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 #1. Frequentist evaluation and interpretation of Bayesian LASSO model fits  
 

Li Yao 
Department of Statistics and Actuarial Science 

This poster presents preliminary empirical results evaluating the frequency theory properties of the 
posterior arising from treating the Lasso penalty as a prior in fitting linear models. We use the 
standard Bayesian Lasso prior and evaluate the coverage probabilities of posterior probability 
intervals via Monte Carlo. We suggest a model selection method based on setting estimates to zero 
whose posterior distribution has more than a specified probability on each side of zero. This 
marginal screening procedure is evaluated by Monte Carlo.  

 

 

 

 

 

 

#2. Reducing the Negative Impacts of Infestations: Can male German 
Cockroaches (Blattella germanica) Detect the Presence of an Odorless 
Pesticide  
 

Jessica Willows, Gabriella Prai, Blake Danis, Anshu Sharma, Samantha Li-jin Lam, Tasneem Azad 
& Kevin Lam 

Department of Biology & Molecular Biology and Biochemistry 

Blattella germanica are notoriously unsanitary pests that are common in both households, hospitals, and 
other areas nearby to where humans or animals reside. Pyrethroid pesticides are commonly used to 
manage cockroach infestations, but previously it was unknown if this pesticide was repellent to B. 
germanica or not. Using a two choice bioassay we were able to determine if B. germanica are repelled, 
attracted, or indifferent to a pesticide containing 0.35% permethrin when in the presence of rye bread, 
which is attracting to B. germanica. Our team hypothesized that there would be no significant difference 
between the groups treated with pesticides compared to those with no pesticide. Our results showed a 
significant difference when the pesticide was near to rye bread, but no significant difference when the 
pesticide was placed directly onto rye bread. Our findings suggest that when a pesticide is mixed with an 
attractant, B. germanica cannot detect the pesticide which can help create new and more efficient ways 
of managing infestation.  



         

 
#3. Ambient Air Pollution (PM 2.5) and Community Deprivation in the BC South 

Interior Air Zone  

Sumara Stroshein 

Department of Health Sciences 

Research in major Canadian cities has demonstrated an association between community deprivation and high ambient 

air pollution levels. However, this association has not been investigated outside of large urban areas. This project used 

data at the 6-digit postal code level from the Canadian Urban Environmental Health Research Consortium (CANUE) to 

explore the association between mean annual PM2.5 and deprivation in the South Interior of BC. An ANOVA test for 

equality of means was applied to the mean PM2.5 levels in each deprivation quintile. The Tukey HSD test was used for 

post-hoc analysis. Logistic regression was used to estimate the effect of increasing deprivation quintile position on the 

odds of the postal code having a high (above the regional mean) PM2.5 level. The ANOVA test demonstrated that there 

is a significant difference between mean annual PM2.5 levels in postal codes stratified by deprivation score quintiles (p < 

2E-16). The logistic regression model suggests that postal codes in higher deprivation quintiles are more likely to have 

higher PM2.5 levels. For example, postal codes with the highest material deprivation scores (quintile 5) are 2.45 times 

more likely to have a PM2.5 level above the regional mean (OR = 2.4518, CI: 2.1968-2.7375, p < 2E-16) compared to 

postal codes with the lowest deprivation scores (quintile 1). This preliminary analysis supports the idea that there are 

inequities in the distribution of PM2.5 in the South Interior of BC and that this pattern in a largely rural area is similar to 

that found in urban areas.  

 

#4. Validation of a Stable Isotope Labeling Metabolomics Platform for 

Connecting Gene Clusters to their Cognate Products  

Julienne Coloma, Catherine McCaughey and Roger Linington  

Department of Chemistry 

Bacterial extracts have been and continue to be a source of inspiration for new drug development due to the structurally 

complex and bioactive compounds their produce(1). Mass spectrometry in tandem with chromatography is one of the 

standard approaches used to study bioactive compounds or natural products(1),(3). Techniques such as Ultra 

Performance Liquid Chromatography/Mass Spectroscopy (UPLC/MS), are very sensitive and able to detect a dynamic 

range of compounds to sub-micromolar concentrations within complex mixtures. This technique is ideal for detecting 

natural products that occur in minute amounts in a bacterial extract. However, because of its sensitivity, distinguishing 

between real natural products and other artifacts such as media components or non-bacterial contaminants is not trivial. 

The Linington Research Group has developed a technique involving a biosynthetic pathway targeted isotope labeling 

method that may allow easier distinction between compounds produced by bacteria and non-biosynthetic artifacts. The 

isotope labeling study was conducted on fully sequenced Micromonospora sp., isolated from marine sediments. This is a 

genus under the well-studied taxon, Actinobacteria, that has been a source of drug discovery(1),(2), and biosynthetic 

gene cluster (BGC) analysis reveals that this strain can produce compounds from nearly 30 distinct BGCs. The primary 

focus of this research is to validate the isotope labeling method by isolating labeled compounds and identifying them 

using NMR to find known and unknown bacteria-produced natural products. Known compounds and analogues will be 

analyzed in the context of their BGC, while unknown compounds will be further validated by proposing potential BGC matches.  



 #5. The Effect of Water Consumption on Percent Body Fat Estimation Using 
Hand-to-Hand Bioelectrical Impedance Analysis  
Justin Bains, Emma McGaffney, Harveer Sahota & Gurlien Sidhu  
Department of Biomedical Physiology and Kinesiology 

The purpose of this study was to investigate the effect of water consumption on a hand-to-hand bioelectrical impedance 
(HBIA) device measuring per cent body fat (%BF). This study was university-based and consisted of 16 healthy women 
(mean age 21.4 years) who volunteered to participate. Test procedures can be divided into stage one and stage two. In 
stage one, a subject’s stretch stature (cm), weight (kg), and age were determined so that these parameters could be 
typed into the Omron HBF-306 HBIA device to compute %BF. This measured %BF served as a baseline measurement for 
stage 2. Stage 2 required subjects to consume 1L of water within 15 minutes. After the 15th minute, a new subject weight 
was determined along with a new %BF using the HBIA device. Consumption of 1L of water was followed by a significant 
(P<0.00005) increase in %BF by a mean of 1.4%. This rise in %BF was accounted for primarily by a significant 
(P<0.0000004) increase in body weight by a mean of 1kg and virtually no changes in impedance. However, while this 
overestimation in %BF after fluid consumption is statistically significant, it is relatively small to be considered clinically 
significant. In conclusion, to ensure consistency in the interpretation of %BF from an HBIA device, it is essential that 
measurements are made at the same time each day and that they are done regularly. The pre-test guideline of restricting 
food and fluid consumption for 4 hours before using an HBIA device to measure %BF may not be as essential. 
 

#6. Construct validity of the ICECAP-A in the context of spinal cord injury  
Cassandra Mah & David Whitehurst  
Department of Health Sciences 

Context: Generic preference-based outcome measures used in the economic evaluation of health services are 
predominantly health focussed, and consequently, they may not adequately capture other important benefits derived 
from services. To incorporate broader elements of wellbeing, the ICEpop CAPability measure for Adults (ICECAP-A) was 
developed. The ICECAP-A describes wellbeing as the capability to achieve five functionings: stability, attachment, 
autonomy, achievement and enjoyment, and is intended for use across health and social care sectors. 

Study Objective: The aim of this study was to assess the construct validity of the ICECAP-A instrument in the context of 
spinal cord injury (SCI). 

Methods: A secondary analysis of cross-sectional online survey data was conducted. Construct validity was assessed by 
18 a priori defined hypotheses regarding discriminative validity (further distinguished between ‘strong’ and ‘exploratory’ 
hypotheses) and two hypotheses regarding convergent validity. Discriminative validity was evaluated using linear trend 
analyses, t-tests, multiple regression analyses, and analyses of covariance. The convergence between ICECAP-A 
dimensions and dimensions of health-related quality of life instruments was explored with correlation analysis. 

Results: Data from 364 individuals were used. Both convergent validity hypotheses were confirmed, all ten strong 
hypotheses were confirmed, and three of eight exploratory hypotheses were confirmed. Correlation analyses revealed 
that ICECAP-A dimensions correlate most with non-health dimensions and least with physical health dimensions.  

Conclusions: The findings support the overall construct validity of the ICECAP-A in this sample of individuals with SCI, 
albeit five unconfirmed exploratory hypotheses.  Evidence of other psychometric properties such as responsiveness to 
change and reliability are needed.  

Keywords: Health economics, Quality of life, Preference-based measures, Psychometrics, Spinal cord injury 

         



 #7. Towards Improved Medical Imaging Analysis for Oncology Care: 
Clinical Experience with Simulation Platform for Brain Tumors  

S. Ghosh Hajra, C. Liu1, K. Sepehri, R. Proulx, X. Song, I. Badragan, R. D'Arcy1, D. Murray, and A. V. 
Krauze  
Department of Computing Science 

In neuro-oncology, radiomics and similar multi-parameter analysis approaches are advancing clinical 

trajectories. A common challenge to robust machine learning approaches is the lack of “ground truth” 

datasets for supervised learning upon which to base robust prediction models.  

The ability to simulate the mechanistic aspects (geometry, location, physical properties etc.) of lesions/

tumours may significantly boost the ability to assess, benchmark and compare competing analysis techniques 

for identification of the most relevant techniques for clinical care improvements. 

In this study, we propose and evaluate a simulation toolset for enabling the creation of large numbers of 

“ground truth” datasets and make the implementation available for other groups/researchers/clinicians to use. 

 

#8. Synthesis and characterization of macrocyclic sulfur-rich ligands 
for 197m/gHg radiolabeling 
Lexi Gower-Fry 
Department of Chemistry 

The concept of a “theranostic” in nuclear medicine is based on employing nuclides of the same element 

allowing the use of a chemically identical radiopharmaceutical for both imaging and therapy. Mercury-197m/g 

is a potential theranostic radionuclide; the metastable state (197mHg, t1/2 = 23.8 h) is a gamma ( emitter 

that can be used for diagnosis via single-photon emission computed tomography (SPECT) imaging and the 

ground state (197Hg, t1/2 = 64.1 h) is an Auger electron emitter that can be used for targeted radionuclide 

therapy (TRT). The emittance of Auger electrons close to cellular DNA through highly specific targeting of the 

radiometal to diseased tissue can cause DNA double-stand breakage leading to cell death. For targeting, 

mercury-197m/g will be coordinated to a bifunctional chelating ligand which is attached to a biomolecule that 

can be internalized specifically by diseased tissues. The objective of this research is to synthesize mercury-

selective, sulfur rich ligands of varying ring size and denticity to study the Hg-coordination chemistry and 

mercury-197m/g radiolabeling properties in order to find ideal cheating ligands for mercury-197m/g TRT. The 

macrocyclic ligands are well established in literature for mercury detection; however, the application of these 

ligands in nuclear medicine is novel. It is of significant use to see how the strong coordination of mercury to 

these ligands translates to their possible applications in the radiochemistry and radiopharmaceutical industry. 

Thus far, one macrocyclic and one bifunctional ligand have been synthesized, characterized, and successfully 

coordinated to non-radioactive mercury.  

         



 #9. Why Don't Birds Get Fat? A Pilot Study on the Mechanisms of Mass 
Regulation in Zebra Finches 

Liam Krider 
Department of Biological Sciences 

In humans, unrestricted access to high-fat or processed food leads to obesity. However, many wild birds, 
including those at bird feeders in winter, maintain body mass even with unrestricted access to high-fat food 
(e.g. fat balls). How birds avoid getting fat is largely unknown. We develop a model system to help inform 
further research into the subject. To do this, we held zebra finches (Taeniopygia guttata) on either a basic seed 
diet (n = 24) or a high-fat diet (n = 24) for 3 weeks. After this all birds were returned to a seed diet then 
exposed to a predator cue (stuffed owl and owl call). Birds were weighed every 3rd day and blood sampled to 
analyze plasma triglyceride levels (a physiological marker of fattening). Body mass did not increase even after 3 
weeks on a high-fat diet, however this diet did increase plasma triglyceride levels. Conversely, plasma 
triglyceride levels did not change with predator exposure, but mass did decrease significantly after the addition 
of the owl call. Our data show that zebra finches can uncouple changes in body mass and plasma trig levels. 
Zebra finches must possess (unknown) mechanisms that allow them to avoid potential 'maladaptive' changes in 
body mass (getting fat on a fat diet) but they retain the ability to 'adaptively' regulate mass (e.g. in relation to 
perceived predation risk). 
 

Keywords: zebra finch, mass regulation  
 

 

#10. Savasana and Staph Infections: An examination of the effectiveness 
of 'natural' and commercial cleaners against Staphylococcus carnosus on 
yoga mats 
Meghan Dunn, Christopher Keane, Nina Liuta, and Shreya Luthra  
Department of Health Sciences, Biomedical Physiology and Kinesiology & Molecular Biology and 
Biochemistry 

Staphylococcus aureus is one of the most common bacterial strains found in community fitness centres in the 
United States. Recent studies have found a link between methicillin-resistant S. aureus infections and 
improperly sanitized fitness equipment, such as yoga mats, therefore, effective disinfectant methods are crucial 
for the prevention of bacterial transmission. As opposed to commercial cleaners, ‘all-natural’ or ‘organic’ 
cleaners have been favoured by the yoga community, however, there is very little information on their 
effectiveness as disinfectants. The goal of this study was to examine the effectiveness of various “natural” and 
commercial cleaning products in disinfecting yoga mats infected with Staphylococcus carnosus. They were 
compared to Lysol, a Health Canada certified disinfectant. We hypothesized that the effectiveness of the 
‘natural’ cleaners on the yoga mat would not be as successful at inhibiting the bacterial growth of S. carnosus 
as Lysol. It was found that commercial cleaning products containing bleach were significantly more effective 
than natural cleaning products.  

         



 

#11. Development of Bimetallic Ruthenium Complexes for Targeted Anti-
Cancer Activity 
Ian C. Chagunda & Gregory MacNeil   
Department of Chemistry 

Cancer remains Canada’s leading cause of death, with 1 in 2 Canadian estimated to develop cancer in their lifetime. 
Most inorganic chemotherapeutics available are platinum-based, which have limited selectivity leading to many 
severe side effects. Recently organometallic ruthenium complexes have shown promise as anti-cancer agents, with 
the complexes NAMI-A and KP1019 currently undergoing clinical trials. It is our objective to develop Ruthenium 
complexes functionalised with a second metal-centre with complementary anti-cancer activity that could lead to 
increased and more targeted anti-cancer activity. In the first project, a family of Ru(II)-Ru(III) complexes with varying 
pyridine-derivative bridging ligands were proposed, intended at creating a synergy of cytotoxicity and antimetastatic 
properties. The pryrazine-bridged complex was successfully synthesized and characterized by x-ray crystallography, 
with initial solution behaviour studies conducted to determine complex stability in biological systems. In the second 
project, we intend to synthesize a DNA-targeting Ru(II) complex linked with a Pt(IV) prodrug that remains inactive 
until reduced in the hypoxic cancer cell environment. Phenylacetic acid was chosen as the bridging ligand, with the 
Birch reduction of the ligand successful leading to coordination of the resulting cyclic diene to the Ru(II) centre. The 
success of the Birch reduction opens the possibility to a new field of rutheneum-arene coordinated compounds. 
Future work will be done to complete bridging of the Ru(II)-Pt(IV) metal centres. Completion of both projects will 
help present novel synthetic procedures for the development of bimetallic compounds, and how their structures can 
be functionalized for anti-cancer activity.  

 

#12. Examining the ability of the bacterial pigment produced by 
Micrococcus luteus to absorb UVB rays with wavelengths between 290nm 
to 320nm 
Erica Aitken, Anastasia Bogdanovic, Ronak Salamat Ravandi, Porsha Schaffer, Blake Danis, Kevin Lam  
Department of Biological Sciences and Health Sciences 

On some coastal reefs, cosmetic products (mainly sunscreens containing both UV filters and preservatives) released 
in the water by swimmers have been reported to generate an additional stress to the benthic communities (Danovaro 
et al. 2008). Common active ingredients such as oxybenzone and octinoxate, which are present in sunscreens on 
current markets, have been associated with coral bleaching and toxicity (Raffa et al. 2019). To explore a possible 
alternative to these harmful active ingredients, we examined the UVR absorption of a carotenoid pigment produced 
by the bacteria Micrococcus luteus (ATCC 4698). M. luteus strain BAA2 was found to produce a carotenoid pigment 
capable of absorbing UV wavelengths (Surekha et al. 2016) and various carotenoids are used by cosmetic companies 
for their UVR absorbing properties (Tendulkar et al. 2018, Melendez Martinez et al.2019). Therefore, we hypothesized 
that the pigment produced in M. luteus strain ATCC 4698 can be used as a component in sunscreen, given that they 
are able to absorb UV rays. The absorbance readings were used to calculate a sun protection factor (SPF) to relate the 
effectiveness of the pigment’s absorbance ability to sun protection products. Our results suggest that M. luteus in 
methanol is capable of absorbing UVB light with wavelengths of 290nm to 320nm. Our results did not show a 
significant difference between pigment extracts stored at different light condition and temperature conditions, which 
suggests that this pigment is quite stable and may be suitable for future use in sunscreens.  

         



 #13. Drone Captured Aerial Images and Structure-from-Motion 
Photogrammetry for Geoscience Applications 
Crey M Ackerson  
Department of Earth Sciences 

In the geosciences, high-resolution digital elevation models (DEMs) are increasingly valuable tools for 
understanding the character and morphology of surficial materials and landforms. However, with traditional 
methods used to produce DEMs such as Lidar and terrestrial laser scanning these models are often cost-
prohibitive for many geoscience applications. This study aims to show that high-resolution DEMs can be 
created in a user friendly and cost-effective manner with readily available drones and Structure-from-Motion 
(SfM) photogrammetry software. Four sites were selected for this study in two geologically distinct regions of 
Northern Canada. Two landslide sites were selected in the Kluane Lake region of Yukon and two sites with 
complex glacial and paraglacial landforms were selected in the southern Slave region of Northwest Territories. 
A Mavic Pro drone with built in GPS was coupled with the Pix4D flight plan app to fly a gridline and capture 
aerial images with an 80% frontal overlap and 70% side overlap and a camera angle oriented 90% from the 
horizontal. The images were automatically georeferenced by the drone’s built in GPS. These images were input 
into Pix4D and Agisoft Metashape SfM photogrammetry software packages to produce high-resolution DEMs 
for each of the four sites. This study shows that drone captured aerial images used with SfM photogrammetry 
software provide a viable, user friendly and inexpensive means of producing high-resolution DEMs of areas with 
complex topography. 
 
Key Words 
Structure-from-Motion (SfM), photogrammetry, drones, surficial geology, geomorphology 

 

#14. Domain annotation using signal data, 3D conformation data, and 
Segway  
Mariam Arab & Maxwell Libbrecht  
Department of Computing Science 

With the advent of sequencing-based genomics assays, we now have thousands of measurements of the 
biological activity of each genomic position, including where proteins bind to the DNA and what parts of the 
genome are transcribed. Methods for genome annotation distill genomic data into a human-interpretable form 
by simultaneously partitioning the genome into non-overlapping segments, and assigning labels to each 
segment. By partitioning the genome in segments of hundreds or thousands of kilo-bases, we allow for the 
annotation of the genome at a domain scale. Hi-C is a chromosome conformation capture technique that 
allows the study of 3D genome organization. EGPR allows the incorporation of Hi-C data, producing a model 
that includes the spacial lengths and relationships between the domains. By using Segway and EGPR, we 
produce a comprehensive set of chromatin annotations that incorporate different types of data such as signal, 
replication timing, and measures of 3D chromatin conformation. We produce large scale domain annotations 
on all cell types with sufficient data, and produce this as a resource for anyone who wants a reference of 
domain activity in a given cell type, and to discover additional domain types.  

         



 

Andrew Redey 
Department of Chemistry 

 

Many fields of science, particularly medical imaging, take advantage of the detection of penetrating gamma 
radiation to provide non-invasive tools for diagnostic procedures. More specifically, specialized gamma ray 
spectrometers such as positron emission tomography (PET) and single-photon emission computed tomography 
(SPECT) scanners can be used to track the flow of a radioactive tracer in a patient and yield data about their 
condition. The radiotracer compound can be modified to target specific bodily functions or tracts, thus 
improving the contrast of a scan. At SFU, the 8pi spectrometer has been established as a framework for 
conducting studies to advance imaging software, detector systems, and radiotracer technology. 
8pi is a gamma ray spectrometer that was built in 1986 and originally located at the Chalk River Laboratories 
before being transferred to TRIUMF in 2000. In 2014, 8pi was relocated to SFU’s Nuclear Science Lab. Since then 
it has been under reconstruction by the SFU Nuclear Science Group. Many of the original analog systems that 
run 8pi have been superseded by newer digital systems, while the detectors that comprise the array have been 
refurbished and, in some cases, repaired.  

 
This poster will outline the rebuild process of 8pi, (both electrical and mechanical), the application of digital 
signal processing technology to 8pi to provide superior detection systems at a decreased cost, and how 8pi can 
be used by the SFU scientific community to further research in the medical field. 
 
Keywords: gamma, nuclear, spectroscopy, medical   
 

#16. Locus of Control and Making Sense of Technology 
Jack Zhou, Alyssa Chan, Brooke Davis & Diana Cukierman  
Department of Psychology & Computing Science 

In an age of rapid technological advancements, people's views toward the relationship between society and 
technology are divided. Nancy Baym in her work "Making New Media Make Sense" describes such relationships 
as the amount of agency technology has on impacting society or otherwise. The present study attempts to 
explore and quantify the views described in Baym's formulation via the attributional style mechanism latent in 
the Locus of Control scale. A weak correlation between Technological Determinism - Social Constructivism 
(TDSC) and the Locus of Control (LOC) was seen, confirming attributional style as a pathway for connecting the 
two constructs. We found that people tend to be unable to hold their ground on a particular view. A Non-
metric Multi-Dimensional Scaling (NMDS) embedding of response items on Baym's Formulations reveal that 
some of the views are better understood than others. Although a statistical relationship was established 
between TDSC and LOC, the present study presents a duality in interpretation.  
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