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Schedule

Time Session Venue
08:30 – 09:00 Registration Atrium

09:00 – 09:15 Welcome & Introduction
Alexander Smith, President, UBC PDA

London Drugs Lecture
Theatre, room 1201

09:15 – 10:15

Research Session 1
Dr. Jerome Mayaud, Community and Regional Planning
Dr. Amanda Haage, Cellular & Physiological Science
Dr. Siobhan Whadcoat, Earth, Ocean, & Atmospheric Sciences
Dr. Molly Stanley, Zoology

London Drugs Lecture
Theatre, room 1201

10:15 – 10:45 Coffee Break Atrium

10:45 – 11:45

Research Session 2
Dr. Catherine Jutzeler, Kinesiology
Dr. Martha Vardaki, Michael Smith Laboratories
Dr. Shreyas Patankar, Stewart Blusson Quantum Matter Institute
Dr. Kirstin Brink, Dentistry

London Drugs Lecture
Theatre, room 1201

11:45 – 13:00 Lunch & Poster Session 1 Atrium

12:00 – 12:45

MSFHR Strategic Planning Breakout Session
An interactive discussion with MSFHR representatives, Dr. Zena 
Sharman (Director, Strategy) and Maija Tiesmaki (Senior Specialist, 
Strategic Initiatives) about the future of health research in BC

London Drugs Lecture
Theatre, room 1201

13:00 – 14:00
Keynote Lecture
Dr. Matthew Dahabieh, 
Chief Science Officer, Renaissance Bioscience

London Drugs Lecture
Theatre, room 1201

14:00 – 15:00

Research Session 3
Dr. Tom Cheng, Pathology & Laboratory Medicine
Dr. Nadine Ungar, Psychology
Dr. Allison Mann, Botany
Dr. Laura Vang Rasmussen, Forestry

London Drugs Lecture
Theatre, room 1201

15:00 – 16:00 Coffee Break & Poster Session 2 Atrium

16:00 – 17:15 Postdoc Careers Panel Discussion London Drugs Lecture
Theatre, room 1201

17:15 – 17:30 Prizes & wrap-up
Alexander Smith, President, UBC PDA

London Drugs Lecture
Theatre, room 1201

17:30 – 20:00 Evening Reception
Drinks and a light supper Atrium
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MSFHR Breakout Session  12:00 – 12:45

Michael Smith Foundation for Health Research Strategic Planning Breakout 
Session

The Michael Smith Foundation for Health Research, BC’s health research funding agency, is inviting UBC 
postdoctoral fellows involved in health research to participate in a conversation about the needs, priorities 
and career trajectories of emerging, early career and future health researchers. Your input and ideas will 
help to inform the development of MSFHR’s next strategic plan, which will guide the Foundation’s funding 
programs and activities for the next several years. 

Participants can expect an interactive and engaging 45-minute discussion with MSFHR representatives, Dr. 
Zena Sharman (Director, Strategy) and Maija Tiesmaki (Senior Specialist, Strategic Initiatives) about the 
future of health research in BC. 
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Keynote Presentation    13:00 – 14:00

The Scientific Method of the 
Scientist-Entrepreneur
With job availability and security for PhD graduates more 
uncertain than ever, it is critical that today’s young scientists 
learn how to identify, cultivate, and ultimately capitalize 
on career opportunities available to them. Entrepreneurial 
thinking is a key part of this skill set and can be applied to 
any PhD career path whether it be academia, policy, industry, 
or, indeed, founding a new venture. As the Chief Science 
Officer of a biotechnology startup (Renaissance BioScience), 
Dr. Matthew Dahabieh will discuss his path to becoming 
a Scientist-Entrepreneur, what really constitutes scientific 
entrepreneurship, and how entrepreneurial thinking cultivates 
career opportunities.

Matthew Dahabieh PhD

Biography
Dr. Matthew S Dahabieh is the Chief Science Officer (CSO) of Renaissance BioScience Corp., a leading yeast innovation 
and biotechnology company founded in 2013. After joining Renaissance in 2014 as the Head of Research and VP 
Business Development, Matthew was appointed CSO in January 2017. As CSO, Dr. Dahabieh is responsible for leading the 
company’s R&D efforts, including identifying novel technology development opportunities, driving intellectual property 
and patent strategy, building collaborative research and strategic partnership networks, and accessing non-dilutive 
research funding.

Prior to joining Renaissance BioScience, Dr. Dahabieh completed a Postdoctoral Fellowship at The J. David Gladstone 
Institute in San Francisco, CA. Dr. Dahabieh holds a Ph.D. in Biochemistry and Molecular Biology as well as a Master’s 
degree in Genetics—focusing on applied yeast metabolic engineering and fermentation—both from the University of 
British Columbia. Dr. Dahabieh is also a graduate of the Invention to Innovation entrepreneurship certificate program at 
the Beedie School of Business at Simon Fraser University.

Dr. Dahabieh is the author of 11 peer-reviewed publications and two patents and has secured nearly $3M in research 
grant funding throughout his career.
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Oral Presentations

Research Session 1
Talk Time Details
1 09:15 – 09:30 A machine learning method for predicting urban change from space

– Dr. Jerome Mayaud, Community and Regional Planning
2 09:30 – 09:45 What do spots tell us about animal development?

– Dr. Amanda Haage, Cellular & Physiological Science
3 09:45 – 10:00 Using a patterns to estimate rockfall potential at The Barrier, Garibaldi Lake 

Provincial Park, BC
– Dr. Siobhan Whadcoat, Earth, Ocean, & Atmospheric Sciences

4 10:00 –  10:15 Taste mechanisms of lactic acid attraction in Drosophila
– Dr. Molly Stanley, Zoology

Research Session 2
Talk Time Details
5 10:45 – 11:00 A New Life for Failed Clinical Trials: ‘Real-World Data’ for Evaluating Drug Safety 

and Effectiveness in Spinal Cord Injury
– Dr. Catherine Jutzeler, Kinesiology

6 11:00 – 11:15 Non-invasive quality assessment of transfusion blood using deep Raman 
spectroscopy
– Dr. Martha Vardaki, Michael Smith Laboratories

7 11:15 – 11:30 Ultrafast response time as a clue to study heat transfer in nanopatterned 
materials
– Dr. Shreyas Patankar, Stewart Blusson Quantum Matter Institute

8 11:30 – 11:45 Lizard dentistry: The dynamics of continuous tooth replacement in reptiles
– Dr. Kirstin Brink, Dentistry

Research Session 3
Talk Time Details
9 14:00 – 14:15 Repetitive concussion induces long-term pathological and PTSD-like changes in 

an Alzheimer mouse model
– Dr. Tom Cheng, Pathology & Laboratory Medicine

10 14:15 – 14:30 My goal versus our goal – Associations between self-focused and joint goals, 
goal progression and dyadic coping in older couples
– Dr. Nadine Ungar, Psychology

11 14:30 – 14:45 Phylogenetic Patterning of Microbial Eukaryotes in the Primate Gut
– Dr. Allison Mann, Botany

12 14:45 – 15:00 Forest configuration, not just cover, influences whether people consume fruits
– Dr. Laura Vang Rasmussen, Forestry
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Oral Presentation #1 09:15 – 09:30

A machine learning method for predicting urban change from space

Jerome Mayaud PhD
Community and Regional Planning

Urbanization is occurring worldwide at unprecedented rates. The corresponding impacts on the environment 
and societies are extensive and often difficult to reverse. While cities cover ~3% of the Earth’s surface, they 
are home to over half of the world’s population and are responsible for over 80% of global greenhouse gas 
emissions. To ensure that urban footprints remain as sustainable as possible, it is vital to better understand 
how urban morphology changes as cities expand, and to predict where urbanization may occur next.

Time series of high resolution remote sensing have allowed us to track urbanization on a global scale. Marrying 
satellite imagery with machine learning (ML) algorithms has enabled researchers to make sense of rich 
datasets and comprehend underlying spatial patterns or urbanization. However, few studies have used satellite 
data to quantify the relationships between urban morphology, economic activity and environmental variables, 
and none have used such relationships to predict future urban growth. 

We introduce a novel ML/remote sensing approach for predicting changes in urban morphology. We have 
two main objectives: (i) to predict the effects of projected population growth (and, correspondingly, wealth) 
on urban sprawl within existing cities, and (ii) to predict where new large cities are likely to develop in future, 
given the potential for population displacement in the face of issues such as climate change. To achieve these 
objectives, we train a convolutional neural network (CNN) model to recognise urban features across Canada. 
We then relate these features to sociodemographic datasets (e.g. census data) and biophysical datasets (e.g. 
climate and topography).

Given that 70% of the world’s population will live in urban areas by 2050, models such as ours can help to 
predict urbanization trajectories, with a view to curbing the unsustainable growth of cities.
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Oral Presentation #2 09:30 – 09:45

What do spots tell us about animal development?

Amanda Haage PhD
Cellular & Physiological Science

Animal development requires the arrangement of cells into tissues and the precise coordination of these 
tissues into functional three-dimensional patterns. To achieve this organization requires cells to form both 
transient and stable adhesive contacts with their surroundings or extracellular matrix (cell-ECM adhesion). 
Dynamic cell-ECM adhesion is achieved through regulated protein complex interactions. A major goal of our 
lab is to generate tools to analyze these regulatory mechanisms that act in different developmental contexts. 
We have utilized genetic editing approaches to introduce mutations that either increase or decrease cell-
ECM adhesion throughout the entire mouse, to study their effect on mammalian development. Interestingly, 
increasing cell-ECM adhesion results in a viable adult mouse, but one that displays striking pigmentation 
defects. We have determined that these pigmentation defects are due to a developmental delay in the 
migration of cells that produce pigment, called melanocytes. Surprisingly, decreasing cell-ECM adhesion in 
melanocytes only produces mild pigmentation defects possibly indicating that the ability to be dynamic is 
more important for proper melanocyte migration. Furthermore, we extended our analysis to the precursors of 
melanocytes, neural crest cells. These cells are highly migratory and differentiate into many different cell types. 
They are also the origin of highly metastatic cancers, such as neuroblastomas and melanomas. We believe by 
better understanding how cell-ECM adhesion regulates the neural crest we can provide better clinical insights 
to how these cancers develop allowing for better treatment strategies and patient outcomes.
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Oral Presentation #3 09:45 – 10:00 

Using a patterns to estimate rockfall potential at The Barrier, Garibaldi Lake 
Provincial Park, BC

Siobhan Whadcoat PhD
Earth, Ocean, & Atmospheric Sciences

Rockfalls can be extremely destructive, presenting a hazard to people and infrastructure located at the 
base of steep slopes. Estimating rockfall potential can aid mitigation against the destruction of rockfall 
events. However, estimating rockfall potential is often limited by understanding of the underlying processes, 
particularly when considering small-scale rockfalls (< 102 m3). Remote sensing tools such as laser scanners and 
high resolution photography provide data that allows rockfalls to be observed at a high spatial and temporal 
resolution. This has revealed patterns in the distribution of rockfalls, such as clustering and sequencing, 
suggesting the importance of connected processes for determining when and where future rockfalls may 
occur. However, these patterns and connected processes are not accounted for in current approaches to rock 
slope stability assessments. 

Pattern-based analysis is widely used in environmental research: it has become a well-established approach 
to understanding complex relationships within a landscape, and offers a new approach to assessing rockfall 
distribution. Using a range of methods to analyse the distribution of rockfalls events across a slope, this study 
examines and quantifies patterns observed in rockfalls at The Barrier, a lava dam that retains the Garibaldi 
Lake system in southwestern BC. Rockfalls were identified from a two-year dataset, collected with a terrestrial 
laser scanner. The findings are used to develop a series of rules that appear to govern the system behaviour, 
and subsequently can be used to assess the potential for further rockfalls across the slope. This represents an 
important step in developing and informing rock slope assessments and modelling.
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Oral Presentation #4 10:00 – 10:15

Taste mechanisms of lactic acid attraction in Drosophila

Molly Stanley PhD
Zoology

The gustatory system allows an organism to detect potentially nutritious or harmful compounds through 
specialized sensory neurons, and coordinates feeding behaviour to accept or reject foods accordingly. Taste 
neural circuits are modulated by internal state, such as starvation, to maintain homeostasis. In mammals as 
well as the fruit fly Drosophila melanogaster, activation of ‘sweet’ taste neurons encourages consumption, 
whereas ‘bitter’ taste neurons leads to avoidance. While the mechanisms of sweet and bitter taste detection 
are fairly straightforward, sour taste has proven to be more complex and likely acid-specific.

Lactic acid is an end product of glycolysis. It is found abundantly in fermented foods and plays a beneficial role 
in many biological functions. To date, no studies have examined the mechanisms of lactic acid detection by 
the gustatory system, but the commercial food industry reports it has a relatively mild acidic taste. Here, we 
investigate the role of lactic acid as an energy source and determine how it affects taste and feeding behaviour.

First, we found that lactic acid provides significant energy to flies under nutrient deprivation. Consistent 
with this acid benefiting the organism, flies show appetitive responses to lactic acid that are enhanced by 
starvation. Lactic acid stimulates both ‘sweet’ and ‘bitter’ taste neurons, but ‘sweet’ activation is stronger 
at physiological concentrations leading to strong attraction and consumption of lactic acid. Finally, we 
are exploring the possibility that flies are able to sense the energy of lactic acid, independent of taste, to 
preferentially consume this compound when energy is scarce.
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Oral Presentation #5 10:45 – 11:00

A New Life for Failed Clinical Trials: ‘Real-World Data’ for Evaluating Drug Safety 
and Effectiveness in Spinal Cord Injury

Catherine Jutzeler PhD
Kinesiology

Spinal cord injury (SCI) is immediately coupled with various secondary health conditions (infections, spasticity, 
pain) necessitating the administration of a plethora of medications. Surprisingly, little is known about the 
impact of these medications on functional recovery. Failed or otherwise terminated clinical trials offer a 
unique opportunity to gather evidence on drug safety and effectiveness, as medications to treat secondary 
complications of SCI are administered under ‘real world’ conditions (i.e., patients are not randomized to 
these medications). Data on concomitant medications are routinely collected for the purpose of detecting 
pharmacological interactions with the trialed drug. In the case of SCI, concomitant medication use is recorded 
in a controlled hospital setting, thus making it very reliable (in contrast to trials where a patient is not in the 
hospital). Leveraging data from the largest failed clinical trial in the field of SCI, we identified 640 unique 
medications that were administered to the 797 enrolled patients within the first month after injury. On 
average patients received 30 unique medications. The medication exposure patterns ranged from single, to 
intermittent, to continuous exposure. For the first time, we were able to establish a safety profile, specifically 
for patients with SCI, of two medications administered to treat pain (i.e., Pregabalin) and muscle spasms (i.e., 
Baclofen). Given safety information with respect to functional recovery in SCI is currently not available, this 
represents a major clinical advancement. Our study also highlights the usefulness of concomitant medication 
files from completed clinical trials, even if they failed or were terminated early.
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Oral Presentation #6 11:00 – 11:15

Non-invasive quality assessment of transfusion blood using deep Raman 
spectroscopy

Martha Vardaki PhD
Michael Smith Laboratories

The standard practice in blood banks worldwide involves storage of red blood cells (RBCs) in plastic bags 
until they are needed for transfusion. During storage, the cells gradually degrade in functionality, a condition 
described as RBC storage lesion. Standard analytical techniques cannot assess the blood quality without 
breaching the sterility of the transfusion bag. Raman spectroscopy is a non-invasive and non-destructive 
technique which provides chemical and structural information on the sample by analysing the inelastically 
scattered light after the interaction with a monochromatic laser. In this study, we employed a commercially 
available spatially offset Raman spectroscopy (SORS) system using a custom designed protocol to non-
invasively explore the biochemical changes in RBC concentrate of healthy donors over a storage period of 
approximately 42 days in transfusion bags, under standard storage conditions. The results reveal an increase 
in the oxygenation state of haemoglobin over the storage period for all donors, but different profiles for 
each donor. This study demonstrates the feasibility of acquiring consistent biochemical information relevant 
to the quality of stored blood, in situ through sealed blood transfusion bags using a commercially available 
instrument. The long-term goal is to help improve the safety of blood products for transfusion, especially for 
high-risk patients, and to provide a tool for blood banks to more efficiently manage their inventories of blood 
product.
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Oral Presentation #7 11:15 – 11:30

Ultrafast response time as a clue to study heat transfer in nanopatterned 
materials

Shreyas Patankar PhD
Stewart Blusson Quantum Matter Institute

Thermodynamics and heat conduction show anomalous features when studied in materials at the nanometer 
length scale. For instance, researchers at UBC have recently shown that it is possible to heat a small region 
of a material to very high temperatures, over 2000 C, while the remainder of the material stays at room 
temperature, in a phenomenon dubbed the Heat Trap effect. This effect is being studied for it’s use in a 
number of exciting applications, including in thermionic energy conversion, and as the basis for developing an 
extremely low-cost electron microscope. However, realizing these applications depends on understanding the 
fundamental physics responsible for the Heat Trap. Fortunately, various physical energy transfer channels carry 
a key identifying signature, namely, their relevant time scale. In this presentation, I describe recent results from 
observing the Heat Trap effect on stimulation with ultrafast pulsed lasers, where the laser pulses are separated 
by a time period τ which was varied from as small as 1 pico-second to as long as 1 micro-second. The results 
indicate that the energy transfers related to the Heat Trap are very rapid, corresponding to time scales that 
are characteristic of electron-electron or electron-lattice scattering. If confirmed, the results of this study will 
provide insights into designing bespoke materials where the Heat Trap can be tuned as per the requirements 
of specific device applications, hence enabling engineering of nanoscale thermodynamics.
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Oral Presentation #8 11:30 – 11:45

Lizard dentistry: The dynamics of continuous tooth replacement in reptiles

Kirstin Brink PhD
Dentistry

The ability for animals to continuously replace their teeth, or polyphyodonty, is present in many vertebrates, 
including fish, reptiles, and mammalian ancestors. Tooth cycling in polyphyodont vertebrates occurs in a 
regular pattern, passing through alternating tooth positions in waves around the mouth. Although several 
hypotheses have been proposed for the establishment and maintenance of this phenomenon, it is not yet 
known if tooth replacement patterning is controlled through global molecular signals in the jaw environment, 
signalling between adjacent teeth, or local signals within each tooth family. To test this, a historical, 
unpublished dataset of tooth removal experiments performed in iguanas and tracked for up to six months 
using monthly and bimonthly x-rays was examined. Some of the surgeries were recently repeated in leopard 
geckos at UBC, and tooth replacement patterns were tracked using wax impressions for up to one year. 

Results show disruptions in replacement timing and patterning after surgery, but near-complete recovery after 
six months when developing teeth are removed but soft tissues are left intact. Damage to soft tissues stops 
tooth cycling in the surgery area. However, tooth replacement continues anterior and posterior to the surgical 
site, indicating a local rather than global mechanism governing tooth replacement. This has implications for the 
evolution of dentitions, as discrete regions of the mouth can react differently to selection pressures, generating 
diversity in tooth size, shape, and function over evolutionary timescales.
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Oral Presentation #9 14:00 – 14:15

Repetitive concussion induces long-term pathological and PTSD-like changes in 
an Alzheimer mouse model

Tom Cheng PhD 
Pathology & Laboratory Medicine

The annual incidence of traumatic brain injury (TBI) is over 2.5 million in the US, with over 3-5 million people 
living with residual problems. Moderate and severe TBI survivors have higher rates of long-term disability and 
increased risk of neurodegeneration, including Alzheimer’s disease. On the other hand, patients of concussion 
or mild TBI (mTBI, the most common form of TBI) may also retain somatic or cognitive symptoms in long-
term “post-concussive syndrome”. In addition, TBI in the military setting may display deficits in fear memory 
extinction, which is implicated in “post-traumatic stress disorder” (PTSD).

In this study, we wanted to evaluate the long-term consequences of repetitive concussion, using a mouse 
model of Alzheimer’s disease or with wildtype background. The mice received TBI at 6-mo, and behavioral 
assessment was followed for 8-mo post injury. Histological and biochemical analyses were performed at 
end-point. We found that mice with TBI had prolonged white matter inflammation and injury, and showed 
increased risk-taking behavior. More importantly, the Alzheimer mice that had TBI showed PTSD-like fear 
memory deficits as well as spatial memory deficits. These findings suggest that two concussions are sufficient 
to induce long-term neuropathological changes. In addition, TBI may exacerbate chronic cognitive deficits to a 
greater extent in mice capable of amyloid deposition.
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Oral Presentation #10 14:15 – 14:30

My goal versus our goal – Associations between self-focused and joint goals, goal 
progression and dyadic coping in older couples

Nadine Ungar PhD
Psychology

As older adults often live in close long-lasting relationships, there might be interrelations between their own 
goals and their partner’s goals. This study compared joint goals individuals have together with their spouse to 
self-focused goals regarding goal progression and dyadic coping strategies.

The longitudinal Linked Lives Study examined goals of 119 older adult couples (Mage=71 years; Mrelationship 

duration=41 years) using qualitative and quantitative elements. At baseline, participants wrote down their three 
most important goals in an open format and were asked if they want to achieve this goal together with their 
partner. Additionally, two independent raters classified the goal as “joint” if both partners mentioned the same 
goal (otherwise as “self-focused”). At a 1-week follow-up, participants had to rate their goal progress for each 
goal and the amount of dyadic coping.

Sixty-four percent reported at least one joint goal together with their partner. Domain specific differences 
were found, yielding the highest proportion of joint goals in health-related settings. There was a significant 
discrepancy between rating results and participant’s perception if a goal was joint. Initial multilevel analysis 
show that a higher number of joint goals is related to more goal progress and dyadic coping, but only for 
participants with an accurate perception.

In sum, joint goals seem to be effective regarding goal progress, but the perception if a goal is joint or not is 
often not accurate. This study points to the importance of taking into account close others such as spouses 
when trying to understand goal progress.
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Oral Presentation #11 14:30 – 14:45

Phylogenetic Patterning of Microbial Eukaryotes in the Primate Gut

Allison Mann PhD
Botany

Documenting the natural diversity of microbial eukaryotes (e.g., protists) in the non-human primate (NHP) gut 
is important for understanding the evolution of these organisms in the larger context of the gut microbiome, 
their potential role in maintaining health or promoting disease states, and the consequences of anthropogenic 
changes and increasing human encroachment into NHP habitats. While many early studies of the NHP gut 
microbiome focused on captive individuals, it is now well-know that captivity has a profound impact on host-
associated microbial communities. To better understand the diversity and phylogenetic relationship between 
microbial eukaryotes in wild NHP groups, fecal samples from 61 individuals representing 15 species and nine 
countries were assessed for microeukaryotic diversity using an 18S rRNA gene amplicon approach. Results 
from this study suggest that while some microeukaryotic taxa are shared between primates irrespective of 
phylogeny, diet, or environment, old world NHP groups have substantially higher microeukaryotic diversity 
than lemurs or new world primates and exhibit higher microeukaryotic cohesion between species. However, 
it is possible to differentiate between lineages of specific common microeukaryotes among closely related 
NHP species, suggesting that some microeukaryotes pattern host-phylogeny at finer levels of resolution. While 
some pathogenic organisms such as Entamoeba histolytica were detected at low frequencies, the majority of 
microeukaryotes described in this study are non-pathogenic, supporting the notion that these organisms are 
normal inhabitants of the mammalian gut.
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Oral Presentation #12 14:45 – 15:00

Forest configuration, not just cover, influences whether people consume fruits

Laura Vang Rasmussen PhD
Forestry

Inadequate dietary quality, including low fruit and vegetable consumption, is one of the main risk factors 
for morbidity and mortality globally. Dietary diversification is seen as central to improving dietary quality 
and nutrition, yet most large-scale funding efforts to achieve food security have prioritized agriculture and 
increasing crop yields. Because of this focus on yields and calories, dietary quality has been under emphasized. 
Forests might be important for dietary quality as they provide access to nutritionally important foods. We 
conducted a multi-country assessment to understand how forests are associated with indicators of dietary 
diversity across sub-Saharan Africa, including a dietary diversity score and the consumption of fruits. We 
spatially coupled household data on food consumption with forest cover and forest configuration metrics in 
the landscape surrounding households. We found that one additional forest patch per km2 translated into an 
increase in household dietary diversity of between 0.7-1.2% in three out of five countries and increased the 
odds of consuming fruits by a factor 1.03-1.33 in four of the five countries. These results should be of interest 
to stakeholders, such as land use planners and governments, pursuing food security for rural populations.
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Poster Presentations

Poster Presenting Author
1 The ProACTIVE Approach to Physical Activity for People with Spinal Cord Injury

Jasmin Ma PhD, Arthritis Research Canada
2 A Non-invasive Neuroprosthesis for Cardiovascular Recovery after Spinal Cord Injury

Rahul Sachdeva PhD, International Collaboration On Repair Discoveries (ICORD)
3 Biomaterial scaffolds based strategies for spinal cord repair

Kiran Pawar PhD, International Collaboration On Repair Discoveries (ICORD)
4 A highly stable Leu-enkephalin derivative with improved antinociceptive activity

K K Viswanadham PhD, Pharmaceutical Sciences
5 Assessment of the completeness of reporting of methods in overviews of systematic reviews

Carole Lunny PhD, Anesthesiology, Pharmacology and Therapeutics
6 The future economic and health burden of uncontrolled asthma in the United States

Mohsen Yaghoubi PhD, Pharmaceutical Sciences
7 How can we reduce the influence lignin has on the recalcitrance of biomass after steam 

pretreatment of various lignocellulosic substrates?
Masatsugu Takada PhD, Wood Science

8 EDUCE: Experiential Data science for Undergraduate Cross-disciplinary Education
Kimberly Dill-McFarland PhD, Microbiology & Immunology

9 Low expression of lysosomal acid lipase in smooth muscle cells relative to macrophages provides 
new insights into foam cell lipid accumulation
Joshua Dubland PhD, Heart & Lung Centre for Innovation

10 Impact of altering spinal cord excitability on exercise capacity during peak arm-crank ergometry
Tom Nightingale PhD, Physical Medicine & Rehabilitation

11 Myelin Water Imaging and R2* Mapping in Neonates
Alexander Weber PhD, Pediatrics

12 A critical examination of the regularization methods used in aerosol particle size inversion
Timothy Sipkens PhD, Mechanical Engineering

13 How does climate change impact plant life-history evolution in theory?
Yang Liu PhD, Forest & Conservation Sciences

14 Designing for people: An innovative cross-disciplinary graduate training program focusing on 
people-centred interactive computational technologies
Leila Aflatoony PhD, Computer Science

15 Probing artificial electron transfer pathways in the bacterial reaction centre using a modulated 
light signal and phase-sensitive detection
Daniel Jun PhD, Microbiology & Immunology

Continued on the next page.
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Poster Presentations

Poster Presenting Author
16 Understanding How People Use Feature-rich Software Applications in a Multi-device Environment

Jessalyn Alvina PhD, Computer Science
17 Palmitoylation and phosphorylation of huntingtin (HTT) regulate each other and promote HTT 

degradation
Fanny Lemarie PhD, Centre for Molecular Medicine and Therapeutics

18 Modelling cone-rod dystrophy in genetically-modified African clawed frog
Brittany Carr PhD, Ophthalmology & Visual Sciences

19 The role of Granzyme B in Breakdown of Periodontal Tissues
Mohamed Ben-Eltriki PhD, Oral Biological & Medical Sciences

20 Engaging with Social Concerns of Emerging Technologies Through the Crafting of Design Research 
Artifacts
Sabrina Hauser PhD, Computer Science

21 Use of a 4D deep autoencoder to denoise dynamic PET data
Ivan Klyuzhin PhD, Neurology
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Poster 1

The ProACTIVE Approach to Physical Activity for People with Spinal Cord Injury

Jasmin Ma PhD
Arthritis Research Canada

Introduction: Developers of behavioural physical activity (PA) interventions have often neglected to consult 
end-users (e.g. individuals with SCI, physiotherapists) in intervention design. Furthermore, it has yet to be 
shown in a randomized controlled trial (RCT) that behavioural PA interventions can improve aerobic fitness in 
individuals with SCI. This study examined the effects of a PA intervention developed in collaboration with over 
300 individuals with SCI and physiotherapists and its effects on PA behaviour, aerobic fitness, and psychosocial 
predictors of PA in individuals with SCI. 

Methods: Twenty-eight individuals with chronic SCI (C4-L3, age=45.0±11.5yrs, YPI=16.4±12.4) were stratified 
by baseline PA level and randomized to an intervention or control group. The intervention group received an 
introductory personal training session followed by 8, weekly 15-minute PA behavioural coaching sessions. The 
control group was wait-listed. PA, aerobic fitness, and psychosocial predictors of exercise were assessed before 
and after the intervention using self-report and accelerometers, survey methods, and an incremental exercise 
test, respectively. 

Results: Comparing intervention to control at end-intervention, the intervention group showed 17% higher 
accelerometer-measured PA (7.0x105±2.7x105 versus 6.0x105±3.9x105 vector magnitude counts; p=0.014), 
500% higher self-reported moderate-vigorous PA (280.3±309.3 versus 48.2±69.5 min/day; p=0.026), and 19% 
higher VO2Peak (1.3±0.4 versus 1.0±0.4 L/min; p<0.001). Psychosocial predictors of physical activity were also 
significantly more positive in the intervention group compared to control. 

Conclusions: This is the first RCT to demonstrate that a behavioural PA intervention co-created by end-users 
can sufficiently improve PA to increase aerobic fitness in individuals with SCI.
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A Non-invasive Neuroprosthesis for Cardiovascular Recovery after Spinal Cord 
Injury

Rahul Sachdeva PhD
International Collaboration On Repair Discoveries (ICORD)

The public often perceives motor paralysis as the major consequence of spinal cord injury (SCI). However, 
among SCI survivors, devastating cardiovascular impairments [e.g. blood pressure (BP) dysregulation] are 
among the leading causes of disability and death. Without surprise, the individuals with SCI rank autonomic 
recovery at a much higher priority than being able to walk again. While the majority of SCI research is focused 
on more overt consequences of SCI (e.g. motor recovery), the invisible cardiovascular impairments are unfor-
tunately understudied.

The individuals with upper-thoracic or cervical SCI suffer from highly unstable BP. While transitioning from 
supine to upright position, systolic BP can drop even below 50mmHg (a condition called orthostatic hypoten-
sion), which can lead to ischemic stroke. Astonishingly, in the same individual within same day, systolic BP 
can abruptly rise up to 300mmHg in response to daily stimuli (e.g. full bladder or bowel routine) This condi-
tion called autonomic dysreflexia, can lead to cerebral hemorrhage, seizures and even death. Because these 
BP fluctuations are very rapid, current pharmacological options to manage BP are undesirable as they are 
slow-acting and exert prolonged effects. 

We developed a fast-acting and non-invasive therapy to modulate BP in a rat SCI model. Using electrical stimu-
lation, delivered transcutaneously via conventional electrodes, we were able to not just treat, but also prevent 
autonomic dysreflexia in rats with upper-thoracic SCI. Our results suggest that transcutaneous spinal cord stim-
ulation is arguably a reliable, non-invasive, immediately-acting and clinically-adaptable therapy for potentially 
fatal cardiovascular consequences of SCI.
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Biomaterial scaffolds based strategies for spinal cord repair

Kiran Pawar PhD
International Collaboration On Repair Discoveries (ICORD)

After spinal cord injury (SCI) spontaneous regeneration and functional recovery are limited. Substantial 
recovery of function following SCI depends on longitudinally directed axon regeneration across the injury site, 
which requires a mechanical guidance providing scaffold. Biomaterial-based biodegradable implants using 
a natural and synthetic material such as alginate and poly(Lactide-co-glycolide) (PLG) were used to create 
bridges as a carrier scaffold to support the regeneration of axons after SCI. These biomaterials can be formed 
into hydrogels and porous scaffolds using various techniques. Alginate-based anisotropic capillary hydrogels 
with defined capillary diameter formed via self-organizing process driven by unidirectional diffusion of divalent 
cations into sodium alginate solution. The different capillary diameter of hydrogel was produced using different 
divalent cations. Axon outgrowth and cell migration were investigated in terms of axon length/density and cell 
density within the capillary structure. The longitudinal orientation of axons decreased in wider capillaries. PLG 
based porous microchannel bridges were cast using gas foaming and salt leaching techniques. Aligned capillary 
and microchannel structures analyzed for axon outgrowth and cell migration in CNS In Vitro and In Vivo rodent 
spinal cord injury model. In order to detect regeneration of descending neuronal tract into the bridge and 
beyond into caudal parenchyma was developed using crym-GFP transgenic mouse spinal cord injury model. 
Robust co-localization of descending GFP tract with different neuronal markers was observed at both rostral 
and caudal bridge/tissue interface. No evidence of similar regeneration was observed in control animals with 
gelfoam treatment. Finally, regeneration through implanted bridges was associated with a functional recovery.
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A highly stable Leu-enkephalin derivative with improved antinociceptive activity

K K Viswanadham PhD
Pharmaceutical Sciences

A set of Leu-Enk derivatives containing C-Terminal and N-terminal modifications were synthesized. One of the 
compounds, i.e. KK-103-OH, showed superior antinociceptive activity to the parent peptide Leu-Enk and an 
opioid drug Buprenorphine. The increased activity of this compound is most likely attributed to two effects: 
Improved brain penetration likely due to increased lipophilicity (i), and enhanced stability against proteolytic 
degradation. Despite these modifications it was shown that the binding to the target molecule, i.e. the DOR, 
was comparable as Leu-Enk. This new molecular entity represents a promising candidate for pain control.
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Assessment of the completeness of reporting of methods in overviews of 
systematic reviews

Carole Lunny PhD
Anesthesiology, Pharmacology and Therapeutics

Background: Overviews should be fully reported to allow readers to assess the adequacy of the methods, 
and whether there are any threats to the validity of the findings. Previous studies have reported a need for 
increased rigour and more complete reporting of methods in overviews. 

Objective: To assess the completeness of reporting of methods in overviews.

Study Design and Setting: A published framework of methods for conducting an overview was used as 
the basis for assessing the adequacy of the reporting of the methods. A validated search of MEDLINE was 
conducted and 50 randomly sorted overviews were independent screened by two authors. Eligible overviews 
aimed to primarily synthesise results of systematic reviews (SRs) (but may also have included primary studies). 
Descriptive summary statistics were presented using frequencies and percentages for categorical data and 
medians and interquartile ranges (IQR) for continuous data.  

Results: We screened 848 randomly selected abstracts to obtain the required 50 overviews. A median of 13 
(IQR 7-32) systematic reviews (SRs) were included in the overviews. Characteristics of the overviews included: 
18% reported working from a protocol; 36% reported using reporting standards (e.g. PRISMA, QUORUM); 
and 34% reported using methodological guidance (e.g. Cochrane Handbook). Methods common to both 
overviews and SRs of primary studies were more frequently reported than methods to address unique aspects 
of overviews (e.g. 44% reported methods for specifying eligibility criteria, and 54% reported methods for 
data extraction from reviews). The exceptions were reporting of summary (non-statistical; 20%) and statistical 
synthesis (22%) methods. Methods pertaining to more unique aspects of overviews were underreported 
across the majority of items. For example, methods for dealing with overlap in the primary studies included 
in SRs (20%), methods to handle discrepant data across reviews during data extraction (6%), and methods to 
deal with discordance in results of reviews or interpretation of results of reviews (16%) were underreported in 
overviews.

Conclusions: Results from this study indicate that the most completely reported methods were those common 
to overviews and SRs of primary studies, and the more unique methods were underreported. Our findings 
provide a benchmark of the completeness of reporting of overview methods and indicate that improvement is 
needed. 
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The future economic and health burden of uncontrolled asthma in the United 
States

Mohsen Yaghoubi PhD
Pharmaceutical Sciences

Objective: We predicted the future health and economic burden of uncontrolled asthma among American 
adults for the next 20 years. 

Methods: We built a probabilistic model that linked state-specific estimates of population growth and aging, 
asthma prevalence rates, distribution of asthma control levels, and costs and quality-adjusted life years (QALYs) 
associated with suboptimal asthma control. We projected, nationally and at the state-level, the total direct and 
indirect costs (in 2018 US$) and QALYs lost due to uncontrolled asthma from 2019 to 2038 in the United States’ 
adolescent and adult population (≥ 14 years old).

Results: Over the next 20 years, the total undiscounted excess direct costs associated with suboptimal asthma 
control will be $300.6 billion (95% confidence interval [CI] $299.5– $301.7). When indirect costs are added, 
total excess economic burden will be $963.5 billion (95%CI $960.5 – $966.5). American adults will lose 1.76 
million (95%CI 1.75 – 1.77) QALYs over this period due to sub-optimal control of asthma. In state-level analysis, 
the total per capita costs due to suboptimal asthma control over the next 20 years ranged from $44,184 
(Arkansas) to $122,652 (Connecticut).

Conclusion: If no major changes take place in contemporary asthma management, the burden of asthma 
due to suboptimal symptom control will continue to grow for the next twenty years. Investments towards 
better management of asthma with existing health technologies can be associated with substantial return on 
investment.
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How can we reduce the influence lignin has on the recalcitrance of biomass after 
steam pretreatment of various lignocellulosic substrates?

Masatsugu Takada PhD
Wood Science

As famously pronounced by former US President Bush, the “world is addicted to oil”, not only influencing the 
global economy but also contributing to climate change and the environmental chaos that results. British 
Columbia has the highest percentage of third-party certified, sustainably managed forests in the world. When 
harvested, much of this carbon can be “stored” in wooden buildings for hundreds of years. In parallel, forest 
and mill residues can be used as sustainable feedstocks that can displace non-sustainable fossil fuels. The 
bioconversion of woody residues to fuels and chemicals is a viable way to “green up” the oil and chemical 
sectors. Since the cell wall of lignocellulosic biomass is complex and rigid, some form of pretreatment is 
necessary, prior to enzyme-mediated deconstruction, to achieve effective bioconversion. However, among the 
cell wall components, lignin has proven to be problematic, with the processes used to remove lignin typically 
too expensive. In this work, we looked at the possibility of modifying or relocating lignin to try to enhance 
enzyme mediated hydrolysis of the cellulosic component. Using severe steam pretreatment conditions, above 
lignin’s glass transition temperature, the lignin in the plant cell wall was partially fluidized and relocated onto 
the cell surface. However, as will be described, softwood lignin proved more difficult to fluidize and relocate 
than corn stover lignin. It was apparent that the observed differences in accessibility of the softwood and corn 
stover lignin to steam greatly impacts lignin fluidization and relocation, consequently influencing the ease of 
hydrolysis of the cellulosic component.
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EDUCE: Experiential Data science for Undergraduate Cross-disciplinary Education

Kimberly Dill-McFarland PhD
Microbiology & Immunology

The world is increasingly inundated with data. This is especially acute in the life sciences where next-
generation sequencing has created a tidal wave of multi-omic information (DNA, RNA, protein, metabolites). As 
a result, the major challenge in microbiology has shifted from data generation to processing and interpretation. 
This necessitates training in data science, an interdisciplinary field linking big data with statistics, mathematics, 
and computer science. Toward this goal, the Experiential Data science for Undergraduate Cross-disciplinary 
Education (EDUCE) initiative at the U. of British Columbia is creating a broadly deliverable and flexible 
program for undergraduate data science education in microbiology. EDUCE consists of discrete, progressive, 
and customizable modules that incorporate experiential, hands-on learning in data science into existing 
undergraduate courses alongside diverse co-curricular activities.

To-date (Dec 2018), EDUCE has impacted over 600 undergraduate students across 7 MICB courses and 23 co-
curricular workshops. Analysis of 2017-18 Term 1 surveys revealed consistent interest in data science related 
fields (P > 0.05, N = 89 matched pre/post) and increased self-reported experience in “bioinformatics” and 
“computer science” (FDR P < 0.01). Further assessment of subsequent terms as well as free response survey 
data will yield further insights into EDUCE’s impacts on microbiology student learning and confidence in data 
science extensible to other fields of inquiry.



31

Poster 9

Low expression of lysosomal acid lipase in smooth muscle cells relative to 
macrophages provides new insights into foam cell lipid accumulation

Joshua Dubland PhD
Heart & Lung Centre for Innovation

Background: Smooth muscle cells (SMCs) are the predominant cell type within the intima of human 
atherosclerosis-prone arteries and promote initial retention of atherogenic lipoproteins in the deep intima. 
We previously found that ≥50% of foam cells in intermediate coronary atheromas are of SMC origin and that 
intimal SMCs have reduced expression of the ATP-binding cassette transporter A1 (ABCA1). Previously we also 
found that ABCA1 expression is acutely dependent on the flux of cholesterol out of lysosomes and subsequent 
generation of oxysterols for promotion of gene transcription by the nuclear liver X receptor (LXR). 

Hypothesis: In the present studies we tested the hypothesis that SMCs have lysosomal dysfunction that 
contributes to foam cell formation. 

Methods and Results: Human monocyte-derived macrophages (HMMs) and arterial SMCs were treated 
with aggregated LDL (agLDL) to increase intracellular cholesterol. Unlike HMMs, AgLDL treatment failed to 
upregulate ABCA1 expression in SMCs and did not significantly increase 27-hydroxycholesterol levels. Also in 
contrast to HMMs, SMCs did not downregulate new cholesterol synthesis and displayed minimal increases 
in cholesteryl ester formation with agLDL loading. This data suggested retention of lipids within lysosomal 
compartments. Indeed, confocal microscopy revealed retention of lipids identified by the neutral lipid dye 
BODIPY within lysosomal compartments stained with LAMP1 in SMCs, while HMMs showed mostly cytosolic 
lipid droplets [Pearson correlation of colocalization of +0.3197±0.0123 in SMCs and -0.0897±0.0143 in HMMs 
(p<0.0001, avg±SEM, n>100 cells)]. LIPA mRNA levels and LAL protein were markedly reduced in SMCs relative 
to HMMs, with LAL activity being 23.4-times higher in HMMs compared to SMCs (p<0.0001, n=4). Similarly, we 
found reduced LAL levels in mouse SMCs relative to macrophages. Incubation of SMCs with medium containing 
LAL reduced lysosomal lipid accumulation, resulting in decreases in new cholesterol synthesis and increased 
cholesterol efflux. 

Conclusions: We find that arterial SMCs have a relative deficiency in LAL expression resulting in defects in 
downstream sterol regulatory events compared to macrophages. Our results provide a novel reason for SMC 
foam cell formation and a potential therapeutic target.
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Impact of altering spinal cord excitability on exercise capacity during peak 
arm-crank ergometry

Tom Nightingale PhD
Physical Medicine & Rehabilitation

Objectives: to assess whether direct epidural spinal cord stimulation (ESCS) leads to improved upper-body 
exercise capacity via optimized control over cardiovascular functions.

Design: randomized cross-over, single-blind trial.

Setting: clinical research facility. 

Participant: a 33 year old male with a chronic (5 years) motor-complete spinal cord injury (SCI) (ASIA 
impairment scale B) at the C5 level, who 18 months prior to testing was fitted with an epidural spinal cord 
stimulation unit and 16-electrode array (Restore-ADVANCED and Specify 5-6-5; Medtronic) between T11-L1. 
Ethical approval was obtained from the University of British Columbia Clinical Research Ethics Board. The 
participant provided written informed consent.

Interventions: the participant performed a progressive intensity arm-crank ergometery test to volitional 
exhaustion across eight laboratory visits (each separated by ~12 days), with no ESCS (n = 2), low-intensity ESCS 
(n = 2) and high-intensity ESCS (n = 2).  

Main Outcome Measure: peak oxygen uptake (VO2peak) (measured via an online breath-by-breath system). 

Results: absolute and relative VO2peak values were similar during control (no ESCS) trials 0.78-0.79 L.min-1 and 
9.18-9.52 ml.kg.-1min-1, with negligible inter-trial coefficients of variation; 0.7% and 2.5%, respectively. Relative 
to both control trials, ESCS improved VO2peak by 16–27% depending on stimulation parameters and electrode 
configuration. 

Conclusions: our preliminary data demonstrate, for the first time, that lumbosacral ESCS is capable of 
activating spinal cord circuity which potentially enhances autonomic regulation of the cardiovascular system. 
Thus, this neuroprosthetic device has the potential to ‘boost’ functional capacity during upper-body exercise in 
individuals with SCI, irrespective of stimulation amplitude.   
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Myelin Water Imaging and R2* Mapping in Neonates

Alexander Weber PhD
Pediatrics

Introduction: In brain tissue, R2* mapping provides a semi-quantitative method of detecting myelin, iron, and 
white matter fibre-orientation. Unfortunately, most of what is known has been limited to adult populations. 
Neonates, who are born with very little myelin and iron, and an underdeveloped connectome, provide 
researchers with an opportunity to investigate whether an analysis of white matter R2* variation could be used 
for applications in developmental biomarkers.

Hypotheses: Three models will be investigated: a myelin model (based on myelin water fraction), a fibre 
orientation model (based on DTI), and a ‘combined’ model dependant on both. Although myelin content is 
very low at birth, the basic white matter fibre architecture is in place. Therefore, we hypothesize that neonates 
will display a similar R2* angle dependency as adults, but to a lesser degree.

Study Population: Five healthy adult volunteers (mean age= 31.2±8.3yrs; three males), and eight term 
neonates (mean age= 38.6±1.2wks; five males) were recruited and underwent a multi-echo gradient echo 
scan, a 32 direction DTI scan, and a MWI scan with at least 32 echoes between 10 and 320ms.

Results: For both neonates and adults, bin averaged R2* variation was found to be best explained by fibre 
orientation. For adults, this represented a change in range in R2* values around 20 to 23.5 Hz from low angles 
to perpendicular, respectively. In neonates, however, the shape of the fibre orientation dependency was in the 
shape of a cosine wave, but with a much smaller range in R2* values, from 8.3 to 8.7 Hz.

Conclusion: In neonates, as opposed to adults, a different model of R2* variation in white matter is needed, 
and/or a further investigation into sources of underlying R2* for this population. The almost complete 
absence of orientation dependency in R2* provides further evidence for the role of myelin in the orientation 
dependency of R2* relaxation.
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A critical examination of the regularization methods used in aerosol particle size 
inversion

Timothy Sipkens PhD
Mechanical Engineering

Proper characterization of aerosols is critical to several fields, including environmental compliance and 
nanotechnology. In these applications, the size and shape of the particles play a critical role in determining 
their function (for example, in determining the degree of anthroprogenic radiative forcing, which is responsible 
for climate change, caused by soot). Several devices have been developed to measure the size distributions 
of these particles, including impactors, electromobility sizers, and mass spectrometers.  In many cases, these 
devices do not measure the size distribution directly, but first require some kind of deconvolution. This 
makes the problem ill-posed and additional information is required to retrieve the size distribution. This work 
examines the methods of adding prior information or regularizing the problem. This is done specifically for 
simultaneously determining the mass and mobility of particles in an aerosol measured using a differential 
mobility analyzer and centrifugal particle mass analyzer. The results give practitioners the opportunity to 
improve their diagnostics, thereby providing valuable insights into aerosol formation and reliable approaches 
to environmental compliance.
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How does climate change impact plant life-history evolution in theory?

Yang Liu PhD
Forest & Conservation Sciences

Cottonwoods (Populus spp.) are a genus of deciduous flowering plants in which black cottonwood (Populus 
trichocarpa) represents an important model species of the long-lived perennials. Here we combine 1.6 
million genomic signatures (681 genome-wide associated markers), tissue-based expression of 41 thousand 
genes and 59 phenotypes of ecological relevance from 409 P. trichocarpa individuals across its geographic 
range. We use these data to document the impact of geographic landscape and climate fluctuations on the 
evolutionary processes that drive population divergence of P. trichocarpa. We find that the North and South 
populations are isolated by geographic barriers with weak gene flow from North into South. The South and 
Oregon (southernmost), though geographically close with significant bidirectional gene flow, have undergone 
reproductive isolation due to contrastingly disparate phenology traits. Based on genomic analyses in 
conjunction with demographic inferences and significance tests of niche divergence, our results suggest that 
both North and South were ancestral populations and subject to balancing selection with ancient bottlenecks 
and recent population expansion. There are distinct expression discrepancies between North and South plus 
Oregon in xylem tissues, which is congruent with those genes identified through significant association mainly 
with biomass and phenology traits. Our ecological niche models illustrate that the impact of climate change is 
minor to the niche suitability of the entire species but will considerably cause genetic shifts especially in the 
South and attenuate along a northward gradient. Overall, a key insight of this work highlights phylogeographic 
history consistently driving genetic selection, expression evolution, and phenotypic differentiation.
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Designing for people: An innovative cross-disciplinary graduate training program 
focusing on people-centred interactive computational technologies

Leila Aflatoony PhD
Computer Science

Our society’s dependency on computationally intensive systems, in our lives and work, has become absolute. 
These systems have potential for enormous net benefit for humanity: we gain power and connectedness from 
access to smart buildings, medical and assistive robots, connected vehicles, health informatics and behavioral 
support, and education tools. However, they also involve complexity, nuances, and intractable constraints, 
that can lead to deep inequity, alienation, and harm. Their developers are rarely prepared for the messy 
human-facing side of system design. Furthermore, academic research that supports society’s most vulnerable 
often becomes isolated within the academic community, lacking viable commercial pathways.  Designing for 
People (DFP) is a center of excellence for human-centered design at the University of British Columbia (UBC) 
that accelerates creativity at the nexus of social and technical problem-solving, by promoting interdisciplinary 
teamwork and methods, finding new paths to societal impact through industry and community, and creating 
resources sharable by DFP researchers.

DFP is continually sought by groups and individuals within UBC for collaborative partnership. Our 
CREATE training program (in its 2nd year) is integral to our mission. Our core team of 21 faculty is highly 
multidisciplinary, from 4 faculties (Science, Arts, Applied Science, Medicine) and 9 departments or schools, 
composition with a rich vein of skills and methods to draw upon. Our goal is to train future generations of 
researchers who are able to collaborate on designing highly people-centered interactive computational 
technologies. This poster reports on an ongoing design, implementation, and evaluation of the DFP program 
launched in Fall 2017.
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Probing artificial electron transfer pathways in the bacterial reaction centre using 
a modulated light signal and phase-sensitive detection

Daniel Jun PhD, Microbiology & Immunology

The perfect intrinsic quantum efficiency in converting light energy into a charge-separated state is a major 
advantage in using biological photosynthetic reaction centre (RC) proteins in biohybrid solar cell applications. 
The RC from Rhodobacter sphaeroides was engineered, through a combination of creating artificial electron 
transfer pathways and Cys linkages on the protein surface to orient binding on an unmodified gold electrode, 
for use as the photoactive component. Typically, photocurrents are measured at open circuit potential (OCP) 
where the electrochemical currents are close to zero. Photocurrents can be measured at voltages other 
than the OCP, enabling study of the energetics of the electron transfer process; however, at large potentials 
away from the OCP, the photoactive component of the cell may be impossible to measure against a large 
DC background current. A new method was developed using a sinusoidal-modulated intensity of the LED 
excitation light to measure photocurrents generated by the RC. The highly-sensitive technique was able to 
measure photocurrents that were three orders of magnitude smaller than the background electrochemical 
current at applied voltages up to 0.4 V away from the OCP. The phase relationship between the light excitation 
and photocurrent response was also measured. With this enhanced sensitivity, we were able to probe the 
magnitude and direction of the photocurrent with respect to the applied voltage relative to the cofactor 
midpoint potentials to test the functionality of artificial electron transfer pathways designed in the RC.
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Understanding How People Use Feature-rich Software Applications in a 
Multi-device Environment

Jessalyn Alvina PhD
Computer Science

Mobile devices such as smartphones and tablets have many advantages in terms of being used on the go. 
There is a growing trend of enabling more sophisticated functions on mobile devices, perhaps towards the 
hope of fully substituting desktop computers. Many desktop applications have web or mobile versions, 
enabling users to access the applications seamlessly from any platform. Even so, many people still perceive 
mobile devices as incapable of handling large amounts of information or complex tasks. Our preliminary survey 
with 7 participants revealed issues that go beyond the screen size and difficulty to type in mobile devices: 
learning how to use another version of an app/website poses different challenges than if a user never used 
the application at all. We suspect that inconsistency between app versions on different devices, expectation 
based on perceived device capabilities, no internal help in finding features, and poor support for switching 
between desktop and mobile versions may jeopardize the learning process in multi-device ecosystems. We are 
conducting a study to further investigate the learnability and usability problems in multi-device environments 
and user strategies to deal with the discrepancies between different application versions. The anticipated 
outcome of the study is rich in-context scenarios of multi-device learnability issues and user exploration 
strategies, as well as a set of user interface design guidelines for developers. Finally, we will design, implement, 
and evaluate interface techniques that aim to support transfer learning within an application in a multi-device 
environment and be more efficient in help finding.
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Palmitoylation and phosphorylation of huntingtin (HTT) regulate each other and 
promote HTT degradation

Fanny Lemarie PhD
Centre for Molecular Medicine and Therapeutics

Huntington disease (HD) is a neurodegenerative disorder characterized by motor, cognitive and psychiatric 
disturbances. HD is caused by a CAG trinucleotide expansion in the HTT gene coding the huntingtin (HTT) 
protein. HTT is a scaffold protein subjected to multiple posttranslational modifications (PTMs) such as 
phosphorylation, proteolytic cleavage, and fatty acylation (palmitoylation) that regulate its function.

In the presence of the HD mutation, some PTMs of HTT are significantly altered. Several PTMs have therapeutic 
relevance, as they modulate the toxicity of mutant HTT (muHTT). Mouse models expressing muHTT harbouring 
alterations that block or mimic specific PTMs exhibit drastic changes in the disease phenotype: blocking 
caspase cleavage at Asp586 suppresses muHTT toxicity; blocking phosphorylation at Ser421 exacerbates HD 
phenotypes while mimicking phosphorylation ameliorates muHTT-induced neurodegeneration.

Palmitoylation involves the formation of a labile thioester bond between a cysteine and a palmitic acid. It 
promotes protein-membrane association as well as protein-protein interaction, and therefore plays a vital role 
for many neuronal and scaffold proteins. We previously demonstrated HTT palmitoylation, catalyzed by HIP14. 
We showed that muHTT is less palmitoylated in vitro and in YAC128 HD mouse model leading to increased 
formation of inclusions and neuronal toxicity.

The objective of this study is to characterize the interactions between HTT palmitoylation and specific HTT 
PTMs that are protective against muHTT toxicity, and therefore evaluate the therapeutic interest of normalizing 
palmitoylation of muHTT. This work demonstrates that HTT palmitoylation regulates neuroprotective PTMs of 
HTT and promotes muHTT degradation.
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Modelling cone-rod dystrophy in genetically-modified African clawed frog

Brittany Carr PhD
Ophthalmology & Visual Sciences

Retinal degenerative disorders (RDDs) are inherited diseases that cause the death of the light-sensitive 
photoreceptors (rods and cones) in the eye, resulting in vision loss and eventual blindness. Mutations 
in two genes, prominin-1 (prom1) and photoreceptor cadherin (prCAD), result in various RDDs, but the 
underlying mechanisms remain unknown. The proteins encoded by these genes are uniquely localized to the 
photoreceptor base, where highly-specialized organelles called outer segment (OS) discs are made. Efficient 
synthesis and organization of OS discs are necessary to preserve photoreceptor health and vision; if discs are 
not continuously replaced and properly constructed, photoreceptors begin to die. 

We hypothesized that mutations in prom1 and prCAD genes disrupt the synthesis or organization of nascent 
OS discs, resulting in retinal degeneration. 

I tested this hypothesis in tadpoles, by utilizing CRISPR/Cas9 genetic modification to mutate prom1 and prCAD 
genes, and then documenting the effects on OS structure using confocal, super-resolution, and transmission 
electron microscopy. Prom1- and prCAD-null mutations result in OS disc defects and RDDs similar to human 
patients. PrCAD-null OS are intact, but some discs are oriented vertically instead of horizontally. Prom1-null 
OS are significantly dysmorphic. Rod OS appear bulbous and discs are disorganized, overgrown, and form folds 
and whorls instead of neatly-packed stacks; cone OS are severely elongated and fragmented. Dysmorphic 
photoreceptors persist past 137 days, indicating disc organization defects.

Identifying the functions of prom1 and prCAD will further our understanding of OS disc morphogenesis and aid 
in the development of novel therapies for the most common human RDDs.
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The role of Granzyme B in Breakdown of Periodontal Tissues

Mohamed Ben-Eltriki PhD
Oral Biological & Medical Sciences

Objectives:  Periodontitis is an infectious disease resulting in inflammation within supporting tissues of 
teeth, with progressive attachment and bone loss. Tissue destruction during periodontitis is due to collagen-
degrading matrix metalloproteinases (MMPs) released by resident cells of the periodontium in response to 
proinflammatory cytokines. Granzyme B is a Seriene protease that is produced by immune cells during chronic 
inflammation. Granzyme B is known to induce apoptosis and cleave and activate pro-inflammatory cytokines; 
however its role in the pathogenesis of periodontitis is undefined. The aim of this study is to explore the 
role of Granzyme B in the progression of periodontitis. We hypothesized that Granzyme B contributes to the 
degradation of the Extracellular Matrix. 

Methods: Gingival crevicular fluid (GCF) samples were obtained from sites of healthy periodontium, gingivitis 
and periodontitis. Granzyme B was quantified in the GCF by enzyme-linked immunosorbent assay (ELISA). 
Human gingival fibroblasts (HGF) were treated with increasing concentrations of recombinant Granzyme B 
from (0.5- 10 nM) for time periods ranging from 0 to 24 h. Time course of MMP-1 release and activity in HGF 
supernatants were measured by ELISA. The toxicity of Granzyme B was assessed in the same experimental 
conditions using an MTS cell viability assay.

Results: Granzyme B levels were higher in patients with severe periodontitis and gingivitis compared with 
healthy periodontium. HGFs released more Pro-MMP-1 in response to Granzyme B treatments. Exposure to 
10 nM Granzyme B caused 3 to 4-fold increase in MMP-1 activity and secretion from cultured HGFs. The cell 
viability assay data showed that Granzyme B had no effect on HGFs viability.

Conclusions: Periodontitis is associated with increased Granzyme B levels and resulted in more MMP-1 release 
and activation.
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Engaging with Social Concerns of Emerging Technologies Through the Crafting of 
Design Research Artifacts

Sabrina Hauser PhD
Computer Science

Technologies are deeply interwoven into nearly every aspect of our lives. Our everyday experiences—what 
we perceive, what we do, and how we make sense of the world—are mediated by technologies, and the 
underlying values that shape their design. While often well intentioned, new technologies can make our lives 
better and easier as well as complicate our world and produce negative consequences for people and society. 
As technologies continue to rapidly develop, there are growing concerns in the social sciences and humanities 
about the effects that emerging digital devices and systems have on people’s everyday lives. 

Interaction design and Human-Computer Interaction, my discipline and field of study, are concerned with 
understanding and shaping human interactions with digital technologies for the better. Early research in 
interaction design has shown that integrating philosophical perspectives into new design proposals can provide 
rich accounts of design strategies that better attend to the social effects and ethical implications of technology 
on everyday life. 

Informed by perspectives of the philosophy of technology, my research produces and evaluates highly resolved 
interactive design artifacts that radically challenge and question the role of emerging technologies and 
their possible negative effects on everyday life. This new approach will benefit researchers and designers of 
contemporary technology. 

With my work I aim to inform next generation design researchers and practitioners and equip them with the 
critical tools, methods, and approaches they need in order to become change agents capable of positively 
transforming our world.
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Use of a 4D deep autoencode to denoise dynamic PET data

Ivan Klyuzhin PhD
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In studies of brain illness, the functional state of tissues can be quantitatively assessed in-vivo using positron 
emission tomography (PET) imaging. This aspect makes PET an essential tool in studies of neurodegenerative 
diseases such as Parkinson’s and Alzheimer’s. Due to the inherently noisy nature of PET data acquisition, the 
images must often be denoised prior to the analysis. Application of smoothing filters and blurring generally 
reduces noise, but also degrades contrast and may introduce bias.

In this work, we explore a new approach to PET image denoising based on artificial neural networks (ANN) and 
machine learning. Although initially proposed decades ago, ANNs have recently seen a renaissance in popular-
ity due to the appearance of novel architectures, efficient training algorithms and availability of large datasets. 
We use a particular type of ANN termed deep denoising autoencoders, and train them to produce denoised 
PET images from their noisy realization. 

We demonstrate that the ANN-processed test images had higher contrast and lower noise compared to the 
traditional denoising methods. The measured mean absolute error in the imaging data was 27% lower with 
the ANN compared to HYPR denoising (best traditional method). The relative image noise was on average 15% 
with HYPR, and 8% with the ANN. Overall, ANN-based denoising produced images that had the highest quality 
compared to HYPR and several other traditional techniques. We conclude that in studies of neurological disor-
ders, the use of ANNs for PET image denoising may improve the accuracy and reproducibility of the data.


