionary justification for their respective divergent relationship preferences. There is currently no psychometric instrument to
measure monogamous and polyamorous propensities, so an additional component of this study was to create and validate a
questionnaire that measures monogamous and polyamorous desires and behaviours. This is titled the Monogamy Polyamory
Spectrum Questionnaire (MPSQ). This presentation will go over the results of our data analyses of how our selected variables
relate to polyamorous and monogamous individuals, the psychometric analyses of the newly constructed MPSQ, and discuss the
follow up questions that future research should strive to address. Increased understanding and decreased stigma around the
motivations that underlie consensual non-monogamy has implications for our understanding of relationship compatibility and
relationship therapy strategies.

University students’ perception of stalking scenarios: The effects of gender and social media
Student: Jessica Klassen
Supervisor: Jan Cioe
Stalking is a complex collection of unwanted persistent interactive behaviours that typically occur between an individual who is
initiating unwanted contact with another (Ferreira & Matos, 2013). With the technological advances in the past 15 years,
behaviours that intimidate individuals through the internet, email, and social media sites also constitute stalking and are known
as cyber stalking. The current study explored the role of gender differences in perception of both traditional stalking methods and
cyber stalking. Participants were acquired through the SONA Psychology website, where they were directed to an online Qualtrics
survey. Participants were then randomly assigned to either a traditional or a cyber-stalking condition. Each condition was made
up of five different scenarios that varied on a spectrum of normal dating behaviour to clear stalking behaviour. Participants were
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asked to respond to a semantic differential for each scenario. At the end of the survey participants completed a personality
survey and a demographic questionnaire. Few studies have explored the existence of a relationship between the personality of
the perceiver and their perception. Although several studies have researched how both gender and technology affects
perceptions of stalking, the results continue to be mixed. This presentation will discuss the results and their contribution to
further elucidating how gender, technology, and personality affect perceptions of stalking.

An Examination of Psychopathic Language During Narratives of Positive Memories
Student: Laura Haringsma
Supervisor: Stephen Porter
Psychopaths are said to be charming, manipulative, and skilled conversationalists (e.g., Hancock, Woodworth, & Porter, 2011).
However, of the limited number of studies that have examined psychopaths’ speech, their language tends to be incoherent,
contradictory, and less cohesive than non-psychopaths (Brinkley, Newman, Harpur, & Johnson, 1999; Hancock et al., 2011;
Williamson, 1993). The current study examined the linguistic features and content of psychopathic (n = 14) and non-psychopathic
(n = 32) offenders during a narrative of their most positive life experience using sophisticated statistical text analysis. The
linguistic analysis programs used included the Linguistic Inquiry and Word Count (LIWC; Pennebaker, Booth, & Francis, 2007) and
the Dictionary of Affect and Language (DAL; Whissel & Dewson, 1986) to examine word frequency and categorization, semantic
content, and affective components of the narratives. Further, the Memory Assessment Procedure (MAP; Porter, Yuille, & Lehman,
1999) was used for a qualitative assessment of the memory content. The findings of this study will contribute to the emerging
body of linguistic research on psychopaths and will enhance knowledge of the psychopathic worldview.

Cannabis use, personality, humour style and humour temperament: Understanding how cannabis users
employ humour differently than non-cannabis users.
Student: Quinn Bailey
Supervisor: Zach Walsh
Robust literature has exhibited that cannabis is the most commonly used illicit drug worldwide, and specifically among college
and university populations (Johnston, O'Malley, Bachman, & Schulenberg, 2012). However, research concerning the psychological
characteristics of cannabis users, such as sense of humour, traits of humour temperament, and personality is underdeveloped.
Recent research in substance use has shown an association between distinct styles of humour (i.e., aggressive humour), certain
traits of humour temperament (i.e., seriousness), and various personality traits (i.e., openness to experience, extraversion,
neuroticism) with increased substance use (Edwards & Martin, 2012; Dubey, Arora, Gupta, and Kumar, 2010; Mezquita, Stewart,
& Ruiperez, 2010). Research indicates individuals that have identified largely with the use of aggressive humour have been shown
to have greater substance use. Additionally, those that have identified with a less serious or more playful humour temperament
are also shown to have greater substance use (Edwards & Martin, 2012). Cannabis use has also been shown to bring forth an
increased appreciation and use of humour (Hathaway, 1997). However, little research has examined in detail how cannabis use is
associated with individual differences related to sense of humour, and conceptualizations of sense of humour. The aim of this
cross-sectional study was to explore how frequent cannabis users, infrequent cannabis users, and non-users compared regarding
their styles of humour (i.e., aggressive, affiliative, self-enhancing, and self-defeating humour styles), personality traits (i.e., the big
five), and traits of humour temperament (i.e., cheerfulness, seriousness, and bad mood). Participants consisted of UBC students.
Data analysis is currently underway and will include descriptive statistics, bivariate pearson correlations, and hierarchical linear
regression. Additionally, data analysis of the moderating effects of personality between frequency of cannabis use and humour
styles will be carried out. We predict participants that report frequent cannabis use will identify predominantly with other-related
humour styles (i.e., affiliative and aggressive humour). Further, it is expected that individuals that display more frequent cannabis
use will also have a more playful or less serious humourous temperament. We also surmise that individuals that use cannabis will
score high on openness to experience, average on neuroticism and extraversion, but low on agreeableness and conscientiousness.
In addition, upon conducting a moderation analysis we predict that openness to experience will have a moderating effect on the
relationship between frequency of cannabis use and humour styles. The results of this study have the potential to elucidate
important psychological characteristics of cannabis users and will contribute to the growing literature between substance use and
humour.
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Session 7 – ART 219
Dispersion-correcting potentials for improved density functional theory prediction of noncovlent
binding energies and bond dissociation enthalpies
Student: Jeffrey Van Santen
Supervisor: Gino DeLabio
Conventional density functional theory (DFT) methods cannot accurately model noncovalent interactions. This shortcoming led to
the development of several dispersion-corrected DFT-based methods, such as pair-wise empirical dispersion corrections (e.g. the
Grimme D3 approach) and atom-centered dispersion-correcting potentials (DCPs). Despite the activity associated with the
development of dispersion-corrected DFT approaches, many methods still treat covalent interactions poorly. Consequently,
important thermochemical properties like bond dissociation enthalpies are not accurately predicted. This work explores the
performance of a simple generalized gradient approximation density-functional used with small basis sets to predict noncovalent
binding energies and covalent bond strengths. It will be demonstrated that the BLYP/6-31+G(2d,2p) method, when coupled at
once with both the D3 and DCP dispersion correction approaches, offers significant performance enhancements with little
increase in computational cost over unadorned BLYP. The general approach used to generate DCPs will be described and
additional performance metrics will be presented.

Study of kainate receptors in astrocytes via confocal imaging and electrophysiology.
Student: Anna Epp
Supervisor: Frederic Menard
Astrocytes provide structural and nutritional support for neurons, and are involved in calcium signaling amongst themselves and
neurons (a process involved with neuroplasticity and which, if inappropriate, may lead to synaptic elimination, excitotoxicity, or
neurodegeneration). Recent findings have confirmed the presence of a subtype of ionotropic glutamate receptors (iGluRs), called
kainic acid (KA) receptors, on the outer membrane of astrocytes. However, iGluRs were originally believed to be present only on
neurons. The influence of synaptic glutamate concentrations on astrocytic systems is therefore worth investigation. At this time,
imaging techniques are limited to observation of fixed or functionally altered samples, rather than live, dynamic systems. We
propose a means to image kainic acid (KA) receptor activity and sensitization using super-resolution microscopy on live cells. Our
lab has synthesized a fluorescent molecular probe based on kainic acid. A plasmid vector containing the gene for Grik2/GluR6
receptors (KA receptors) was constructed using a pcDNA3 (Addgene) backbone and the pBluescript-Grik2/GluR6 plasmid
(Heinemann lab, CA). Human embryonic kidney (HEK) cells were co-transfected with this new vector along with pcDNA3-EGFP.
Western blotting, confocal imaging, and electrophysiology were used to confirm Grik2/GluR6 expression and functionality.
Subsequently, confocal microscopy and electrophysiology were used to test the efficiency of this KA receptor probe. This
technique will enable us to subject live systems to shifting conditions (particular pH, temperature, concentration of other
chemicals, cytokines, etc.), all the while recording the corresponding physical and chemical effects.

Computational modeling of the dengue virus ectodomain to predict architectural differences associated
with a hydrophobic binding pocket on the envelope protein
Student: Lana Chebib
Supervisor: Al Vaisius, Javad Tavakoli
Dengue virus (DENV) is an emerging global health threat with an estimated 390 million infections annually and 40% of the word’s
population at risk living in endemic regions. The burden of dengue is widespread throughout tropical and sub-tropical countries
and disproportionately affects less-developed urban populations. DENV infection has diverse effects, ranging from the
asymptomatic to life-threatening dengue hemorrhagic fever or dengue shock syndrome. Severe cases of illness are commonly
linked to a more virulent strain, where differences in structure and orientation of viral proteins involved in infection for strains
may manifest in a difference in binding and severity of disease. The DENV envelope (E) protein is a structural protein found on the
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surface of the virion that undergoes a major conformational change in its soluble ectodomain that facilitates its attachment and
entry into the host cell. The E protein ectodomain is crucial for target-cell recognition and infectivity. In the following study, the
outlier strains for a critical ligand-binding hydrophobic pocket within the E protein ectodomain are computationally modeled to
predict comparative structural variances associated with the binding pocket on the envelope protein for the four DENV serotypes
(DENV1-4). The pocket lies between two domains, where a conformational change due to ligand binding may cause an
interdomain rotation of the envelope into its fusion-mediating form. This hydrophobic cavity within the DENV ectodomain is thus
a central feature for structural analysis that may be relevant to binding and infectivity. Using a nine-residue sliding scale of the
hydropathy indices at the hydrophobic pocket, 50 outliers were determined over 200 strains geographically diverse strains.
Among these, structural outliers with respect to the hydrophobic pocket are analyzed in the context of the entire E protein
ectodomain. In the analysis, SWISS-MODEL, Phyr2, and related programs are used to generate molecular models for strains not
previously assessed. This study contributes to a larger research initiative on the architecture insights of DENV proteins.

Hydropathy computational analysis of the DENV protease for 200 widely dispersed sub-strains
Student: Harveer Dhupar
Supervisor: Al Vaisius
Dengue virus (DENV) is a member of the flavivirus family, which includes West Nile virus, yellow fever virus, and Japanese
encephalitis virus. Dengue fever is the most widespread mosquito-borne viral disease in humans. At this time, there is no
adequate vaccine for the variable virus structures, and this is a serious concern for global health. DENV protease and helicase
form the non-structural 3 (NS3) protein within the DENV polyprotein. The polyprotein is cleaved by the protease to give functional
proteins that are necessary for viral infectivity. Hence, the protease is a target of prime importance for antiviral therapy. In my
research, hydropathy indices were applied to 200 geographically distinct strains of Dengue which were obtained from NCBI. Of
these 200, 50 were from each of the DENV strains 1, 2, 3, and 4. In this study, a sliding scale of hydropathy was used to obtain a
local physical parameter for folding domains of the DENV protease. The methodology applied a Structural Difference Score (SDS)
to every position of the protease sequence. The SDS analysis revealed the positions with the greatest deviation from the
consensus. This was found to be in the S2 position of the protease. The S2 position of the protease is responsible for recognizing
substrate and this binding domain among others controls the binding of substrate to the protease. The substrate in this scenario
is the polyprotein and the binding could determine efficiency of the strain. The strains that had the greatest deviation from the
normal sequences were found to be ADA60760.1 (DENV 1), AET43250.1 (DENV 2), YP_001621843.1 (DENV 3), ABG73598.1 (DENV
3), and ACL99026.1 (DENV 4). In these strains it was found that the strain ADA60760.1 (DENV 1) showed the lowest DENV1
virulence in Colombia in 2001 whereas the ABG73598.1 (DENV 3) was associated with the 1998 epidemic of dengue fever
outbreak. The binding of the substrate to the S2 region is a process controlled by hydropathy and this analysis has found a way to
understand and control large data.

Computational analysis through molecular modeling of the stem anchor domain of the Dengue virus
envelope protein
Student: Meagan Kramer
Supervisor: Al Vaisius
Dengue virus (DENV) is a mosquito-borne flavivirus, estimated by the World Health Organization to infect 390 million individuals
annually. Currently, there is no licensed vaccine or antiviral therapy and the risk of infection is expanding rapidly due to the
effects of climate change on vector prosperity. The sub-strains of dengue virus cause a wide range of diseases, including a mild
disease with flu-like symptoms, life-threatening dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). The DENV
envelope (E) protein, an essential protein for infectivity, initiates fusion of the viral membrane with the membrane of the target
cell through a large scale conformational change. Membrane fusion occurs when the two amphipathic helices of the stem region
drive the ectodomain of the E protein towards the transmembrane anchor, distorting the two membrane bilayers and permitting
viral infection. X-ray crystallography structures of the E protein lack both the stem region and transmembrane anchor, limiting our
structural understanding of this essential protein. Nevertheless, this study uses computational chemistry techniques such as
hydropathy, i.e. hydrophilicity/hydrophobicity indices, to gain insight into protein architecture. Using the hydrophobicity scale of
Kyte and Doolittle, the hydropathy profiles of the envelope protein stem region (residues 395-448), of 50 DENV-2 substrains, were
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computed by calculating the average hydrophobicity over a sliding scale of nine amino acids. These hydropathy profiles were then
compared using the Structural Divergence Score (SDS). The profiles of substrains that indicated a structural difference in the stem
domain were modeled using the three-dimensional structure of the membrane anchor domain of Hepatitis C virus nonstructural
protein 5A (HCV NS5A), obtained from literature, as a template. Although the HCV NS5A protein and the DENV E protein share no
sequence similarity, their hydropathy profiles are remarkably aligned indicating very similar global structures. These results
support a growing recognition that protein folds are better conserved than amino acid sequences. Structural models of the DENV
E protein stem region will be used to elucidate the variances amongst strains, a possible indicator of virulence and severity of
disease for DENV infection.

Microparticles as Novel Damage-Associated Molecular Pattern Signals in Glial Cell Mediated
Neuroinflammation
Student: Ekta Bajwa
Supervisor: Andis Klegeris
Alzheimer’s disease (AD) is characterized by progressive memory loss due to neurodegeneration in the cerebral cortex and
hippocampus regions of the brain. Neuronal death involves the release of damage-associated molecular patterns (DAMPs), which
are capable of inducing inflammatory responses in non-neuronal glial cells (astrocytes and microglia). In the AD brain, glia become
activated by pathological formations including amyloid-beta plaques and neurofibrillary tangles but also from necrotic cellular
fragments and DAMPs leading to chronic inflammation. The chronic inflammatory processes mediated by glial cells contribute to
the pathogenesis of AD and have recently been found to include the upregulated release of microparticles (MPs). Microparticles
are submicron fragments derived from host-cell membrane that represent a heterogeneous population of intercellular signaling
molecules, which may serve as a novel mechanism of neurodegeneration. This study tested whether the mitochondrial protein
cytochrome c, recently found in high extracellular concentration following cell death, can act as a DAMP and induce an
inflammatory response in glial cells that involves the release of MPs. Cytochrome c was added to human-derived THP-1 and U-118
MG cells serving as the microglia and astrocyte models, respectively, and a process of differential centrifugation was performed to
isolate released MPs, which were detected using flow cytometry. Cytochrome c was found to act as a DAMP capable of inducing
the release of MPs from glial cells. However, these MPs were not neurotoxic towards human SH-SY5Y cells (neuronal model) at
the low MP concentrations tested. The potential of cytochrome c to initiate a neurotoxic immune response indicates a possible
pathological role for this physiologically important protein in the progression of neurodegenerative disorders. By elucidating the
mechanisms of inflammatory response triggered by cytochrome c, new targets may be identified for the development of
therapeutic strategies against AD.

Salmon Teachings by a Half-Breed
Student: Jordan Robinson
Supervisor: Lyn Baldwin
This is a creative non-fiction paper I wrote, as an aboriginal man, about my experience during last fall’s Adams River salmon run.
On a natural history field trip to Adams River I found myself compelled to make not only watch, but pick up and make dinner out
of a large sockeye male. However, in the moment my hand met his scale, I was confronted with what it means to be native. I had
trail mix in my bag so no longer needed this gift to eat, I felt as if I was taking more than I needed, a sin in my culture. He was
there to feed the environment, and I had lost my connection to the environment that I no longer needed him for my survival. This
disconnection has allowed me to confront what it means to be native away from my band, Cold Lake First Nations, no longer
apart of nature and detached from its gifts has made it easy for us to forget that we are still a part of it even though our egos and
society tells us otherwise. This is a part of my story about nature, fish and a love for the little things.

River Bank Processes Along the Lower Shuswap River
Student: Hilary Cameron
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Supervisor: Bernard Bauer
The Shuswap River is one of many rivers in the BC Interior that is experiencing chronic bank erosion, which leads to land loss,
aquatic habitat degradation, water quality challenges, and economic ramifications. Rivers naturally sculpt and shape the land
through which they flow, but there are concerns among local community land owners that the intense boating traffic in the
summer months is accelerating the rate of bank change along the Lower Shuswap River. Unfortunately, the boating season
coincides with the annual spring freshet, making it difficult to assert the importance of boat wake-induced erosion. The primary
focus of this study was to determine the impact that the spring freshet has on the rate of bank change along the Lower Shuswap
River and to analyse the near-bank flow dynamics. Nine erosion pin profiles were installed to measure the rate of bank change
from March to September, 2014. A scaffolding system with instrumentation was installed along a straight reach of river to
monitor the flow properties during the spring freshet. Analysis of the data indicates that fluid shear stresses during the spring
freshet are of insufficient magnitude to initiate bank erosion by tractive force. This suggests that recreational boating traffic likely
plays a dominant role in changing the bank structure. The study also shows that boat traffic intensity and the impact that boat
wakes have on the banks is stage dependent, with most of the erosion occurring at mid to low water levels. In addition, the shear
stress analysis displayed unique results that challenge traditional theories of fluid flow in rivers. Although extensive theoretical
and laboratory work has been conducted at predicting fluid flow properties, this study suggests that in situ measurements are the
best method to analyse turbulent flow in natural environments.

Analysis of weak layers and bed surfaces in avalanche accidents in a transitional snow climate
Student: Taylor Clark
Supervisor: Fes de Scally
Snow avalanches are typically triggered by the failure of a weak layer within the snowpack, with initial avalanche motion achieved
by the sliding of snow layers over a ‘bed surface’ within the snowpack. Weak layers and bed surfaces form as a result of wintertime weather conditions and snow metamorphism, and therefore the types of layers and surfaces should be related to a region’s
snow climate. An analysis of 56 backcountry avalanche accidents from 1984 to 2007 was carried out to assess the frequency of
different weak layers and bed surfaces in the Columbia Mountains of southeastern British Columbia, a region that possesses a
snow climate transitional between maritime and continental climates. The results show that faceted grains (48%), storm slabs
(18%), and surface hoar (18%) are the dominant weak layer types in avalanche accidents. Rain crusts (30%), slabs of various kinds
(25%), and surface hoar (21%) are the most common bed surface types. Using data from a high-elevation climate station at Rogers
Pass, further analysis involves calculation of each winter’s departure from the 1984-2007 mean winter temperature and
precipitation to determine if weak layer and bed surface types can be related to general winter weather. It is hoped that these
results will assist backcountry recreationists in understanding weather and snowpack conditions conducive to avalanche
triggering in the Columbia Mountains. Keywords: snow avalanches; weak layers; bed surfaces; snow climates; Columbia
Mountains

Higher Education Earnings Premium in Canada
Student: Tatiana Pelaez Jimenez, Sean Duffee
Supervisor: Ehsan Latif
In the face of increasing tuition fees Canadian students are at a crossroad on whether they should pursue higher education. The
real question is how much more a Canadian student with a post-secondary education earns compared to a high school graduate
and how this difference changes overtime. For that reason this paper will examine the education earnings premium for 200112012 and compare these results with the earnings premium for 2007-2008. Thus this research will provide more recent results
compared to other studies in Canada. This study will utilize data from the Canadian Community Health Survey, emphasizing on
variables such as education, age, sex, health and marital status.
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