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The effects of yeast inoculum on wine fermentation and organoleptic properties of Frontenac Blanc
Student: Cassidy TOCHENIUK
Supervisor: Jon Van Hamme
The aim of this study is to characterize the influence of yeast inoculum on the fermentation process and organoleptic properties of
Frontenac Blanc. The commercially available yeast, Zymaflore Delta, was used to inoculate three 10 L batches of Frontenac Blanc
must that included wild yeast, and compared to three batches containing only wild yeast. Both sets were fermented at 20°C for
thirty-one days until the specific gravity dropped by 1.102 and 1.114, to 1.004 and 1.006, respectively. This corresponds to an
estimated alcohol content of 12.9% and 14.2% for the commercial and wild fermentations. Other parameters monitored during the
fermentation were pH, volatile acidity, titratable acidity free sulfur content, residual sugar and concentration of primary amino acids,
and the final ethanol content will be determined using gas chromatography coupled to a flame ionization detector. These will be
statistically analyzed using analysis of variance (ANOVA) and Tukey’s honest significance test to determine the impact of the
commercial inoculum on fermentation properties. Following fermentation, the wine was chilled at 4°C for six weeks to settle the
yeast, and bottled. The resulting wines differed in their organoleptic properties: the wild ferment had a citrus and tropical fruit taste,
and a light body; while the commercial ferment had more bitterness, a less intense fruit flavour, and a medium body. The aromas
were similar, however the wild ferment had a heightened orange and pineapple smell, compared to the commercial ferment with
hints of citrus and tropical fruit. This shows that yeast inoculum can have an effect on both the fermentation and organoleptic
properties of Frontenac Blanc. Student research conducted at Thompson Rivers University

Time budgets in wintering flocks of Canada geese (Branta canadensis): does the time of day matter?
Student: Victor YUS
Supervisor: Tom Dickinson
During winter, flocks of Canada geese (Branta canadensis) are common near the rivers that flow through Kamloops. At night, birds
gather on the rivers, but during the day they fly into the fields and parks close to the river to forage. As the geese forage, they form
groups or flocks of different sizes. Research with colleagues at TRU has shown that the size of the flocks affects how much time
individuals can devote to foraging; because in larger flocks less time needs to be spent on vigilance, then more time is available for
individuals to feed. However, this relationship between flock size and foraging is also influenced by the time of day. It is likely that
early in the day birds can devote more time to vigilance than they can in the later afternoon. This poster examines the hypothesis
that energy and time budgets are more constrained as birds approach long periods of fasting overnight. To test this hypothesis in
Canada geese, we videotaped flocks at four locations around Kamloops: MacArthur Island Park, Riverside Park, Charles Anderson
Park and the Mount Paul golf course, during both morning and afternoon foraging sessions. Two minute segments of these tapes
were analyzed by counting the number of seconds each individual of the flock spent either alert, briefly scanning for predators,
feeding, resting or being aggressive. As sunset approached, it was found that the total amount of time a flock was vigilant decreased
as did the amount of time per capita individuals spent in either alert or scanning behaviour. This finding has consequences for several
other aspects of social behaviour in this species during the winter, including aggressive behaviour.
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Aggressive behaviour in wintering flocks of Canada geese (Branta canadensis): Does group size matter?
Student: Roser DIAZ
Supervisor: Tom Dickinson
Canada geese (Branta canadensis) are common winter residents in and around Kamloops, British Columbia. At night, family groups
gather on sandbars in the rivers and during the day aggregate in fields and parks close to the river to forage. As the geese forage,
they form groups or flocks of different sizes. Research with colleagues at TRU has shown that the size of the flocks affects how much
time individuals can devote to foraging; because of the "Many Eyes" effect, individuals in larger flocks spend less time on vigilance
and therefore can spend more time feeding. However, after some intermediate flock size, the per capita time available for forging
goes down and the per capita time being vigilant increases again. It is hypothesized that with higher densities in larger flocks more
time has to be devoted to maintaining social distances, which precipitates aggressive interactions. This poster examines the
hypothesis that very large groups experience heightened rates of aggression which detracts from time available for foraging. To test
this hypothesis, we videotaped Canada goose flocks at four locations around Kamloops: MacArthur Island Park, Riverside Park,
Charles Anderson Park and the Mount Paul golf course. Two minute segments of these tapes were analyzed by counting the number
of seconds each individual of a flock spent either alert, briefly scanning for predators, feeding, resting or being aggressive. In flocks
greater than 30 individuals more instances of aggression were noted as was an increased per individual likelihood of aggressive
attacks. Several factors that might cause this relationship will be discussed.

Different Coordination of Reaching and Grasping in Ball Catching and in Ball Grasping and Stopping
Provides Support for the Dual Visuomotor Channel Theory of Prehension
Student: Youssef EKLADUCE
Supervisor: Ian Q. Whishaw
Authors: Jessica R. Kuntz(1)*, Jenni M. Karl(2), Jon B. Doan(3), Ali Mashhoori(1), Youssef G. Ekladuce(2), Ian Q. Whishaw(1)
(1)Department of Neuroscience, Canadian Centre for Behavioral Neuroscience, University of Lethbridge, Lethbridge, Canada *
Corresponding author Jessica.Kuntz@uleth.ca (2)Department of Psychology, Thompson Rivers University, Kamloops, Canada 3
Department of Kinesiology & Physical Education, Engineering & Human Performance Lab, University of Lethbridge, Lethbridge,
Canada Abstract: The behaviour of reaching with a single hand to grasp an object seems easy and it is taken for granted but in order
to produce that fluid motor action, the central nervous system (CNS) is required to solve the difficult spatial problem of coordinating
visual information related to the object, the environment, and the hand, with tactile and proprioceptive feedback from the body. The
Dual Visuomotor Channel Theory of Prehension (DVC) proposes that the CNS has solved this problem by coordinating two distinct
but temporally integrated movements that are mediated by different visuomotor pathways that project from visual to motor cortex
via the parietal lobe. A reach movement transports the hand in relation to the object’s extrinsic spatial properties (position and
orientation) whereas the grasp preshapes the fingers in relation to the object’s intrinsic spatial properties (size and shape). When
acquiring objects that are stationary or moving on an inclined plane, the two movements are temporally integrated into a
stereotypical fashion under feedforward visual guidance (Arbib, 1981; Haggard & Wing, 1997; Smeets & Brenner, 1999). The purpose
of the present study was to extend the analysis of the relationship between the reach and the grasp to other moving object tasks by
examining how the two movements vary when participants catch a thrown object. Thus, we presented participants with four
different sized balls, in three different tasks: reaching-to-grasp a static object, reaching-to-stop a rolling ball, and reaching-to-catch a
tossed ball. All data were analyzed using the statistical computer program SPSS (v.24.0.0). A p value of < 0.05 was considered
significant. Ball Size (XS, S, M, L) and Task (grasp, stop, catch) served as within-subject factors for each dependent variable (reach
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velocity, reach trajectory, maximum pregrasp aperture, and terminal grasp aperture), which were analyzed in separate repeatedmeasures analyses of variance (RM-ANOVA). The novel finding of the study is that the hand does not preshape to target size as it
intercepts the target in a reach-to-catch task. This differs from hand preshaping, which scales to target size, in the reach-to-grasp and
reach-to-stop tasks. The dissociation of the reach and grasp into two consecutive movements in overhand catching add to previous
work that has dissociated the reach and grasp when vision is occluded or the ongoing movement is perturbed. The results are
discussed in relation to the DVC theory.

Analyzing the Potential Effects of Environmental Changes on Fish Cell Lines
Student: Arianne QANBERY
Supervisor: Lucy Lee
Climate change is causing dramatic effects on poikilothermic animals such as fish. In this study we evaluated the effects of higher or
lower temperatures from the normal growth temperatures on fish cell lines derived from warm species. Preliminary observations
indicated changes in cell morphology as well as mitochondrial structure. Using phase contrast and fluorescence microscopy with
specific fluorescent markers such as NucBlue and Mito Red as well as with immunofluorescence for specific proteins, we noticed
morphological changes with changing temperatures in the nucleus and mitochondria of all fish cell lines tested. Most cells became
enlarged and mitochondria became elongated with lower temperatures, while warmer temperatures caused shortening of
mitochondria and irregular cytoplasmic changes. This occurred for cell lines such as EelB. Further research is being conducted to
examine the significance of these changes.

Evaluating Potential Genotoxicity of Imidacloprid with Fish Cell Lines
Student: Brenna HAY
Supervisor: Lucy Lee
Imidacloprid is currently the most widely used insecticide for agricultural crops worldwide. It is a systemic pesticide (taken up by
plants and retained within plant tissues) that breaks down slowly in soil and tends to move into water, where it poses risks of
concern to aquatic organisms including fish. Literature reports have indicated that imidacloprid is generally non-toxic to fish;
however, recent studies indicate the possibility of genotoxic effects in some fish species, thus an in vitro evaluation for genotoxicity
using various fish cell lines is being carried out. Preliminary experimentation using the micronucleus assay indicated that imidacloprid
at the tested concentrations of 0.1 mg/L, 0.5 mg/L, 1.0 mg/L, and 2.0 mg/L all had statistically significant genotoxic effects on the
killifish embryo cell line KFE-5, indicating that at these high concentrations, tested, double stranded DNA breakages may occur. At
these concentrations, more binucleated cells had micronuclei, and the mean values of micronuclei were significantly higher than
those of the negative control. Our preliminary results confirm other scientific research that has shown that imidacloprid has
significant cytotoxic and genotoxic effects on non-target organisms such as fish. Additional research is in progress, which includes
performing further micronucleus assays using lower doses and different types of fish cell lines. The effects on cells that may come
into direct contact with pesticides are of specific interest, thus cell lines derived from gills, integument, and gastrointestinal cells are
currently being evaluated.
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The role of ethnicity in predictive genetic testing for hereditary cancer
Student: Eryn BRALEY
Supervisor: James Bedard
Genetic carrier testing for hereditary cancer is a highly accurate and cost-effective method for identifying individuals at high risk for
cancer, who will significantly benefit from increased screening and/or prevention methods. However, not all persons eligible for
carrier testing utilize the service. Research into the sociodemographic factors related to carrier testing has yet to focus on the role of
ethnicity. BC Cancer’s Hereditary Cancer Program has been systematically collecting ethnicity data since 2015, allowing for a fouryear cascade carrier testing analysis for this factor. BC Cancer’s Hereditary Cancer Program (HCP) is the main provider of cancer
genetics services in BC and the Yukon. The HCP’s program database will be queried for index tests and corresponding carrier tests of
their relatives facilitated between February 3, 2015 and February 3, 2019. Data pulled will include ethnicity, gender, age, postal code,
referral source, genes tested, and cancer diagnoses. Descriptive statistics will be computed; mean and standard deviation will be
reported for continuous variables and proportion will be reported for categorical variables. Chi-squared analyses will be conducted
to determine the relationship between demographic factors and cascade carrier testing uptake, defined as the ratio of index and
carrier tests. Univariate and multivariate analyses will be conducted to assess how demographic factors relate to the time interval
between index and carrier tests. By deepening our understanding of the barriers to carrier testing, we hope to inspire solutions to
optimize testing rates and enhance cancer screening and prevention in BC and the Yukon’s at-risk population.

Interactome of Two Fermenting Yeast Species During Beer Production
Student: Breanne MCAMMOND
Supervisor: Jonathan Van Hamme
Parallel 49 Brewing Company opened in East Vancouver 2012 and has become an award-winning microbrewery central to the
growing beer culture in British Columbia. One of their most successful beers is brewed with a co-culture of Saccharomyces cerevisiae
and Brettanomyces cerevisiae using a fairly complex and laborious process to achieve a unique flavour profile; however, due to the
time and energy expenses required to produce this beer, production has been halted. At present, Parallel 49 critically needs
information regarding this unique brew in order to: understand the genetic makeup of these two strains; characterize the
metabolites produced by the individual strains in relation to their gene expression profiles; and understand how yeast strains
genetically and metabolically interact during mixed-strain fermentations. To achieve these goals, the genomic, transcriptomic,
proteomic, and metabolomic profiles of each yeast species are being characterized independently and in co-culture during
fermentation of wort into beer. Measures of fermentation progress, specifically decreasing oxygen, pH and specific gravity, as well as
increasing ethanol content, show that Brettanomyces works at a much slower rate than Saccharomyces cerevisiae or co-cultures of
the two. The rate of flavour compound production, as measured by headspace gas chromatography coupled to a flame ionization
detector, differed in each yeast culture. By gaining an understanding of underlying biological processes, Parallel 49 will be able to
identify key biochemical pathways that lead to the flavour profile of this popular brew. As advances in brewing sciences are made,
the company will hopefully be able to tailor their brewing process to allow for use a single yeast species to make a similar product
more efficiently.
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The Effect of Microvesicles on Insulin Transcytosis by Endothelial Cells
Student: Jesse BIDDLECOMBE
Supervisor: Mark Rakobowchuk
Insulin resistance is a resultant condition from prolonged periods of muscle disuse. Therefore, in addition to disturbances in glycemic
homeostasis, vascular perturbations on insulin signalling as a result of physical inactivity may also contribute to etiology. Delivery of
insulin to peripheral tissues, such as skeletal muscle, requires capillary recruitment and movement from circulation to interstitial
space through the continuous endothelium lining the microvasculature of muscle tissue. Interaction of insulin with high affinity
receptors on the apical surface of endothelial cells allows insulin transport through the active process of transcytosis. Unlike other
insulin sensitive cell types, endothelial cells are capable of transcytosis through a non-degradative pathway; a characteristic that is
integral in the regulation of insulin availability to skeletal myocytes and the modulation of insulin sensitivity. Current research
investigating insulin resistance suggests exercise countermeasure, which has been observed to alter concentrations of circulating
microvesicles. The aim of the present study was to explicate the effect of microvesicles on insulin transcytosis by endothelial cells.
Plasma samples collected pre- and post- 45 minutes of high intensity exercise were obtained from a previous study and the
microvesicles isolated through centrifugation. Transcytosis assays were performed using the human umbilical vein cell line, Ea.hy926,
and exposure to microvesicle-containing or platelet poor plasma occurred prior to incubation with fluorescently conjugated insulin
and dextran. Samples from either side of the endothelial monolayer were collected at various time points to ensure the movement
of insulin was a result of transcytosis rather than paracellular transport. Fluorescence was quantified using the Quantstudio system,
and the rates of transcytosis compared. Results of this study demonstrate the effect of microvesicles on the glucoregulatory process
of transcytosis by endothelial cells, and the influence of exercise on this action.

Earthworm Populations Across Abbotsford and The Differences in the Number of Gregarines Between
Native and Invasive Species
Student: Ajdin MASIC
Supervisor: Sharon Gillies
Gregarines are a diverse group of parasites belonging to the phylum Apicomplexa. They are characterized by their apical complex
which helps them penetrate organisms that they use as hosts. These parasites are closely related to Plasmodium which causes
malaria and can serve as a useful model for study as they are safe to handle and only infect invertebrates. Monocystis, a specific type
of Gregarine, typically inhabits the reproductive organs of invertebrates that it infects. In order to study the number of parasites in
invertebrates, earthworms were sampled in several different locations in the city of Abbotsford. From this, the number of
earthworms sampled due to location were analyzed and allowed for determining significant differences in the populations of
earthworms between parks, farms, and gardens. They were then identified as either native or invasive species. The earthworms were
dissected and analyzed for the presence of Gregarine parasites by isolating their seminal vesicles, extracting the fluid, and visualizing
it using compound microscopy. The number of parasites was compared between native and invasive species of earthworms in order
to determine if there were differences between the two groups. Microscopic photography allowed for identifying and detailing the
different stages of the lifecycle of the Gregarines.
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Phenotypic analysis of a murine model of colitis: are heterozygotes a good control?
Student: April MAHOVLIC
Supervisor: Deanna Gibson
Inflammatory bowel disease (IBD) is characterized by chronic inflammation of the gastrointestinal tract, clinically manifesting as
Crohn’s or Ulcerative Colitis. Approximately 270,000 Canadians live with IBD, and the cost of care is estimated to be over 1.2 billion
dollars annually. Previous studies have demonstrated a link between environmental factors such as diet, and the gut microbiome in
IBD pathogenesis. Roundup is a widely used herbicide containing the active ingredient glyphosate, which is also used in pre-harvest
crop desiccation to ensure uniform growth and ripening. This practice has led to increased levels of glyphosate residues in food and
water supply. As an herbicide, glyphosates mode of action is through inhibition of the shikimate pathway of amino acid synthesis.
Though humans do not synthesize amino acids this way, some microorganisms do, and thus we have hypothesized that glyphosate
may have negative effects on the human gut microbiome, contributing to susceptibility to IBD. The Muc2-/- knockout model of colitis
in mice allows manipulation of environmental factors to examine their effects on IBD. These mice develop spontaneous colitis over
time and this is dependent on the gut microbiome. The first goal of this experiment was to determine whether the heterozygous
Muc2+/- mouse was an appropriate control for the knockout model, measurable by an absence of a colitic phenotype, and lower
levels of the goblet cell mediator RELM-β in colon tissues when compared to the knockout. Here we compared clinical scores,
weights and immunity in heterozygous Muc2+/- mice to homozygous Muc2-/- mice. This was a smaller goal in the broader
framework of understanding the effects of glyphosate on the gut microbiome in the Muc2-/- model. To support this second goal,
rodent chow was formulated from desiccated and non-desiccated wheat based on The National Research Council recommendations
of 5% fat, 18%-20% protein and 65% carbohydrate. Ingredients were either shipped irradiated or autoclaved in house to ensure
sterility. Ingredients were combined, cut into 1cm rounds and dehydrated for 24 hours before freezing until use. Preliminary results
suggest that heterozygous Muc2+/- mice do not display the colitic phenotype seen in their knockout counterparts. The Muc2+/- mice
continue to gain or maintain weight, and appear healthy as indicated by clinical scores lower than 3. Furthermore, preparation of
rodent diet was successful, and a protocol was created to direct further production. This research is important to ensure confidence
in using heterozygous Muc2+/- mice as a control for the Muc2-/- model. This work is part of a larger study which examines the
effects of glyphosate on the gut microbiome, and implications for inflammatory bowel diseases.

The spatio-temporal effects of fire on a large mammal community
Student: Jenna SCHERGER
Supervisor: Adam Ford
Fires are one of the most common recurrent ecological disturbances on terrestrial landscapes. Fires alter the structure and function
of ecosystems, which can result in large-scale spatial heterogeneity. Wildlife are influenced by the composition and distribution of a
habitats’ post-fire state. Many single-species studies have been conducted to determine the response of mammals to fires, however,
integrated studies analyzing large mammal communities are lacking. Additionally, current literature primarily focuses on the spatiotemporal effects of fire on ungulates, leaving substantial knowledge gaps regarding the response of carnivores. In collaboration with
Parks Canada, remote-camera data for Waterton Lakes National Park, Alberta, was used to determine 1) the activity of the large
mammal community pre- and post-fire, and 2) quantify recolonization time of burned areas for each species. The results from this
study will allow for further analysis of how post-fire habitat alterations affect mammalian population dynamics, community
structure, predator-prey interactions, and spatial distributions of local wildlife. Climate change is predicted to increase the frequency
of wildfires and prolong the recovery time of an ecosystem post-fire, therefore it is essential to determine how different species of
large mammal communities are individually and collectively affected by fire over time.
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How many species?: coexistence and asexuality in a genus of Okanagan parasitoid wasp
Student: Nathan EARLEY
Supervisor: Robert Lalonde
Eurytomid wasps (Hymenoptera: Cynipidae) are members of the parasitoid inquiline community attacking galls of Diplolepis wasps.
D. variabilis forms common, highly visible galls on rose bushes throughout the Okanagan Valley. Eurytoma adults emerge from these
galls over a period of three to four months, with males emerging almost exclusively during the first month. This protracted
emergence suggests that multiple species may be attacking D. variabilis galls and the absence of males among later emergents
suggests that some of these are asexual. Wasp asexuality is frequently mediated by an association with the endosymbiont bacteria
genus, Wolbachia. We collected D. variabilis galls throughout the Okanagan and reared wasps to adulthood, recording time of
emergence. DNA was extracted from a representative subsample of early and late emerging Eurytoma across a number of sample
locations. We used PCR assays targeting Cytochrome Oxidase (the barcoding gene), Cytochrome B (to cross reference with previous
studies), and Wolbachia. We used these data to estimate Eurytoma species richness throughout the valley and to investigate the
potential for parthenogenesis in Okanagan Eurytoma. We found multiple Eurytoma species to be present in our samples. A number
of individuals were infected with Wolbachia and showed that these associations had a significant spatial and temporal pattern.

Annotation of Coding Sequences in the 3L Chromosome of Drosophila takahashii
Student: Ceilidh WELCH
Supervisor: James Bedard
Genes found in the Dot chromosome of Drosophila undergo expression, despite the chromosome appearing to be entirely
heterochromatic. The Genomics Education Partnership (GEP) seeks to elucidate the expression and regulatory mechanisms of the
Dot chromosome by comparative analysis. To facilitate such an analysis, GEP students use comparative genomics and various
bioinformatic tools to annotate DNA sequences, called contigs, of the Dot chromosome and comparison regions of other
chromosomes of various Drosophila species. This project details the annotation of contig 26: a 40.5kb sequence of the 3L
chromosome of Drosophila takahashii. Bioinformatic tools were used to generate predictions of genes present within the sequence
by comparison to the genome of Drosophila melanogaster. Following evaluation of the gene predictions, the D. melanogaster
ortholog was identified by a BLASTp search of the gene’s protein sequence against the annotated D. melanogaster sequence. The
number of isoforms and unique coding exons of the D. melanogaster ortholog was then used to create a model of the gene found in
contig 26. The approximate location of each exon of the gene in question was identified by a BLASTx alignment of the D.
melanogaster sequence to the D. takahashii sequence. The start and stop codon of the gene was identified as well as the splice
donor and splice acceptor sites of each exon in the contig 26 sequence. RNA sequence data was used to verify the exon locations.
This data was used to create a model of the gene in D. takahashii which was then compared to the D. melanogaster ortholog. The
gene model was analyzed and assessed for accuracy based on GEP rules of conservation. This process was repeated for each putative
gene found in the contig 26. Complete annotation of the sequence studied revealed the presence of six genes: the orthologs of the
D. melanogaster Rich, Hem, Ddx1, CG11523, Csp, and Srpk79D genes.
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The effects of targeted CRISPR/Cas9 gene knockout on the expression of organic cation transporters
(ORCT2) in the Malpighian tubules of Drosophila melanogaster.
Student: Omer RIYADH
Supervisor: Mark Rheault
The ability of insects to develop pesticide resistance through genetic adaptation is a rising issue worldwide and affects a wide variety
of industries. Insects have mechanisms to reduce the effects of these pesticides by metabolizing and excreting toxins found within
these pesticides. One pathway that we are interested in is the removal of xenobiotics through the organic cation transporter in
Drosophila Melanogaster. Research has identified ORCT as one of the main genes responsible for the excretion of organic cations.
Previous research used tissue specific RNA interference (RNAi) method to knock down gene responsible for coding of ORCT in
Malpighian tubules of Drosophila Melanogaster. The knockdown was expected to decrease the ability of the Malpighian tubules to
transport a model organic cation such as Tetraethylammonium; however, the results showed a slight increase in the absorption. We
believe that the use of RNAi led to incomplete knockdown of the gene, which may be compensated by homeostatic upregulation. In
this study, we used CRISPR/Cas9 system to knock out the ORCT2 gene. We created a guide RNA plasmid for the CRISPR/Cas9
knockout and injected it into Drosophila melanogaster expressing the CRISPR/Cas9 mechanism. We then crossed the injected fly line
with the balancer fly line in order to determine successful CRISPR/Cas9 activation using dominant marker genes expressed in the
balancer flies. Malpighian tubules were isolated from both wild-type and orct2 knockout flies. Isolated Malpighian tubules were
exposed to 14C-labelled TEA to measure initial uptake of organic cations across the basolateral membrane of the Malpighian tubules.
The amount of TEA transported across the Malpighian tubules was measured and compared with wild type Drosophila Melanogaster.
Identification of detoxification transporters in the renal tubules of insects will provide novel targets for developing insect specific
control strategies for agricultural and vector disease insects.

The Effects of Haskap Berry (Lonicera caerulea) Extract on Stress Resistance of Caenorhabditis elegans
Student: Brayden GRIFFITHS
Supervisor: Nathan Bialas
For the past twenty years, Canadian Haskap Berries (Lonicera caerulea) has been gaining popularity in Canadian markets. Described
as having a combination of flavor somewhere between the taste of a raspberry and a blueberry, haskap berries were originally native
to northern boreal forests in Asia, Europe and North America. This fruit has a long history of being used in traditional medicines in
certain native areas. The name haskap was given to the fruit originally by those of the Ainu people in Japan meaning “berry of long
life and good vision”. This study aims to provide further evidence to support the potential health benefits of Canadian Haskap
Berries. This study builds on the results of Leffers & Bialas (2017) and Ell & Bialas (2018) who investigated the impact of Haskap Berry
Extract (HBE) on Caenorhabditis elegans lifespan, healthspan, and the daf-16 pathway. In this study, the effects of HBE will be
examined to see if they increase the stress resistance response in C. elegans under various conditions. The three conditions
examined will include an ultraviolet light stress, a thermal stress, and an oxidative stress. In addition, a DAF-16 nuclear translocation
assay will be performed using the TJ356 strain of C. elegans in order to measure any change of DAF-16 localization in the presence of
HBE. This study will serve as a further investigation into the potential health benefits of haskap berries and will provide insight into
potential antioxidant benefits and their effect on the heat-shock protein response.

8

Diet, Inflammation, and Neuropathic Pain in Individuals with Spinal Cord Injury: A Pilot Study
Student: Gabriel DIX
Supervisor: Kathleen Martin Ginis
Purpose: Neuropathic pain (NP) affects approximately 75% of persons with spinal cord injury (SCI) and is reported to be the most
severe type of pain experienced by this population. Pharmaceuticals are the most commonly prescribed NP management option,
despite their debilitating side effects. A SCI may lead to a cascade of changes in inflammatory processes, which has been proposed to
be a potential cause for the development of NP. Research has shown that dietary modifications may reduce levels of inflammation
and therefore neuropathic pain (Allison et al., 2016), however, the exact mechanisms by which this reduction occurs is poorly
understood. The purposes of this study are to (1) determine whether a high fat/high carbohydrate meal can alter immune cell
number or function, and (2) determine whether changes in immune cell function or number are correlated to changes in NP
experienced by persons with SCI. Methods: Six to ten physically active individuals with SCI will be recruited to participate in this 3-day
study: familiarization, control, and dietary intervention day. The dietary intervention will involve the consumption of a high-fat/highcarbohydrate meal, whereas the control day requires participants to sit quietly for 30 minutes. A venous blood sample will be taken
immediately pre-, post- and 90 minutes post-intervention on control and diet intervention days to measure levels of proinflammatory cytokines and immune cells (IL-6, IL-10, TNF-Alpha, and leukocytes, respectively). NP sensations will be measured using
a modified version of the Neuropathic Pain Scale, which will be completed at the same 3 timepoints. Expected Results and Future
Directions: It is expected that consumption of a high-fat/high-carbohydrate meal will precede: a) increased levels of proinflammatory cytokines and immune cells, and b) increased NP sensations. This pilot study intends to guide a future randomized
controlled trial that will aim to determine causal linkages between inflammation, non-pharmacologic treatments, and NP
experienced by persons with SCI.

Genetically introduced streptomycin resistance in Escherichia coli by CRISPR/Cas9-induced site-directed
mutagenesis of the rpsL gene
Student: Mark STEPHENS
Supervisor: James Bedard
The Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) and CRISPR associated protein 9 (Cas9) endonuclease
system has quickly increased the ease and accessibility in which precise genome editing can be performed. A challenge for many
universities offering undergraduate programs in biological sciences is developing time and cost-efficient ways to expose students to
meaningful laboratory experiences utilizing these new techniques. We outline an accessible experiment used to produce
streptomycin resistant Escherichia coli by exploiting the homology-directed repair pathway employed by organisms after a
CRISPR/Cas9 induced double-stranded break. Utilizing a commercially available kit, we transformed bacteria with a sequence-specific
single guide RNA (sgRNA) in conjunction with the Cas9 endonuclease and a homologous repair template containing a single
nucleotide alteration. Transformation of these reagents was able to induce a previously identified adenine to cytosine transversion
mutation in the 30S ribosomal protein S12 (rpsL) gene that is known to inhibit the binding of streptomycin to the bacterial ribosome.
Transformed colony forming units that underwent the desired mutation were able to grow under streptomycin concentrations of 50
μg/mL, 25-times the minimum inhibitory concentration of wild-type E. coli. The average transformation efficiency for the experiment
was 2468 CFUs/μg. As protocols were optimized to be performed within a single three-hour undergraduate laboratory period, this
experiment could be utilized to provide students with valuable experience working with new genome-editing molecular tools.
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CRISPR/Cas9-indued gene knockout in Drosophila melanogaster
Student: Makoto KISHIDA
Supervisor: Mark Rheault
Insects have huge impacts on human lives as they often serve as agricultural pests and vectors for disease transmission. Previous
studies have shown that model organism for insects, Drosophila melanogaster, is capable of metabolizing toxic chemicals through
several transporters, including organic cation transporter (ORCT), and we hypothesize that this transporter could be promoting
immunity for insects against certain agricultural pesticides. Through co-CRISPR methodology, where we heterologously expressed
guideRNA specific for orct, our target gene, and ebony, as a phenotypic marker for CRISPR/Cas9-induced gene modification, in a
transgenic Cas9-expressing Drosophila, we have successfully constructed ORCT-knockout Drosophila line. The knockout line was
genetically verified through qPCR and physiological characterization of ORCT was performed by exposing the isolated Malpighian
tubule to radiolabeled model organic cation, 14C-tetraethylammonium (TEA), then comparing the transportation rate of 14C-TEA
between wild-type and the knockout line. This characterization could lead us to develop a novel control measure for harmful insects.

The Role of Non-toxic Substances in Earthworm Extraction & the Distribution of Native versus Invasive
Earthworm Species & Gregarine Parasites in the City of Abbotsford
Student: Ajeet KLAER
Supervisor: Sharon Gillies
The Phylum Annelida is a large & complex taxonomic ranking of “worm-like” organisms. They range from highly bristled aquatic
species found in freshwater systems to larger terrestrial species that can be found living in our own backyard. Of particular interest is
the subclass known as Oligochaeta, which represents all earthworm species. These organisms contain no chaetae, (also known as
bristles), but will exhibit an obvious clitellum and will fall into one of three ecotypes (Anecic, Endogeic & Epigeic) based on their
burrowing behaviours and general distribution. Research involving these organisms has value as it relates to organic waste
processing, nutrient extraction, soil restoration and biomonitoring. These fields have large economic value and therefore
understanding methods for collecting and locating earthworms is imperative. This study focused on extraction of earthworms using
different substances (Mustard, Cloves & Ginger) that are easily acquired and non-toxic to the environment. Further, the identity of
collected organisms was determined as was the native or invasive status of each species. This information was coupled with the site
that each species was collected from in the City of Abbotsford (Farmland, Gardens & Parks), in order to determine which sampling
sites provide the highest yield of earthworms and which substance is most effective. Parasite distribution within the earthworms
collected was also of interest during this study. Gregarines are a myriad group of parasites that are a part of the phylum Apicomplexa
and closely related to the malaria causing Plasmodium, making them a valuable model for study. Monocystis, a member of the
Gregarine group, infect invertebrates specifically and inhabit their reproductive organs once they have penetrated the organism
using their distinct apical complex. By extracting fluids from the seminal vesicles of collected earthworms and assessing for the
presence of these parasites using compound microscopy, the number of parasites found at each sampled site was also ascertained.
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Synthesis of Sulforaphane (1-Isothiocyanato-4-methylsulfinylbutane) and Evaluation of Antibacterial
Properties against 6 Bacterial Strains in-vitro
Student: Shayne OBERHOFFNER
Supervisor: Stephen Thomas
Sulforaphane, one of the many isothiocyanate compounds produced by cruciferous vegetables, has been implicated as a strong
antioxidant and antimutagenic compound in recent studies. Regrettably, there has not been the same degree of research into the
potential capabilities of sulforaphane as a bacteriostatic or bactericidal agent. Since isothiocyanates are used as pathogen deterrents
by many plants, it is relevant to determine how these natural compounds can be used in human and industrialized environments.
This research intends to help increase the foundation of knowledge by exploring sulforaphane as an antimicrobial agent against 6
different bacterial species, and evaluate methods for extracting sulforaphane from natural sources and synthesizing it in a laboratory
setting. The six species, chosen for their variety of membrane and metabolic properties, are: Escherichia coli, Bacillus subtillis
Mycobacterium smegmatis, Proteus vulgaris, Staphylococcus aureus, and Pseudomonas aeruginosa. As a collaborative effort with
Agriculture and Agri-Foods Canada, a number of procedures for the chemical extraction of sulforaphene (a constitutional isomer of
sulforaphane) from Raphanus sativus L. (Daikon Radish) were analyzed compared and combined with the ultimate goal of achieving a
pure extract from the natural source with minimal waste. After multiple attempts, it was determined that chemical extractions
generated too much solvent waste than would be expected from enzymatic processing. For synthesis, a novel paper was chosen that
demonstrated how sulforaphane could be efficiently synthesized from thiolane, and with a fraction of the hazardous waste of
chemical extractions. Thiolane and other thiols represent a large percentage of the waste products generated during petroleum
processing. It is used as the starting material for many agricultural products, but has the potential to be introduced into many other
synthetic and industrial applications. By using it in an antimicrobial compound, the scientific community can play an even more
extensive role in the reduction of global waste from fossil fuel development. After proving that efficient and sustainable synthesis
was feasible, control protocols for bacterial testing were established. Initial testing has been performed to determine a range for
specific minimum inhibitory and bactericidal concentration (MIC/MBC, respectfully) testing, with preliminary results indicating that E.
coli, M. smegmatis, P. vulgaris, and S. aureus were especially sensitive to sulforaphane. Further testing will be performed to
determine a more narrow range of MIC and MBC using spectrophotometric analysis, and also determine the zone of inhibition.

Validation of 3D printed High-Throughput Testing Chamber
Student: Sarah PROFITT
Supervisor: Mark Rheault
An essential component of preventing disease transmission is the use of repellants to reduce the spread of vector-borne diseases
such as malaria, west nile and zika virus. Presently mosquitos are the best known vector for carrying these diseases. It is especially
important to identify efficacy of repellants as some vector-borne diseases lack vaccines or medication to prevent disease. In these
cases, repellants act as frontline defence to prevent illness. As disease burden increases in response to environmental changes, the
need for an effective low cost repellant becomes increasingly important for universal availability. Identifying an effective repellant is
challenged by bans on chemicals, concern for environment impact, and adverse health effects on humans. Due to these challenges,
there is a need to find alternative chemicals for decreasing vector-related disease spread. New chemicals have been identified with
the potential for effective repellency, however a standardized and effective method for testing these chemicals has yet to be
established. This project aims to test the effectiveness of repellants using a recently designed 3D printed high-throughput testing
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chamber. This research validates the effectiveness of the testing chamber by comparing Aedes aegypti‘ s spatial response to different
concentrations of DEET to past repellency studies. This method can then be repeated using other compounds, to compare the
efficacy of other repellents.

Mycological identification of the pear rust pathogen Gymnosporangium sabinae across three Pyrus host
species through morphology, DNA barcoding, and histopathology
Student: Cassandra FRIESEN
Supervisor: Alan Reid
Rust Fungi are one of the most common and detrimental plant pathogens causing destructive impacts to agriculture, silviculture and
landscaping worldwide. These fungi have a complex life cycle, containing up to five spore stages and two alternating hosts. The rust
fungi Gymnosproangium sabinae located on three different secondary host pear trees on the University of the Fraser Valley campus
were described using morphological, DNA barcoding, and histopathological identification. Fungal samples were collected at the
aecial stage from hosts: Pyrus communis cv. Bosc, Pyrus communis cv. Bartlett, and Pyrus calleryana. Morphological analysis of the
disease symptoms was completed on all host leaf collections, creating a unique identification code for different disease stage for
each host. Further identification was done using molecular techniques: fungal DNA extraction followed by amplification of the 28S
LSU rDNA, ITS region, and 18S SSU rDNA for all test hosts. Histopathological studies included preparation of slides by dehydration
and embedding plant/fungal tissue samples into paraffin sectioning blocks. Slides prepared were stained with lactophenol cotton
blue to stain fungal cells and to identify the diseased tissues. Morphologically the disease appears similar in both Pyrus communis
hosts but presents slightly different in Pyrus calleryana. Fungal DNA extraction was only successful in a few samples and showed
limited results of both P. communis hosts after amplification. Positive results of amplification of the ITS region and LSU region were
seen through banding on gel after electrophoresis. Only the P. communis cv. Bartlett received positive results for sequencing of the
ITS region. Histopathology of the pear rust pathogen proved that spores and fungal tissue are present in all sample hosts. By further
understanding the morphology of this complex disease, along with genetic analysis and histopathology, novel methods to treat and
prevent this plant pathogen can be developed. Combating this disease will significantly reduce losses in both the agriculture and
silviculture industry.

Annotation and analysis of Drosophila takahashii chromosome 3L contig2 through comparative genomics
Student: Isabelle ST-MARTIN
Supervisor: James Bedard
Comparative genomics involves the juxtaposition of genomic data between related species to facilitate the identification of
biologically significant features. The Genomics Education Partnership (GEP) is an international organization that provides
undergraduate students with the opportunity to participate in this area of genomics research. In the following study, genes were
annotated from raw sequence data, providing insight into both evolutionary processes and gene regulation. This project examined
contig2 of the species Drosophila takahashii, a genomic DNA sequence on the 3L chromosome. This sequence was compared to the
reference species Drosophila melanogaster, in order to better understand the evolutionary mechanisms underpinning the
development of these species. Multiple bioinformatics tools and databases were used to conduct this comparison, including FlyBase,
Gene Record Finder, GEP UCSC Genome Browser, NCBI BLAST, and Small Exon Finder. In addition, RNA-Seq data and numerous gene
prediction tracks were used to provide further evidence for the annotation. Following analysis, the overall results enabled the
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creation of a series of gene models. Six putative orthologs were annotated within the region of interest: Hr78, Glg1, Est-Q, M6, SAK,
and Cdk12. These orthologs held high conservation with D. melanogaster, and many of them demonstrated biologically crucial
functions. The results from this project will be submitted to the GEP to be used in further comparative genomics research.

Do studies of Active Learning in Post-Secondary Education Reveal Gendered Effects on Student Outcomes
Student: Jennifer STONEHOUSE
Supervisor: Richard Plunkett
As institutions of higher learning, including the University of British Columbia, seek to improve student learning, they rely on
evidence-based pedagogical methods. Student-centred active learning that incorporates student participation and engagement
increasingly replace traditional didactic, lecture-based methods. Overall gains are reported from inverted (or “flipped classroom”)
methods such as Team-Based Learning, as well as problem-based methods (e.g. Process-Oriented Guided Inquiry Learning),
experiential learning practices, and many others. As more studies are published, information is becoming available regarding
outcomes in specific disciplines for different demographic groups (e.g. underrepresented minorities, different socio-economic
groups, etc.); however, gender-based effects are often overlooked. We undertook a comprehensive survey of published studies of
active learning in postsecondary science education, to discover whether, and to what degree gender effects are reported. Our
preliminary studies show that both male and female students benefit from active learning classrooms, especially when mixedgendered groups are employed as a learning accessory. It is also reported that assessment (not just teaching methods) affects
outcomes. For example, female students can benefit from the resulting grade distributions that group works brings, rather than
heavily weighted tests and exams. This initial review lays the groundwork for a more methodical meta-analysis of active-learning
research, to determine whether gender-based trends around group work extend to specific disciplines (especially biological and
biomedical sciences), demographic groups, or even geographical regions. This review also informs educators at UBCO and elsewhere
to allow development of best practices, and establishment of policies that help us achieve UBC’s goal of providing innovative,
experiential and evidence-based learning opportunities and support our students’ long-term success.

Response of staphylococcus spp to oxidative stress as host defense mechanism and the effect of reactive
oxygen species on bacterial survival strategy- small colony variants
Student: Jiawei LIANG
Supervisor: Laura Onyango
Being part of human normal flora, staphylococci are associated to various acute or chronic bacterial infections in humans. Many
pathogenic species of staphylococci have been found to develop resistance in antimicrobial treatments. When wild type strains of
staphylococci have become problematic, the mutant phenotype small colony variants (SCVs) makes the treatments even more
difficult due to the its insusceptibility to antibiotic or switching phenotypes under antimicrobial chemotherapy. With the discovery
that many environmental stressors such as low temperature (4℃), osmotic pressure, and varied pH have adverse effect on the
growth of staphylococci but can induce the formation of SCVs, oxidative stressors, mainly reactive oxygen species (ROS), have caught
attention since they are the main effective components of innate response in immune system. ROS are secreted by phagocytic cells
and causing damages in proteins, lipids, or DNA of the pathogens. It is expected that these oxidative stressors will inhibit the growth
of staphylococci. Although staphylococcus aureus treated with hydrogen peroxide has been found to induce the formation of SCVs,
the effect of ROS on SCVs formed by other pathogenic staphylococci still remained unknown. In this review, the synthetic process
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and functions of ROS and the antioxidant mechanisms of humans are discussed, with summarizing the main response mechanism of
staphylococci to ROS produced through immune system and the perniciousness of SCVs with its resistance to antibiotics and
different environmental stressors. Through this review, the possible values of investigating the effects of other ROS such as
peroxynitrile, nitric oxide, or hypochlorous acid on SCVs of staphylococci will be considered and served as inspiration of the potential
strategy of treating SCVs using ROS.

The Impact of Cannabis Legalization in Canada on Adolescents’ Perceptions
Student: Clerrisa COPELAND
Supervisor: Marvin Krank
Cannabis has been the most predominantly used illicit drug in Canada for years. Youth (15 to 19 years old) and young adults (20 to 24
years old) have consistently been ranked as the highest users of cannabis. This is despite the fact that numerous studies have
elucidated the risks associated with use of cannabis by youth. In October 2018, recreational cannabis was legalized nationwide in
Canada. One concern is that the legalization of cannabis for medicinal and recreational use may give youth the impression that it is
associated with little harm. A few studies conducted in the United States of America suggest that medicinal cannabis legalization
changes the attitudes and perceptions of cannabis, however no studies have been conducted in Canada. Therefore, the focus of this
study was to examine whether the nationwide legalization of recreational cannabis in Canada changed youth opinions of legalization.
In Vernon, British Columbia, surveys were administered to 466 Grade 8 students in May 2017 (pre-legalization) and 392 Grade 8
students in December 2018 (post-legalization). Participants answered an open-ended question regarding their opinion of cannabis
legalization and completed a quantitative ranking of whether legalization of cannabis was good or bad on a scale from -2 to 2.
Ultimately, the results of this research will inform other countries thinking about legalizing cannabis, as well as provide clues as to
whether policy changes need to be implemented in Canada to inform and prevent the initiation and use of cannabis in youth.

Adolescent Perception of Access to Cannabis and Other Drugs Post Legalization in Canada
Student: Helen HOFER
Supervisor: Marvin Krank
Adolescent Perception of Access to Cannabis and Other Drugs Post Legalization in Canada Student: Helen Hofer Supervisor: Dr.
Marvin Krank Canada’s prohibition of cannabis began in 1923 with its addition to the 1908 Opium Act. This addition made any form
of possession or consumption of cannabis illegal (Osborne & Fogel, 2017). However, in April 2017, the Government of Canada
introduced Bill C-45 which contained goals meant to keep cannabis out of the hands of youth and keep profits out of the hands of
criminals and organized crime. Six months later, on October 17, 2018, possession, cultivation and consumption of non-medical
cannabis across Canada became legal for adults over the age of 18 or 19 depending on individual provincial or territorial
governmental laws. Some commonly held assumptions pertaining to cannabis legalization include that: 1) decriminalization of
marijuana leads to increased access; 2) ease of access is similar for all adolescent age groups and; 3) zero tolerance for the use of
drugs will stop adolescent access. This review will examine the impact of marijuana legalization on adolescent perceptions of ease of
access to marijuana and other drugs, with a focus on research that challenges the above listed views. Furthermore, this review
examines adolescent ease of access and related use in several countries including Abu Dhabi in United Arab Emirates where
marijuana has not been legalized, Iceland where alcohol consumption, tobacco, marijuana and other drug use has plummeted, the
United States of America where several states have decriminalized and/or legalized marijuana and Europe where introducing sales
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restriction laws measured changes in adolescent perception of access. Ultimately, this study will improve our understanding of
similarities and differences in the attitudes of today’s youth, provide a discussion of current discourse and offer directions for future
research. Data is currently being collected and preliminary analysis is being done. The data is not yet available, and results are
currently pending. This study is currently under investigation.

Evaluating the Effectiveness of Uptake in a Self-Compassion Study
Student: Kaylee CUNNINGHAM
Supervisor: Derrick Wirtz
If there is one thing every person has in common, it is having experienced negative life events. Every person has been affected by the
loss of a loved one, losing a job, financial strain or some sort of challenging event in their lifetime. Although everyone experiences
hardship, people vary in their abilities to overcome these hardships. Fortunately, skills to improve ones adaptability to negative life
events can be learned. For this reason, research into subjective well-being has become increasingly popular. Knowledge of well-being
is beneficial because of its versatility and wide applicability. Methods to increase well-being can aid individuals within the workplace,
child development, and personal life. Self-compassion and mindfulness are core topics within wellbeing that may improve an
individual’s ability to cope with negative life events. Self-compassion can be described as showing compassion towards oneself
through kindness, by being aware of your current psychological state, and by taking a step back to view your own experiences as part
of a common human experience. More specifically, self-compassion can be broken down into three subcomponents of self-kindness,
mindfulness, and common humanity. Although mindfulness is a subcomponent of self-compassion, it is also often researched
independently of, and also, in relation to it. This study takes place within a wider research study focusing on self-compassion,
mindfulness, and growth. The aim of the present study is to evaluate the uptake of the treatment applied in the previous research
study. Research on self-compassion uptake is an important indicator of how effective a treatment may be in clinical application. This
study will evaluate participants’ responses to determine if the length of the participants’ journal responses is influential in invoking
conditions of self-compassion and mindfulness, resulting in growth. It is hypothesized that the length of the participants’ journal
responses will positively correlate to the amount of change in self-compassion from pretest to posttest, such that participants who
complete longer responses will elicit a higher increase in self-compassion than those who write shorter responses. Secondly, it is
hypothesized that the length of participants’ responses will moderate the relationship between self-compassion and growth, as well
as between mindfulness and growth. Although this study evaluates the length of responses in relation to self-compassion, the results
could be applied to an array of other psychology conditions using journaling or written responses.

Effects of Operational Sex Ratio and Cultural Orientation on Intrasexual Competition and Aggression
Student: Yitong WANG
Supervisor: Jaime Palmer-Hague
Imbalances in operational sex ratio (OSR), or the number of males to females of reproductive age, impact mating and parenting
behaviour in men and women. Little is known, however, about the psychological mechanisms that underlie these changes in
behaviour. Previous research has shown that perceived decreases in mate availability negatively affect men’s feelings about the
viability of their futures, increase men’s investment during courtship and the intensity of their same-sex competition, decrease
women’s motivation to rear and raise offspring, decrease women’s intrasexual competition, decrease women’s jealousy, and
decrease women’s mate-guarding tendencies. In contrast, virtually no studies have investigated how perceived mate availability
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affects the behaviour of men and women from non-Western cultural backgrounds. Culture affects men and women’s intrasexual
competition, as well as their expression of direct and indirect aggression. Previous research has shown that collectivistic cultures
show a strong preference for indirect responses to conflict, whereas individualistic cultures experience more direct interpersonal
aggression. Thus, cultural orientation could potentially mediate the effects of OSR on mating behaviour. This hypothesis has not yet
been tested. Here we examined the interaction between OSR and cultural orientation on men and women’s direct aggression,
indirect aggression, and intrasexual competition against same-sex rivals. We compared these effects in both Canadian (i.e.,
individualistic) and Chinese (i.e., collectivist) samples. Using an online survey, we exposed participants to a fictitious magazine
articles where they were primed with descriptions of either male- or female-biased sex ratios. They then completed measures of
indirect and direct aggression, intrasexual competition, and cultural orientation. Detailed results will be described in this
presentation.

Reducing Problematic Drinking in College Students: The Role of Expectancy Challenges and Brief
Motivational Interventions
Student: Haylie GIBB
Supervisor: Marvin Krank
Objective: It is widely supported that outcome expectancies are a strong predictive factor for problematic substance use in children
and youth. Because many college students have experienced alcohol and it’s effects, their perceived expectancies are now reinforced
by actual experience and are much stronger. The purpose of this literature review is to examine the effects of challenging such
expectancies using the two most popular and empirically supported interventions: alcohol expectancy challenge (EC) and brief
motivational intervention (BMI). Method: An array of literature was comparatively examined regarding the strengths weaknesses of
both EC and BMI. With the primary shortcomings established, I suggested steps that should be taken to further enhance these
interventions effectiveness and significance on college campuses. Results: Alcohol EC and BMI are both empirically well-supported
interventions for reducing risky drinking in college students. However, three major limitations shared by both EC and BMI were
discovered. That is, the standardized procedural style restricts the consideration individual differences, the effects are relatively
short-lived, and the web-based alternatives lack empirical support. Discussion: Moving forward, procedures should be further
tailored to the individual in question. That is, sex, degree of alcohol consumption, and personality characteristics should all be
considered. Exploration of effective “boosting” techniques is required to enhance the maintenance of the interventions. Lastly, in
order to reach a wider-range range of individuals in a more cost-effective manner, further exploration of effective web-based
methods is warranted. Despite the limitations, both interventions show to be highly efficacious and should continue to be
implemented on college campuses.

The Index of Cannabis Equivalence (ICE): User-Derived Equivalency of Cannabis Dosage Across Diverse
Modes of Administration
Student: Stacey SQUIRES
Supervisor: Zach Walsh
Liberalization of cannabis regulations and commercialization of cannabis have resulted in increasing diversity of products and modes
of administration. Standardization of dosing across modes is required to reliably assess cannabis use in naturalistic settings and to
facilitate evaluation of the consequences of different modes of cannabis use. However, extant efforts to standardize cannabis dosage
(CD) have focused primarily on dried herbal cannabis and establishing consistency, across other modes remains a research priority.
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This study developed the Index of Cannabis Equivalence (ICE) to query cannabis users of varying levels of experience to establish
user-derived equivalency across diverse modes of cannabis use. Data collection is ongoing with a target of N > 500. To date, 208
adult Canadian cannabis users (n = 208, mean age = 19.47, 154 women, 54 men) used a visual scale to report estimates of low,
medium, and high dose across 6 modes of cannabis administration; joints, pipes, bong, concentrate, edible, and vaporizer pen, and
reported their level of knowledge and tolerance of cannabis. Initial responses indicated consistency across participants, particularly
at low doses, with 75% identifying a low dose of a joint as equivalent to 1-3 puffs, a low dose of concentrate as ¼ dab (61%), and a
low dose of edible as 2.5mg (49%). In contrast, high doses were more varied with only 35% endorsing the modal estimate of a high
dose as 8-10 puffs from a joint, 26% endorsing the modal estimate of a high dose of a concentrate as 1 dab, and 16% identifying a
high dose of an edible as 10mg. Participants’ knowledge and tolerance of cannabis further impacted their estimates of CD for
concentrates and edibles. The development of the ICE represents a valuable initial step in establishing standard doses across
different modes of cannabis administration Agreement on cannabis dosages were more consistent at the low dosages and for
smoked herbal cannabis. Using puffs on a joint as an anchor point, it appears that 1-3 puffs is perceived to be equivalent to a 2.5-5mg
edible or ¼ dab of a concentrate. These results have methodological implications for measuring cannabis dosages in naturalistic
settings. Further research, and perhaps greater user education on diverse modes of cannabis use, will be required before
establishment of consistent cannabis unit equivalencies as have been developed for alcohol (i.e. standard drink).

Perceived Risks of Cannabis Post-Legalization in Canada Amongst Young Adolescents in Secondary School
Student: Connie KU
Supervisor: Marvin Krank
The Cannabis Act (Bill C-45) was recently passed in Canada to regulate the legal production, distribution, and recreational use of
cannabis nation-wide. The legalization of cannabis has provided opportunities for researchers across Canada to investigate its
chemical composition and social effects. One of the primary goals of the Cannabis Act is to “keep cannabis out of the hands of the
youth”. Current literature on youth nicotine, alcohol, vaping, and cannabis use from the United State of America, countries in the
European Union, and Australia, suggests that perceived risk of previously illicit drugs slowly and continuously decreased postlegalization. Decreased perceived risk of drugs leads to early initiation of substance use, and is linked to negative outcomes such as:
acquiring a dependence to drugs, decreased cognitive school performance, and future onset of mental health disorders. Therefore,
analyzing the perceived risk of cannabis amongst Canadian youth is of vital importance. This study aims to investigate the postlegalization perceived risks of cannabis compared to other drugs amongst secondary school adolescents in the province of British
Columbia, Canada. Data was collected using the Healthy Activities and Behaviours Inventory Test (HABIT) surveys and was analyzed
via SPSS factor analysis. The results are predicted to show that the perceived risk of cannabis is higher than other drugs but will
decrease over time. Further HABIT survey implementation will be required to confirm the long-term effects of cannabis use postlegalization. Ultimately, understanding perceived risks of cannabis use will help predict the trajectory, future use, and cognitive
biases of cannabis in Canadian youth.

Using art therapy-based programs as a tool of prevention for at risk youth in the HABIT curriculum
Student: Ana Victoria MEDEIA
Supervisor: Marvin Krank
The HABIT program, which stands for Healthy Automatic, Intentions and Thoughts, is a substance use prevention curriculum for
youth ages 12 to 13. It uses a de-biasing technique with new automatic behaviors and thoughts to specific precarious cognitive
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actions by using a form of inoculation training, that is, it encourages healthy activities through protective associations. In this study,
we will be designing a proposal that displays the benefits that art therapy-based programs would bring to HABIT. Adding visual
expressions and drama-based activities would make the program more interactive so that the students can engage in painting,
drawing, sculpting, improvisation and acting. The main goal of implementing art and drama therapy is to use it as a form of cognitive
bias modification and as a tool to avoid ego depletion to prevent the urge to quit from the other components of the program. We
expect the addition of the exercises to increase awareness towards certain cognitive biases youth might have regarding the use of
drugs. In addition, using drama-based education can teach healthy coping skills such as rational thinking, harm minimization, and
strength building. The results of the literature review, as well as a mock-up of the proposed incorporation of visual expressions and
drama-therapy exercises in HABIT, will be presented.

Comparison of the new Canada Food Guide recommendations to UBC undergraduate students’ current
eating patterns: Is there room for improvement?
Student: Taylor MCCREARY
Supervisor: Lesley Lutes
Earlier this year Health Canada released new food guide recommendations that focus on portion sizes for healthy eating. Healthy
eating in an undergraduate student sample may be compromised due to limited time, finances, and availability of healthy food
options on campus. Further, it is unclear how the undergraduate student population’s eating patterns compare to the
recommendations set forth by Health Canada. The purpose of the present study is to compare a sample of undergraduate students’
current eating patterns to the new Canada’s Food Guide that was released in January 2019. As part of a larger study, undergraduate
students from the University of British Columbia (N = 203; 65.7% female; Mage = 20.45 ±3.62) completed a battery of psychosocial
questionnaires as well as the Automated Self-Administered 24-hour Dietary Assessment Tool (ASA-24). The ASA-24 is an online
assessment tool in which people report everything they have eaten and drank within the last twenty-four hours. Data from the ASA24 will be coded into one of five categories according to what was consumed at each meal, including: fruits and vegetables, protein,
whole grains, water, and other. Demographic and outcome data presented will provide a graphical comparison of UBC
undergraduates current eating patterns compared to the newly released Canada Food Guide recommendations. In addition,
recommendations regarding how to improve the dietary habits of undergraduate students will be discussed.

Cannabis and Youth: An Evaluation of the Changes in Associative Memory Following Legalization
Student: Isabella PANAGOS
Supervisor: Marvin Krank
Bill C-45, also known as the Cannabis Act was passed on October 17th, 2018 in Canada. The implementation of the act sanctions the
recreational use of cannabis for individuals aged 18 and 19 years and older, with the legal age varying across Canada. One of the
main objectives of the act is to dissuade youth from early cannabis use. Previous research has identified cannabis as being one of the
most widely used substances in youth, which poses a great problem as early use is often linked with several adverse health,
cognitive, and behavioural effects. The current study will examine the effects of legalization on Canadian youth using the evidencebased Word Association Test (WAT), an implicit test of cognition which has been demonstrated to predict substance use in
individuals. Data was collected both prior to and following legalization from students within the Okanagan school district. Students
were administered the Healthy Activities and Behaviours Inventory Test (HABIT), a survey which measures a variety of cognitive
variables and behaviours with regards to substance use, including: cannabis, alcohol, and nicotine; though this study focuses
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exclusively on cannabis. In the WAT portion of the survey, participants were presented with a cue, an ambiguous word with various
potential meanings, and were asked to respond with the first thought that came to mind. A vast amount of research has shown that
in comparison to irregular or non-users, persistent cannabis users are more likely to illicit cannabis-related responses when
presented with the ambiguous cues. Therefore, the purpose of this study is to determine whether the legalization of cannabis has led
to an increase in the amount of cannabis-related memory associates in youth. This study is imperative, as it will support or contest
the foundation of Bill C-45.

Examining the Differences between Mindfulness and Self-Compassion on Well-Being and Psychological
Growth in University Students
Student: Emily BISSONNETTE
Supervisor: Derrick Wirtz
Student stressors are a growing concern in academia, with the majority of university students reporting at least moderate levels of
stress. Although the causes of stress can be attributed to a large range of events, such decreases in well-being are associated with
reduced grade point averages and higher attrition. Without teaching or researching appropriate coping strategies to those in
academia, it is unreasonable to assume the current trends will change. This is a design and rationale for an intervention on campus,
which will explore whether students taught mindfulness or self-compassion will experience differences in well-being and
psychological growth. Students will be randomly assigned into either a control group, mindfulness, or self-compassion group,
measured pretest, taught and given an opportunity to practice new skills, and measured posttest to assess changes. Mindfulness has
been shown in longitudinal designs to increase well-being and problem focused coping (a measure of growth), whereas selfcompassion has been associated with increases in emotional coping. The expected results will show significant differences between
all three conditions, with the control group showing no differences pretest and posttest on well-being and psychological growth,
followed next by increases in the mindfulness group for both outcomes, and finally, self-compassion with the largest differences in
improvement. Since self-compassion involves establishing a mindful perception before exploring one’s link to common humanity and
actively soothing oneself through self-kindness, it is expected to show greater improvements in well-being and both types of
psychological growth. If the hypothesized results are supported, it will validate further research on self-compassion as an alternative
or preferred intervention to mindfulness.

Outcome Expectancy Liking for Marijuana in Adolescent Students
Student: Kyle POTTER
Supervisor: Marvin Krank
On October 17, 2018, Canada passed a law to legalize recreational cannabis nationwide. Cannabis has already been measured to be
the most used illicit drug over the several decades. It is reported that anywhere between 2.8 to 4.5 percent of individuals used
cannabis in 2014, and 3.8 percent in 2017. It is not just adults using cannabis, as 20 percent of Canadian youth reported having tried
cannabis in 2015. To predict how legalization may affect the rate of cannabis usage in adolescents, we can look at the United States
of America where states such as Washington and Colorado have recently passed similar laws. These studies found mixed results.
Some reporting moderate increases in eighth and tenth grades, but not twelfth graders while other studies found no significant
change in usage. Legalization on its own may not be able to predict cannabis use. Theories such as planned behavior, expectancy,
and associative memory agree that it is an individual’s association with a substance that lead to their behaviour with that substance.
If a person believes that using a substance has the potential for more positive than negative outcomes, they are more likely to
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engage in behavior that involves the substance. This is referred to as a construct called outcome expectancy liking. The model was
originally designed to model addiction and relapse but has successfully been used to predict potential behaviors regarding cannabis.
This study looks at how legalization affects the outcome expectancy liking of grade eights using a modified outcome expectancy
questionnaire designed for adolescents. The present questionnaire uses short questions with simple wording to ask students to list
what they think would happen if they engaged in certain situations, including using cannabis, and the extent to which they would like
the outcome or not. This study is currently collecting data and preliminary analysis are being conducted.

The Effects of Evaluative Conditioning Using the Affect Misattribution Procedure on Cannabis and Alcohol
Cognitions
Student: Shannon GOLSOF
Supervisor: Marvin Krank
Substance abuse is a major global issue contributing to a large number of deaths, accidental injuries, and assaults. Therefore, it is
imperative to understand effective prevention and intervention methods. Cognitive bias modification therapy is an intervention that
targets implicit biases with the aim to change problematic cognitions and behaviours. Evidence suggests that implicit cognitions play
an important role in the development and maintenance of substance abuse. Evaluative conditioning is a type of cognitive bias
modification technique that has been shown to be effective in altering problematic alcohol cognitions. However, research has not
determined the effectiveness of evaluative conditioning as a method to modify cannabis cognitions. Given that cannabis is one of the
most commonly used substances in Canada, with 9% of individuals who consume regularly developing problematic use, it is
important to examine possible intervention methods. The current study will examine the effectiveness of a single session of
evaluative conditioning, embedded in the Affect Misattribution Procedure, in modifying alcohol and cannabis use cognitions. The
participants' ages range from 17-25 and are students at the University of British Columbia Okanagan. We hypothesize that the
participants who undergo evaluative conditioning will experience changes in cognitive biases related to alcohol and cannabis.
Comprehensive results, implications, and directions for future research will be discussed.

HABIT Curriculum: Coping with At-Risk Personality Traits
Student: Makenzie HOUSTON
Supervisor: Marvin Krank
The HABIT curriculum (Healthy, automatic behaviours, thoughts and intentions) is a school-based pilot program designed to
encourage healthy behaviours in grade 5 and 6 students as they navigate their way through adolescence. Early substance use is the
largest predictor of later substance abuse. Therefore, preventing or prolonging the onset of use should be the main focus in drug
education. Four personality traits which can be identified at an early age have been shown to put youth at a greater risk for early
substance use as well as risky patterns of use such as binge drinking. These traits are hopelessness, anxiety sensitivity, impulsivity
and sensation seeking. The current project will be working towards the development of the fourth stage of the HABIT curriculum
which will help students who possess these risky personality traits learn healthy ways of coping. A literature review of similar
successful coping lessons in school aged children who score high on the hopelessness and anxiety sensitivity scales will be conducted
and healthy coping lessons for these two personality profiles will be designed. Modelled after the successful PREVENTURE program
which is currently administered to students in grade 8, 9 and 10, the program will be interactive and age appropriate and use a
combination of motivational interviewing, cognitive behavioural therapy and psychoeducation to engage students in the learning
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process. It will focus on helping students identify negative affective states which can lead to feeling like one needs to cope then,
encouraging and supporting healthy ways of coping by exploring the alternative options. In doing so, we expect that the onset of
substance use will be postponed, and the risky patterns of use will be diminished.

Exosome Characterisation by Super-Resolution Microscopy
Student: Alexander CORBETT
Supervisor: Isaac Li
Exosomes are a subpopulation of extracellular vesicle with a size range between 30-140nm originating from the endosomal
membrane system of most, if not all, cell lines. These are of particular interest due to their tendency to act as long rang messengers
in the body in a fashion analogous to both hormones and viruses transmitting nucleic and proteomic information. Resolution below
the minimum resolvable separation, as determined for the Rayleigh criterion, was attempted by Total Internal Reflection
Fluorescence (TIRF) microscopy in conjunction with super-resolution post-processing techniques Super-Resolution Radial
Fluctuations (SRRF) and Stochastic Optical Reconstruction Microscopy (STORM). Using a Cy5 fluorescent probe attached to short DNA
strands the most practical super-resolution technique was determined while the overall microscope set up and imaging conditions
were optimized for resolution; though a resolution of 12nm was desired for specific determination of exosomes only a max
resolution of 30nm was attainable. Following optimization, isolated MDA-MB-231 exosome samples obtained from the BC Cancer
Agency were analysed and their population characteristics were compared against other established techniques of exosome
characterisation that are known to be inexact when investigating objects in the extracellular vesicle size range.

Characterization of a a pyridoxal 5'-phosphate dependent L-lysine decarboxylase involved in the synthesis
of a siderophore in Erwinia amylovora
Student: Gabriel ZAVALA
Supervisor: Kirsten Wolthers
Fire blight is one of the most significant fruit pathogens of today; however, current control measurements are inefficient. This
disease, caused by Erwinia amylovora, is a great economic concern to the global pear and apple industries. Unable to uptake
environmental iron, E. amylovora synthesizes desferrioxamine E (DFO-E), a siderophore. Previous research has shown that DFO-E is
produced by a three gene cluster called the DfoJAC operon in which DfoJ – a pyridoxal 5’-phosphate (PLP) dependent L-lysine
decarboxylase – is the first step in DFO-E biosynthesis. The overall goal of this research is to inhibit the growth of E. amylovora by
preventing iron uptake; we hypothesize that DfoJ can serve as a drug target for this cause. We computationally modelled PLPsubstrate aldimine into the DfoJ active site and found located residues that may important for substrate binding and catalytic
activity. To confirm their catalytic role, these residues were subject to site-directed mutagenesis. These mutants along with the wild
type enzyme were expressed, isolated and their kinetic activity was measured through a coupled spectroscopic assay We tested
substrate scope of the enzyme and saw that it was limited to L-lysine, the physiological substrate, and 2,4-diaminobutyric acid
(DABA). The inhibitory effects of difluoromethylornithine (DMFO) were tested on the wild type enzyme and the kinetic parameters
were calculated. This study has paved way for future studies which will test the activity of DfoJ with lysine derivatives and
concentrate on finding inhibitors specific to the catalytic residues that were found.
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DETERMINATION OF A MONOSACCHARIDE INVENTORY OF MILK-DERIVED GLYCOCONJUGATES USING
CAPILLARY ELECTROPHORESIS
Student: Alexander GARNER
Supervisor: Wesley Zandberg
The oligosaccharides found in human milk have been shown to have many beneficial health effects for infants. One of these effects is
serving as prebiotics for the bacteria in the neonatal large intestine. Lactose-linked milk oligosaccharides, or those conjugated to
proteins and lipids, make their way undigested to the large intestine where they are broken down into monosaccharides which are
further fermented by bacteria. This promotes the growth of particular species depending on their specific capabilities to break down
the glycans and ferment the individual monosaccharides present. Milk products and components (e.g. casein vs. whey) vary in the
structure and ratio of these glycans, which suggests that they vary in their potential capacity to deliver prebiotic monosaccharides
into the large intestine. It is known that variations of the monosaccharide composition of milk glycoproteins affects the antipathogenic activity of the human and bovine milk N-glycome; likewise, we hypothesize that differences in the monosaccharide
compositions of other classes of milk glycoconjugates will correlate with different health outcomes. Accordingly, we have developed
a novel method to determine the monosaccharide composition of milk glycoconjugates, using well-established extraction techniques
to differentiate between the sources of the monosaccharides: soluble oligosaccharides, glycoproteins, or glycolipids. After acid
hydrolysis and derivatization capillary electrophoresis with laser induced fluorescence was used to separate and quantitate the
following monosaccharides against the non-dairy internal standards rhamnose and N-acetylmannosamine: N-acetylglucosamine, Nacetylgalactosamine, mannose, glucose, fructose, fucose, and galactose. The sialic acids 5-N-acetyl- and 5-N-glycolylneuraminic acid
are also detected by the developed method, albeit their lower fluorescence-labeling efficiency and tendency to decarboxylate during
derivatization necessitates the use of alternative methods for these monosaccharides.

Isolation and functional characterization of lavender floral development genes
Student: Lina BAUER
Supervisor: Soheil Mahmoud
Lavender (Lavandula angustifolia) flowers are praised for their visual appeal, and for the valuable essential oil they produce.
Therefore, there is substantial interest in understanding molecular elements that control flower development in this plant. Typical
angiosperm flowers contain four distinct organs: sepals, petals, stamens, and carpels. The size and number of these floral parts
depend on the expression of regulator genes that either activate or repress floral development. For example, the SHORT VEGETATIVE
PHASE (SVP) gene acts as a suppressor, and delays the initiation of flowering and represses the development of petals, stamen, and
carpel in the model plant Arabidopsis thaliana. Using a genomics approach Dr. Mahmoud’s lab has identified several floral
development genes from lavender. However, the exact functions of these genes have not been determined. In this study, we cloned
cDNA (referred to here as LaSVP) homologous to the Arabidopsis SVP gene from lavender flowers, placed the gene under the control
of a constitutive promoter, and transformed it into Arabidopsis plants using an Agrobacterium-mediated transformation procedure.
Transgenic plants were selected on kanamycin and confirmed by PCR using gene specific primers. Arabidopsis plants expressing the
LaSVP gene developed flowers in which petals were replaced by sepals. As well, transgenic flowers developed abnormal stamens and
carpels, and did not produce seed. These results confirm that LaSVP is a true homologue of the Arabidopsis SVP gene, and controls
multiple aspects of flower development in lavenders.
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Phosphorus characterization of Vancouver Island soils using a modified Biologically Based Extraction
procedure and 31P NMR
Student: Ieva ZIGG
Supervisor: Melanie Jones
Phosphorus (P) is an essential nutrient for all living organisms. Plants take up P from the soil mainly as inorganic phosphate but its
supply is finite and P often limits plant growth in old soils or in environments with high rainfall. Phosphorus concentration in soil is
usually measured by extraction with various chemical solutions. These methods do not represent the mechanisms used by plant
roots to extract soil P and offer only limited insight into what compounds are present. Plants and symbiotic mycorrhizal fungi employ
different strategies to access soil P. Inorganic phosphorus weakly bound in precipitates can be extracted by roots via the release of
low molecular weight organic acids such as citric acid; organic P can be hydrolyzed by releasing enzymes, such as phosphatases, into
the soil. A Biologically Based Extraction procedure mimicking these plant mechanisms was modified to quantify water-extractable,
citric acid-extractable, and enzymatically-hydrolysable phosphorus in three different soil types from Vancouver Island. The relative
amounts of these P fractions will be compared with activities of phosphatases measured by another student on the surface of
mycorrhizal roots sampled from the same 12 sites (four replicate sites of each soil type). The data will be used to test the hypothesis
that phosphatase activities correlate with the relative amounts of enzymatically-hydrolysable phosphorus found in the soils.
Additionally, 31P NMR analysis was performed on two samples of each soil type. Preliminary results indicate that less weathered
soils from the drier, eastern part of the Island contain more inorganic orthophosphate, while the western soils, which are weathered
from high rainfall, have lower concentrations of orthophosphate but higher amounts of organic phosphoesters. If the new protocol
measured P concentrations in soil that correlate well with acquisition strategies used by symbiotic fungi, this will be an advance over
previous methods for measuring soil P. Being able to measure soil phosphorus accessible to plants will facilitate improved
fertilization and soil management practices in both agriculture and forestry.

Computational mapping and reconstruction of 3D cell surface adhesion receptors from cell rolling
Student: Scott AN
Supervisor: Isaac Li
Rolling adhesion is proven to be one of the main biochemical behaviour that exhibits mainly by leukocyte thus plays an important
role in human immune system. In an event that triggers innate immune response such as infection and cancer growth, neutrophils in
the blood stream become one of the earliest activated cells responding to the site of inflammation thanks to chemotaxis. Their
extracellular adhesion receptors which normally allow them to roll on the epithelial of the blood vessels becomes trapped at the site
of inflammation. Quantifying cell adhesion surface at molecular could potentially provide a deeper insight of the rolling mechanism
which may be developed into a possible treatment for cancer and other immune-related disease. Combining with previous
foundation works, we hypothesize that by rolling the cells on predetermined tracks and extracting data from 2D live cell tracking
video, we can calculate the rotational angle, instantaneous velocities and construct a 3D model of the target cells with fully mapped
adhesion surface receptor distribution. Using HL-60 cells with its PSGL-1 and P/E-selectin adhesion construct, cell rolling assays were
done on modified parallel plate flow chambers that allows additional vertical translation control. The cells were recorded live and
processed, those possess a certain number of high contrast markers (vesicles) are manually selected to extract its positional
information. In order to calculate the z-coordinates of each markers and compute matching cell model, the vesicles in these cells are
tracked using a recently developed vesicles tracking mechanism on MATLAB. Based on iterative closest point concept, an algorithm is
developed to facilitate integration of this tracking mechanism to the existing angle search function. Once the model was built and the
rotational angle is figured out, mapping of the surface adhesion using contact points with corresponding velocity can be done for
each frames of the video. Surface regions with few receptors will exhibits higher velocity due to less surface-cell interaction. From
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there, the 3D model of the cells showing the distribution of adhesion receptors and simulated rolling of the model based on live
target cell rolling can be constructed. Preliminary results show successful modeling and surface adhesion mapping of HL-60 cells with
4 markers.

The Effect of Lipopolysaccharide and Interferon-γ on Neutrophil Rolling Velocity
Student: Nicole SKIDMORE
Supervisor: Andis Klegeris
Alzheimer’s disease (AD) is a debilitating neurodegenerative disorder that affects 50 million people worldwide. Deficits in memory,
thinking, behaviour and emotions affect patients as the disease progresses. Neuropathological hallmarks of AD include accumulation
of amyloid beta (Aβ) plaques and neurofibrillary tangles. In addition, neuroinflammation caused by the chronic activation of glial
cells, including microglia and astrocytes, contributes to the progression of AD. Emerging evidence implicates blood brain barrier
(BBB) dysfunction in the onset and progression of AD. Both Aβ and neurofibrillary tangles, as well as pro-inflammatory mediators
secreted by chronically activated microglia and astrocytes, promote BBB dysfunction. One hallmark of BBB dysfunction is the
activation of endothelial cells that comprise the BBB. These activated endothelial cells are characterized by the up-regulation of
select cell adhesion molecules, most notably P-selectin. P-selectin mediates interactions of peripheral immune cells, such as
neutrophils, with BBB endothelial cells. P-selectin glycoprotein ligand (PSGL)-1 on the surface of neutrophils, forms temporary
interactions with P-selectin, which allows for neutrophil rolling along endothelial cells. During an inflammatory response, neutrophils
migrate to sites of inflammation by rolling. The velocity at which neutrophils roll governs the effects they have on nearby tissue. A
decreased rolling velocity mediates arrest and transmigration of the neutrophil into tissues, while an increased rolling velocity
inhibits this process. Neutrophil-mediated tissue damage is seen in diseases with inflammatory components, and therefore may play
a role in the pathophysiology of AD. The goal of this project is to study the effect of lipopolysaccharide (LPS) and interferon (IFN)-γ,
two pro-inflammatory compounds, on neutrophil rolling velocity to determine if it is increased or decreased. HL-60 cells
differentiated into neutrophils were used, and treated with either LPS, IFN-γ, or both. To determine if there was an increase or
decrease in rolling velocity upon treatment with these compounds, a model of activated endothelial cells was made using glass
slides. P-selectin bound to the surface of glass mediated neutrophil rolling through interactions with PSGL-1 on the surface of the
neutrophils. This project will establish a new technique for studying the role of neutrophils in AD and may discover novel therapeutic
interventions to treat AD based on targeting neutrophil-endothelial interactions.

Gut Microbiome Mediation of Dietary Omega-6 Polyunsaturated Fatty Acid Induced Oxidative Stress in
Drosophila Melanogaster
Student: Mitchell FIGURA
Supervisor: Sanjoy Ghosh
The composition and state of one’s natural gut flora is correlated to many important health determinants, including the development
and stimulation of the immune system. The colonization and relative health of one’s gut microbiota is heavily dependent on factors
related to nutrition. Western diets have disproportionately high levels of n-6 polyunsaturated fatty acids (PUFAs); this has been
shown to have a negative correlation with the relative health of gut flora composition. N-6 PUFAs have also been shown to have a
positive correlation with the oxidative stress inflicted at a systemic level, resulting from an imbalance of free radicals and antioxidants. This constant immune stimulation leads to inflammatory mediators and cytotoxic factors that are underlying contributors
to the many chronic inflammatory based diseases prevalent in western society today. The purpose of this study was to further
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understand the role that the gut microbiome plays in mediating oxidative stress induced by high fat diets by utilizing an axenic
Drosophila Melanogaster model. Drosophila with a natural gut flora as well as those which had their microbiome artificially removed
were subjected to high and low N-6 PUFA diets. Indicators of oxidative stress under each of these conditions were monitored at both
the transcriptional and protein levels in the midgut, dorsal vessel and fat bodies.

Theoretical Study of the Secondary Antioxidant Activity of Aminoguanidine
Student: Guillermo GARCIA DIEZ
Supervisor: Nelaine Mora-Díez
Glycation (or nonenzymatic glycosylation) is a natural process in which sugars in the bloodstream attach to nucleophilic groups
present in proteins, lipids or DNA, forming harmful new molecules that are related to various diseases. The main mechanisms to
inhibit glycation are believed to be the scavenging of carbonyl and radical species and the chelation of metal ions such as Cu(II) and
Fe(III). Aminoguanidine is known to be a glycation inhibitor. Its free radical activity has been recently studied. The thermodynamic
stability of the various complexes aminoguanidine can form with Cu(II) and Fe(III) under physiological pH conditions in a polar
environment is explored. Calculations are performed at the M05/6-31++G(d,p) level of theory combined with the SMD continuum
solvation model. We aim to identify the most thermodynamically stable complexes and to explore the secondary antioxidant
capacity of aminoguanidine. Aminoguanidine is said to have secondary antioxidant capacity if, by forming a complex with Cu(II) or
Fe(III), it can slow down the initial step (the copper- or iron-catalyzed Haber-Weiss reaction) of the reaction sequence shown below
and reduce the potential damage caused by •OH radical formation in the second step (the Fenton reaction). Cu(H2O)4 2+ or
Fe(H2O)6 3+ + O2•− → Cu(H2O)4 + or Fe(H2O)6 2+ + O2 Cu(H2O)4 + or Fe(H2O)6 2+ + H2O2 → Cu(H2O)4 2+ or Fe(H2O)6 3+ + OH- +
•OH

Optimization of a liquid chromatography-quadrupole-time of flight mass spectrometry method for the
analysis of natural and unnatural nucleotide sugars
Student: Taylor GRAY
Supervisor: Wesley Zandberg
Analysis of activated precursor sugars (i.e. nucleotide sugars) is vital to understanding protein glycosylation. High-performance liquid
chromatography-mass spectrometry (HPLC-MS) has been widely used for nucleotide sugar analysis. Different stationary phases were
evaluated, and porous graphitic carbon was determined to afford the best resolution under MS compatible conditions. Therefore,
HPLC-MS figures of merit were determined, and method performance was rigorously evaluated for the following nucleotide sugars:
cytosine monophosphate-N-acetyl neuraminic acid (CMP-Neu5Ac), guanosine diphosphate-fucose (GDP-Fuc), uridine diphosphateglucuronic acid (UDP-GlcA), UDP-N-acetyl glucosamine and two isobaric pairs, UDP-glucose/UDP-galactose, and GDP-glucose/GDPmannose. UDP-hexosamines could not be resolved. Extraction conditions from mammalian cell lines were also evaluated. The
method was used to investigate how non-natural sugars perturb nucleotide sugar biosynthesis. Sialic acid (like Neu5Ac) are
sometimes found in glycoconjugates modified with various O-acetylated esters, a modification that affects glycoconjugate binding to
lectins and resistance to neuraminidases. The developed analysis method was used to test if the source of these acetylated sialic acid
species was from similarly acetylated CMP-activated donors. A total of ten different cell lines were investigated. In parallel, an
improved method for quantitating diverse glycoconjugate-borne sialic acids was developed and applied to these cell lines.
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Affinity Chromatography for β-N-methylamino-L-alanine (BMAA)-Binding Proteins
Student: Brent LASHUK
Supervisor: Susan Murch
β-N-methylamino-L-alanine (BMAA) is a neurotoxic non-protein amino acid produced worldwide by cyanobacteria, diatoms, and
dinoflagellates. This molecule biomagnifies and bioaccumulates in the environment, posing a severe human health risk as high
consumption of BMAA has been linked to an elevated occurrence of neurodegenerative diseases. My objective was to develop a
selective and sensitive biosensor able to detect BMAA in environmental samples without the need for expensive, time-consuming
instrumentation. In order to find a biomolecule selective for BMAA, I developed a BMAA-bound affinity column capable of
interacting with selective proteins. In small-scale proof of concept experiments, I demonstrated that BMAA was successfully
bound to an agarose-(6-aminohexanoic acid)-BMAA resin allowing a large-scale 150 mL column to be prepared using the same
approach. Proteins were lysed from a culture of BMAA-producing Nostoc and then run through the BMAA-bound affinity column.
Retained proteins were released by successive elution of buffers. Characterization and identification of these proteins of interest
will allow for the development of an accurate and user-friendly BMAA biosensor to alleviate discrepancies in analytical methods
and rapidly assess environmental samples.

Synthesis of a molecular probe used for kainate receptor labelling

Student: Simon EDELMANN
Supervisor: Fred Menard
Kainate receptors (KRs) are a class of ionotropic glutamate receptors that play a role in neurodegeneration. Their mechanistic
function is still not well understood and accurately tracking these proteins remain a challenge in biology. Labelling KRs with a
molecular probe in vivo will allow for selective fluorescence imaging without perturbing their function. The probe consists of a
kainic acid derivative, a molecule that will bind specifically to KRs, and a fluorescent dye tethered together via a linker. A Chiron
approach was taken to synthesize the kainic acid derivative from trans-4-hydroxy-L-proline and a squaraine fluorescent dye was
synthesized from 2-aminothiophenol. The dye and kainic acid derivative were attached together with an amine linker to obtain
the final probe.

Evaluation of the Monosaccharide Content of Milk Glycoproteins
Student: Samantha BAKKER
Supervisor: Wesley Zandberg
Resent research shows that milk glycoprotein oligosaccharides have a similar prebiotic function as free lactose-linked
oligosaccharides. In infants free human milk oligosaccharides (HMOs) influence the bacterial colonization of the infant gut
primarily by beneficial species that have the capacity to deconstruct HMOs and ferment the resulting monosaccharides. The lack
of HMOs in commercial infant formulas has been linked to the less optimal health outcomes of formula fed newborns relative to
their breastmilk fed peers. The evidence that indicates that milk protein oligosaccharides may be released intact by microbes in
the infant gut suggests an alternative way for formula manufactures to manipulate the prebiotic potential of their products. This
poster describes our analyses of the monosaccharide composition of different milk, or purified milk proteins (casein or whey)
extracted from a diverse range of mammals. Literature procedures were used to separate freeze dried milk and/or protein
samples into different glycoconjuagate-containing fractions; glycolipid, oligosaccharide, or glycoprotein. Sialic acids in the
glycoprotein-containing fractions were quantitated by high-performance liquid chromatograph (HPLC) mass spectrometry (MS)
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and tandem MS. Acetylated sialic acids species were semi-quantitatively analyzed by HPLC MS. Other prebiotic monosaccharides
were quantitated using capillary electrophoresis with fluorescence detection. Samples from human, cow, sheep, camel, goat,
elephant, pig, and wallaby sources were analyzed.

Development and evaluation of strategies to protect grape crops from smoke-taint.
Student: James FAVELL
Supervisor: Wesley Zandberg
Smoke-taint is a wine fault that occurs when ripening grape crops absorb volatile phenols (VPs), compounds responsible for the
characteristic odour of smoke, due to exposure of the crops to wildfire smoke. This condition can result in the development
undesirable sensory characteristics in wine produced from afflicted crops, in some instances costing the wine-producing industry
hundreds of millions of dollars over the course of a single growing season. The issue of smoke-taint is therefore exceptionally
relevant to the Okanagan region, with the important local wine-industry suffering from the effects of recent wildfires in three of
the past four growing seasons. This project examined the development of methods to reduce the impact of smoke-taint on wines.
Previous research resulted in the development of a gas-chromatography-mass spectrometry (GC-MS) method for the quantitation
of VP concentrations in smoke-exposed grapes; this previous research also resulted in the development of reproducible
procedures for exposing grapevines, within active vineyards, to simulated wildfire smoke. These tools were used evaluate the
hypothesis that agricultural sprays normally used to protect grapes from fungal pathogens would block the absorption of VPs into
the grapes by creating a temporary, physical barrier between the grape and the smoke. Three commercially-available agricultural
sprays were examined through field tests in which sample grapes (and nearby matched controls) sprayed with each product
according to the manufactures’ instructions and, one week later, subsequently twice exposed to artificially-produced smoke. The
three sprays examined were Parka, an artificial phospholipid cuticle designed to prevent fruit-cracking in cherries; PureSpray Oil, a
broad spectrum, paraffin-based fungicide; and Timorex Gold, another broad-spectrum fungicide that is based on tea tree oil.
Preliminary results indicate that application of one of these sprays, Parka, led to a significant 400 percent decrease in total VP
levels detected in the sprayed grapes at commercial maturity. This reduction in VPs in smoke-exposed grapes may allow for the
significant product losses experienced due to a wildfire season to also be reduced. The preliminary data also indicate that the
other two products do not positively or negatively affect the amount of VP present in smoke-exposed grapes.

Comparison of Chemical Methods for N-Glycan Release
Student: Nahanni SAGAR
Supervisor: Wesley Zandberg
Despite the presence of a dependable enzymatic method of cleaving N-glycans from glycoproteins, there is a need for a chemical
method of release. The enzymatic method, using peptide:N-glycosidase F (PNGase F), is somewhat expensive and not suitable for
greater masses of sample nor numerous biological replicates. PNGaseF is also inactive on N-glycans from plant or insect sources.
Development of a chemical procedure could provide a cost-effective alternative, capable of large-scale N-glycan release. Over the
past few years, several research groups have reported chemical procedures for cleaving N-glycans. To date, however, these
procedures have not been compared side-by-side, nor have they been rigorously evaluated with respect to PNGaseF. Thus, to
develop and validate a method the reported procedures were repeated and compared using consistent analytical techniques. The
procedures tested were the oxidative release of N-glycans using bleach and the release of N-glycans by mild alkaline hydrolysis
(beta-elimination) catalyzed by either sodium hydroxide or ammonia. Multiple trials of each procedure were performed on
chicken egg ovalbumin and bovine fetuin. The ability of each method to release glycans from the above glycoproteins was
examined using high-performance liquid chromatography-mass spectrometry (HPLC-MS) and capillary electrophoresis with
fluorescence detection. The chemically-released N-glycans were compared to those cleaved using PNGase F in terms of overall
yield, number of distinct N-glycans detected, and the extent to which degradative reactions like ‘peeling’ resulted in the
generation of side products.
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Mechanosensing properties in microglia: Investigating the relationship between microenvironment
softness and inflammatory response
Student: Sydney FEARNLEY
Supervisor: Isaac Li
Neurodegenerative disease is characterized as a pathological condition primarily affecting neurons, arising for unknown reasons
and progressing relentlessly. These conditions include Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis
(ALS), and many others. Neurons are the cells of the brain and spinal cord responsible for transmitting information. The death of
neurons can cause an array of symptoms; from motor deficiencies, to memory loss, to muscle atrophy. These diseases are
debilitating for both the patient and their loved ones. Microglia are the immune cells of the brain, and function in maintaining the
healthy brain by phagocytising threats and eliminating excess cell debris. It is known microglia play a key role in the development
of neurodegenerative disease, but much is unknown about underlying mechanisms. These nervous system immune cells display a
unique signature under chronic inflammation, but the exact role microglia play in brain degeneration has yet to be identified. This
poses a large information gap in the neurobiology field. Our research seeks to shed light on how substrate stiffness influences
microglia. If the stiffness of substrate microglia cells is grown on affects inflammatory response, then a change in traction force,
actin cytoskeleton arrangement and phagocytosis will be observed. Alternatively, if substrate stiffness does not affect microglial
inflammatory response, then no change in these factors will be observed across the different gel substrates. Traction force
microscopy, fluorescent staining, and phagocytosis assays were used to evaluate the extent of microglial inflammatory response
when cultured on different stiffnesses of polyacrylamide gels. Research about the role of microglia in neuroinflammation and
degeneration is critical in understanding how brain disease occurs and contributes to the little knowledge we have on this topic.

Gene expression response to thoracic radiation in mice
Student: Alex BUNKA
Supervisor: Christina Haston
Although radiotherapy is one of the leading methods in cancer treatment, it is well known to cause dangerous side effects
including pulmonary fibrosis (PF). PF comes with a bleak prognosis and is difficult to treat. This study makes use of gene
expression data collected from mice to observe the effects of radiation and the bodies response. B6 and C3H mice and a
crossbred group, Chr2 L4, were given a significant dose of radiation to the thoracic region. After radiation, the C3H mice
succumbed to the radiation side effects (PF) the fastest, and the B6 took the longest. The crossbred strain was in between, leaning
towards the early side. Gene expression data was collected from the right lung of each mouse and organized by significance
analysis of microarray (SAM) from the radiated mice and from untouched controls. The data was sorted through numerous filters
on Excel, first all gene expression points with a P-value below 0.0015 were selected, and then the data from different mice strains
was compared to determine the differences in radiation response by each type. PANTHER was used to link the genes to biological
pathways to help form the picture of each mice strains immune response. The results obtained here were compared with the
current literature on PF and radiation effects, to determine which of the genes and pathways were involved in the development
of PF in mice. The primary aim of this study was to pinpoint the mechanisms by which PF develops in radiated lungs, with
secondary goals being a review of the software used and an investigation of the existing literature.
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The Peel Watershed: Protect Canada's Iconic Wilderness
Student: Fawn SASWIRSKY
Supervisor: Lindsay Der
The Peel Watershed, a vast unspoiled wilderness in the north, currently lays unprotected. A plan is currently in motion to
permanently protect 55% of an area covering over 68,000 square kilometers, but there is a strong push to fully permanently
protect the area. The remaining area would be opened to mining since the area sits on an abundance of minerals. However, many
northern communities depend on the sustainability of this area, as well as hundreds of animals and plants. This wilderness is
home to threatened species and has the highest number of endemic plants in Canada. The Peel belongs to one of the last intact
mountain ecosystems left on earth and large pristine rivers that supply drinking water to communities and animals and provide
habitat for a healthy fish population. As one of the last untouched wildernesses left, many communities have rallied together with
the hope to permanently protect more of the area. This presentation will outline the long journey held by communities and their
reasons for protecting the Peel Watershed.

Fourier-Based Image Deblurring Methods
Student: Maria GUENTER
Supervisor: Warren Hare
Many applications involve the need to solve inverse problems including the focus of this study, image deblurring. There is a well
known mathematical model for image blurring using the true image and a kernel function. The inverse challenge arises when one
wishes reproduce the true image using only the blurred image and an approximation of the kernel function. Two methods were
investigated to produce deblurred images: the kernel method that uses the convolution theorem and the block Toeplitz with
Toeplitz blocks (BTTB) blurring matrix method. Both of these methods with varying parameters were used on a toy image for easy
comparison and manipulation. Results show that each method has its own benefits and downfalls. Furthermore, a real world
Hubble telescope image with unknown blurring type was deblurred with both methods. The BTTB method showed improvement
over the kernel method for that specific image. Further work could be done to investigate more BTTB algorithm parameters
including the incorporation of preconditioners as well as testing more real world images with unknown blurring types.

Content-based filtering and Collaborative filtering approaches on the recommendation of GitHub
repositories
Student: Xukun WANG
Supervisor: Fatemeh Fard
With the explosive growth in the past decade, GitHub has become the most popular hosting service for Open Source Projects in
computer science. Since a greatly increasing number of users join the community and start their own open-source projects, it is
difficult to explore and find the projects which satisfy their interest most among millions of repositories. By applying some
recommender algorithms, which are popular in filtering the online information and delivering the most suitable items to users,
the feasibility of developing a recommender system on GitHub repositories based on a user’s past ‘watching’ activities is worth
studying. In this research, the two main categories of recommendation approaches, which are Content-based filtering and
Collaborative-filtering respectively, will be applied. As a traditional approach, Collaborative-filtering only cares about the past
activities of a user on items and their corresponding similarity to other users / items. Content-based filtering, which takes the
properties of the items into consideration, reveals more inherent characteristics of the items and the reasons why some users
have preferences on specific items. In the application of content-based filtering approach on GitHub repositories
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recommendation, the description of a repository provides rich information on the purposes and functions of the repository. A
statistical topic model approach ------ Latent Dirichlet Allocation (LDA) is applied to analyze and categorize the description of each
repository. LDA model studies the semantic topics hidden in the description and finds the preference of users on each topic.
Recommendation lists of repositories by using two approaches are generated and compared in the performance of giving
recommendation to users.

The Curse of Commodification: A Case Study of Oak Island
Student: Camille MORISSETTE
Supervisor: Lindsay Der
On the South Shore of Nova Scotia, Eastern Canada, in the Mahone Bay, stands a small island of 0.57km. Ever since the 18th
century, the island has been inhabited by an aura of mystery and a plethora of urban legends. It is said that Captain William Kidd
would have buried his treasure on the island in 1699 prior to his captivity. This peculiar site is commonly referred to as the Money
Pit where ''Forty Feet Below, Two Million Pounds are Buried'' (Steele 2014). Over the years, 14 people have lost their lives trying
to unravel the mystery and uncover the alleged buried treasure, but no excavations have proven to be fruitful. Between the
myths, pseudo-archaeology, books, television series, privatization in the hopes for profit, tragedy, patrimony, and centuries of
searching one can only wonder if there truly is a treasure deep below the ground. The commodification of the Oak Island money
pit has created a problematic narrative with important ethical concerns, economical issues, and jeopardizing its preservation.

Climate Action in the North Okanagan Food System
Student: Mari LANNON
Supervisor: Mary Stockdale
Climate change is an urgent issue with worldwide effects. Unusual weather events, as well as fires, droughts and floods, are all
expected to increase. In the North Okanagan, these effects are likely to interact with the food system and will require changes in
the management of land, water, and waste. It is important to show initiative in the North Okanagan region because agriculture
and associated food system businesses are an important economic driver in the valley. Aiming at both mitigation and adaptation,
the North Okanagan can tackle food system issues, reducing emissions as well as increasing resilience to adapt to increased
climactic disturbances. The purpose of this directed study is to support the North Okanagan Land to Table (L2T) Network in the
development of priority actions for addressing the impact of climate change on the food system, as expressed through the issues
of land, water, and waste. This research will integrate the discussion of cutting-edge climate change information being
disseminated by researchers at the “BC Agriculture and Climate Change Series” with the priority action items developed by
grassroots food system stakeholders during L2T’s North Okanagan forum “Growing Local Connections between Food and the
Environment”. It wil conclude with informed recommendations for addressing the growing challenges that climate change poses
to the North Okanagan food system.

30

Petrographic Analysis of the Tami Au-Cu Porphyry Zone

Student: Deidre NELSON SMITH
Supervisor: Kyle Larson
The Tami zone is located in an area known as the Golden Triangle in northwest British Columbia. This area hosts major past and
present producing mines, and offers significant potential for mineral exploration. The Tami zone is owned by Colorado Resources
Ltd. and represents a gold copper porphyry system. It is situated between several of these infamous mines and next to an area
subjected to intense alteration called Sericite Ridge. As a result of the complexity of porphyry geometries and localized texturally
destructive alteration, the interpretation of geology and targeting zones of mineralization has proven difficult. For this study, ten
samples were collected from 2017 and 2018 drill holes by HEG & Associates Exploration Services Inc., and thin sections were
made by Vancouver Petrographics Ltd.. The analysis of these thin sections included the use of a petrographic microscope
(transmitted and reflected light) and a Scanning Electron Microscope (SEM). In addition to these methods, geochemical data
collected from the drill cores were used to support interpretations. The data collected through these techniques were used to
characterize alteration assemblages, correlate associated mineralization, and thereby interpret the geological significance.

UBCO Meal Plan and student food security

Student: Dora CHEN
Supervisor: Mary Stockdale
According to the United Nations’ Food and Agriculture Organization, food security is defined as “when all people, at all times,
have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an
active and healthy life.” 40% of Canadian post-secondary students are experiencing moderate to severe food insecurity according
to a survey conducted by the Meal Exchange Program. On UBC’s Okanagan campus, first year students who are living in
residences are required to purchase a meal plan that has three different options in terms of the total money value of the plan.
Students are then able to purchase food through their meal plan at all on-campus restaurants and cafeteria as well as on limited
off-campus restaurants. However, several concerns have been expressed about the meal plan: first, the campus restaurants and
cafeterias have limited selections of nutritious, culturally appropriate food and tend to be overpriced; and second, the mandatory
requirement to purchase a meal plan creates inconvenience for some students who prefer to buy and cook food on their own
instead of eating out. The goal of this directed study is to examine the impacts of the UBCO mandatory meal plan on the food
security of students and to propose solutions for the meal plan improvement. The research objectives for this directed study are:
1. to examine the impacts of the UBCO mandatory meal plan on student’s food security; and 2. to make recommendations for
improving the meal plan in order to improve food security for students. The research method used for this study is a focus group
discussion aimed at addressing the above objectives, and the outputs will be a final report and a poster presentation to the UBCO
campus. The final report will also be made available to the UBCO Campus Food Advisory Committee consisting from key staff from
Food Services and other departments.

31

