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About the FoM PDA 

 

The Faculty of Medicine Postdoctoral Association comprises 
postdoctoral fellows committed to improving the postdoctoral experience 

at uOttawa.  

Our mandate is to promote the welfare and interests of the members of 
the Postdoctoral Fellows Association within the Faculty of Medicine at 

the University of Ottawa. As part of our mandate we currently hold 
representation in the Faculty of Medicine Council, the Faculty of 

Medicine Graduate Student Council (FMGSC), the Faculty of Medicine 
Research Council (FMRC), the Wellness Program Advisory Committee, 
the Equity Diversity and Gender (EDG) Advisory Committee, the Student 

Experience and Wellness Committee, Comité Stratégique des Études 
Supérieures et Postdoctorales (CSESP), and the 2019 Research Day 

Committee.  

Currently, with a membership of over 120 postdoctoral fellows at the 
Faculty of Medicine, we work together to ensure that the needs of 

postdocs are addressed. Also, through seminars, professional 
development and social activities, we hope to enhance the postdoctoral 
experience and provide the right environment for postdoctoral fellows to 

interact, share ideas and network with each other. 

Come join us! 
 

 

                   http://www.uottawafacultyofmedicinespostdoctoralassociation.com/ 

 
          https://twitter.com/UOttawaPDA 
 

               
          https://www.facebook.com/UOttawaPDA/ 
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Program 

10:30 am – 11:00 am        Registration                               RGN Atrium 

11:00am – 12:00 pm         Workshops                                RGN 3248 
                                          Dr. Dan McManus (Health Canada) 
                                          The added value of Postdoctoral studies in the Regulatory                 
                                          Review of Human Therapeutic Products 
                                           
                                          Dr. Darin Bloemberg (National Research Council) 
                                          Life at the NRC 

12:00am – 1:00 pm           Lunch                                        RGN Atrium 

1:00 pm – 2:00 pm            Postdoctoral Fellow Talks         RGN 3248 
                                           
                                          Dr. Adil Rasheed 
                                          Knockdown of the Mixed Lineage Kinase Domain-Like         
                                          Protein (MLKL) Enhances Extramedullary Hematopoiesis  
                                          to Increase Atherosclerosis 
 
                                          Dr. Khaled Abd-Elrahman 
                                          mGluR5 regulates ZBTB16 pathway of autophagy in  
                                          Alzheimer’s disease in a sex-specific manner                         
 
                                          Dr. Rebecca Hood 
                                          An iPSC Approach Towards Understanding the Molecular                      
                                          Mechanisms Underlying SRCAP Mutations in Floating- 
                                          Harbor Syndrome                         

2:00 pm – 3:30 pm           Poster session                           RGN Atrium  

                                         Tea, coffee and cookies 

3:30 pm – 4:30 pm           Keynote Address                    RGN 3248 
                                          
                                          Dr Michael Strong, President of the CIHR 
                                          

4:30 pm – 5:30 pm           Reception and Awards              RGN Atrium 
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          Keynote Speaker: 

 

Dr Michael J. Strong, President of the CIHR 

Professor of Neurology and Dean of Schulich School of 
Medicine & Dentistry at Western University 

 

Dr. Michael Strong was appointed President of the Canadian Institutes of Health 
Research (CIHR), effective October 1, 2018. Prior to joining CIHR, Dr. Strong was 
Dean of the Schulich School of Medicine & Dentistry and a Distinguished University 
Professor at Western University. From 2000 to 2010, he served as the Chief of 
Neurology and Co-Chair of the Department of Clinical Neurological Sciences at the 
London Health Sciences Centre and Western University. He has also served as Co-
chair of the Canadian ALS Research Consortium and is a former member of the 
Board of Directors of the ALS Society of Canada.  

Dr. Strong's clinical research has focused on understanding the neurodegenerative 
disease amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig's disease. He 
is particularly interested in the occurrence of non-motor manifestations of the 
disease including the cognitive, behavioural, and emotional syndromes associated 
with ALS. His lab has focused on defining the role of alterations in tau protein 
metabolism in the frontotemporal syndromes of ALS and, increasingly, in traumatic 
brain injury.  

Dr. Strong has published over 190 peer-reviewed articles and 29 chapters, edited 
four textbooks, and been invited to give over 160 lectures on ALS research, 
throughout Canada and around the world. He is a recipient of both the Sheila Essey 
Award and the Forbes Norris Award, the only Canadian to have received both 
awards for ALS research. He was also awarded the Queen Elizabeth II Diamond 
Jubilee Medal, in 2012, for his contributions to ALS research and care. 

Dr. Strong earned his degree in medicine at Queen's University, undertook 
neurology training at Western University, and completed postgraduate studies at the 
Laboratory of Central Nervous System Studies at the National Institutes of Health in 
Bethesda, Maryland. 
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Oral Presentations – Abstracts 

 

1. Knockdown of the Mixed Lineage Kinase Domain-Like Protein (MLKL) 

Enhances Extramedullary Hematopoiesis to Increase Atherosclerosis 

 

Rasheed A, Nguyen MA, Geoffrion M, Dennison T, Baxi A, Lee R, Rayner KJ 

During atherosclerosis lipid-laden foam cells accumulate within the aorta and 

undergo necroptosis, a mode of pro-inflammatory death, which in its terminal stages 

results in the activation of the mixed lineage kinase domain-like protein (MLKL) and 

consequently membrane disruption. Unlike other necroptotic components (RIPK1 & 

RIPK3), the role of MLKL in atherosclerosis has not been tested. We therefore fed 

Apoe knockout mice (Apoe-/-) an atherogenic diet for 16 weeks while administering 

antisense oligonucleotides (ASOs) to knockdown MLKL. Surprisingly, unlike 

inhibition of RIPK1 & RIPK3, atherosclerotic lesions were increased in Apoe-/- mice 

receiving the MLKL ASO. Lesion development, however, begins as circulating 

monocytes infiltrate the arterial wall. These monocytes are derived from 

hematopoietic stem and progenitor cells (HSPCs) in the bone marrow (BM), however 

during atherosclerosis, HSPCs can seed in the spleen and differentiate to the mature 

myeloid cell types found in circulation. In the Apoe-/- mice receiving MLKL ASOs we 

also observed significant splenomegaly, specifically an expansion of the red pulp of 

the spleen, which is the area of active hematopoiesis. Furthermore, flow cytometry 

revealed a significant increase in myeloid HSPCs and mature myeloid populations 

(ie. inflammatory and patrolling monocytes) in the spleen, but not the BM. To assess 

whether Mlkl knockdown intrinsically influences HSPCs differentiation we performed 

colony formation assays where we observed that splenocytes, but not BM, from 

MLKL ASO treated mice formed more granulocyte-monocyte colonies. We have 

therefore uncovered a novel role for MLKL as a repressor of extramedullary 

hematopoiesis and consequently atherosclerosis. 
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2. mGluR5 regulates ZBTB16 pathway of autophagy in Alzheimer’s disease 

in a sex-specific manner  

 

Khaled S. Abd-Elrahman, Alison Hamilton and Stephen S. G. Ferguson 

Alzheimer’s disease (AD) is characterized by neurotoxicity due to accumulation of 

beta amyloid (Aβ) oligomers, causing progressive cognitive decline. We have 

previously showed that genetic deletion or chronic pharmacological inhibition of 

mGluR5 by the negative allosteric modulator CTEP, rescued cognitive function and 

reduced Aβ aggregation in male APPswe/PS1ΔE9 (APPswe) mouse model via the 

activation of novel ZBTB16-medaited autophagic mechanism. Here, we show that 

unlike male mice, chronic (12 week) treatment with CTEP of female APPswe mice 

does not improve AD pathology. We tested brain samples from male and female 

APPswe mice following 12-week treatment with either vehicle or CTEP (2mg/kg) for 

changes in the autophagic clearance of Aβ oligomers via ZBTB16 pathway. Both 

male and female APPswe mice exhibited higher level of Aβ oligomers at 6 months of 

age. To our surprise, CTEP significantly reduced Aβ burden in male mice yet, it 

exacerbated Aβ oligomers accumulation in female APPswe mice. mGluR5 blockade 

in male APPswe mice caused a GSK3β-dependent degradation of ZBTB16 and a 

reduction in the autophagy marker p62. Interestingly, in female mice we did not 

detect any change in GSK3β phosphorylation, ZBTB16 or p62 levels between 

APPswe and control mice. We also provide clear evidence, and for the first time, that 

aspects of mGluR5 signaling are not conserved between males and females and 

there are sex-specific differences that must be considered when embracing mGluR5 

as a potential drug target for neurodegenerative diseases. 
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3. An iPSC Approach Towards Understanding the Molecular Mechanisms 

Underlying SRCAP Mutations in Floating-Harbor Syndrome 

 

Hood, R.L., Boycott, K.M., Nowaczyk, M.J.M., Stanford W.L., and Bulman, D.E 

Floating-Harbor Syndrome (FHS; OMIM# 136140) is characterized by short stature, 

delayed osseous maturation, cognitive deficit, and unique dysmorphic facial features. 

We previously employed an exome-sequencing strategy which identified 

heterozygous truncating mutations clustered in the 3’ end of SRCAP as the genetic 

cause underlying FHS. More recently, using a high-resolution genome-wide DNA 

methylation analysis method we identified a specific methylation “epi-signature” in 

the peripheral blood of FHS individuals. SRCAP has been described as having 

coactivator roles in CREB and CBP-mediated and nuclear (steroid) hormone 

receptor signaling pathways. It has also been shown to co-precipitate as part of a 

large chromatin remodeling complex which catalyzes ATP-dependent displacement 

of the histone variant H2A by H2A.Z. Based on the described roles of SRCAP, the 

clustered nature of truncating SRCAP mutations in FHS, and the knowledge that 

these mutations result in global methylation alterations, we expect that mutations in 

SRCAP to result in widespread gene dysregulation. The existence of individuals with 

deletions encompassing SRCAP who do not have FHS leads us to postulate that the 

mechanism of disease is not due to haploinsufficiency. To examine the functional 

consequences of SRCAP mutations in cell lineages implicated in the FHS 

phenotype, we have utilized an induced pluripotent stem cell (iPSC) disease-

modeling approach. FHS patient and gender-matched control fibroblast cells were 

reprogrammed into iPSCs using an episomal vector system and subsequently 

characterized by pluripotency cell surface marker expression, in vitro embryoid body 

differentiation, and in vivo teratoma formation assays. iPSCs were plated into 

AggrewellTM plates and differentiated into neural crest cells using a dual SMAD 

inhibition approach. Expression of neural crest markers p75, HNK-1, and SOX10 

were confirmed by immunofluorescence staining. Lines were FACS sorted (p75+/PI-) 

to isolate pure neural crest cell populations. A combination of RNA-seq and ATAC-

seq and will be employed to examine differences in global transcript expression and 

genomic architecture. Taken together, these analyses will identify downstream 

targets and pathways which are perturbed within the developing neural crest of FHS 

patients. These results will provide valuable insight into FHS disease mechanism 

and the dysmorphology seen in FHS in a precise tissue specific manner. 
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Poster Abstracts 

Cardiovascular Biology and Health 

 

#1. Device-measured physical activity, sedentary behaviour and 

cardiometabolic health and fitness across occupational groups: a systematic 

review and meta-analysis 

Prince SA, Elliott CG, Scott K, Visintini S, Reed JL 

Background: With over eight hours/day spent at work, occupational tasks and 

environments are important influencers on movement. Little research has compared 

device-measured physical activity (PA) and cardiometabolic outcomes between 

occupational groups. 

Objective: To compare device-measured movement (sedentary time [ST], light 

intensity PA [LPA], moderate-to-vigorous intensity PA [MVPA], and steps) across 

occupations. The secondary objective was to examine whether cardiometabolic and 

fitness outcomes differed by occupation.  

Methods: Five bibliographic databases were searched to identify studies which 

included adults from high-income countries, and reported on device-measured 

movement within occupations. Risk of bias was assessed. Meta-analyses and 

narrative syntheses were conducted. 

Results: The review includes 132 studies (15,619 participants). Working adults spent 

~60% of their work and wakeful time sedentary; a very small proportion (~4%) of the 

day included MVPA. On average, workers accumulated 8,124 steps/day; lowest in 

office and call center and highest in postal delivery workers. Office workers had the 

greatest ST and the lowest time in LPA both at work and during wakeful time, but 

had the greatest minutes of MVPA during wakeful time. Laborers had the lowest ST 

and spent a greater proportion of work time in LPA and MVPA. Healthcare and 

protective services had higher levels of LPA at work. Driving-based occupations 

tended to have the highest body mass index and blood pressure. 

Conclusion: This review identified that occupational and wakeful time PA and ST 

differed between occupations. Future studies need to assess whether patterns differ 

by age and sex, describe leisure-time movement, and cardiometabolic health 

outcomes.  
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Cardiovascular Biology and Health 

 

#2. The Effect Of A Single Bout Of Aerobic Exercise On Arterial Stiffness And 

Central Hemodynamics In Adults With Diabetes: A Randomized Controlled 

Cross-Over Design Study 

Way, K.L., Lee, A.S., Twigg, S.M., & Johnson, N.A. 

Aim:  The purpose of this pilot study was to describe the central hemodynamic and 

arterial stiffness responses to a bout of aerobic exercise in adults with diabetes.   

Methods: 24 adult men and women (age: 29-59 y) with type 1 (n=12) and type 2 

diabetes (n=12) participated in the randomized cross-over design study. All 

participants completed the following: i) high intensity interval exercise: cycling for 4x4 

min at 85-95% HRpeak, separated by 3 min active recovery; ii) moderate intensity 

continuous exercise: 33 min of continuous cycling at 60-70% of HRpeak; iii) control: 

lying in the supine position for 30 min. Central arterial stiffness and hemodynamics 

were measured before, immediately after, 30 min and 60 min post-intervention.  

Results: A significant group x time interaction effect was found for changes in central 

systolic blood pressure (p = 0.01) and a near-significant group x time effect was 

observed for changes in augmentation index at a heart rate of 75 bpm (p = 0.07). 

Greater reductions were observed for augmentation index at a heart rate of 75 bpm 

following high intensity interval exercise compared with moderate intensity 

continuous exercise and control. A reduction in systolic pressure was only observed 

following high intensity interval exercise.   

Conclusion: An acute bout of high intensity interval exercise significantly reduces 

central systolic blood pressure at 30 min and 60 min post-exercise and a tendency to 

reduce arterial stiffness 60 min post-exercise in people with diabetes. 
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Cardiovascular Biology and Health 

 

#3. Do we have agreement? Using the six-minute walk test to monitor peak 

oxygen uptake response to cardiac rehabilitation in patients with heart failure 

Chirico D, Davidson TW, Terada T, Scott, K, Keast ML, Reid RD, Pipe AL, Reed JL 

Background: Assessing peak oxygen uptake (V̇O2peak) using cost-effective and 

time-efficient methods, such as the six-minute walk test (6MWT), is clinically 

important to monitor responses to lifestyle interventions, such as cardiac 

rehabilitation (CR). 

 

Objectives: Examine the agreement between V̇O2peak estimated using prediction 

equations from the 6MWT and measured using a cardiopulmonary exercise test 

(CPET) to estimate change in V̇O2peak in patients with heart failure (HF) enrolled in 

CR. The secondary objective was to compare differences on the 6MWT between 

responders and non-responders to evaluate responsiveness to CR.  

 

Methods: This was secondary analysis of 54 (including 9 women) patients with HF 

who completed a clinical CR program. Four previously published equations using 

6MWT distance were used to estimate V̇O2peak and were compared to a CPET 

using the Bland-Altman method. Participants were grouped as responders and non-

responders, based on whether they achieved an increase of 0.5 metabolic 

equivalents in fitness as determined by CPET.  

 

Results: The mean age was 64 ± 10 years. Bland-Altman plots revealed proportional 

bias between the prediction equations and actual measured V̇O2peak: the difference 

between methods depended on the level of fitness, with overestimation of prediction 

equations at greater levels of fitness. Distance achieved on the 6MWT improved in 

both responders and non-responders, despite the fact that V̇O2peak did not change 

in non-responders.  

 

Conclusion: Estimated V̇O2peak using distance achieved on the 6MWT 

demonstrated poor agreement with measured V̇O2peak. These limitations must be 

appreciated when using the 6MWT to monitor fitness, or prescribe exercise in clinical 

CR programs. 
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Cardiovascular Biology and Health 

 

#4. Do women with cardiovascular disease respond differently to aerobic 

interval training? Exploring the interaction between sex and exercise modality 

on psychological and cardiomtabolic health 

Terada T, Beanlands RA, Tulloch HE, Pipe AL, Chirico D, Reed JL 

Background: We examined if high-intensity aerobic interval training (HIIT) and 

moderate-intensity continuous exercise (MICE) were associated with differential 

changes in psychological and physical health between women and men with 

coronary artery disease (CAD). 

Methods: We analyzed the records of 120 patients (60 women and 60 men) with 

CAD who attended a 10-week, twice weekly outpatient cardiac rehabilitation (CR) 

program. Depression and anxiety were assessed using the hospital anxiety and 

depression scale (HADS), and physical heath (i.e., body mass, body mass index 

[BMI], waist circumference, resting blood pressure) were measured using 

standardized procedures at baseline and following CR. A two-by-two analysis of 

covariance (i.e., women vs. men by HIIT vs. MICE) was performed to examine the 

effects of sex, exercise mode, and their interaction. 

Results: Of 120 patients, 60 completed HIIT (30 women and 30 men) and 60 

completed MICE (30 women and 30 men). Both HIIT and MICE significantly 

improved anxiety, depression, body mass, BMI and waist circumference (all p<0.05). 

There was a significant sex-by-exercise modality interaction effect on changes in 

anxiety severity (p=0.036), revealing a greater reduction following HIIT vs. MICE (-

1.7±2.7 vs. -0.4±2.8 points) in women, whereas a greater reduction following MICE 

vs. HIIT (-3.2±2.9 vs. -2.3±2.9 points) in men.  

Conclusion: In CR settings, HIIT is an alternative exercise modality to improve 

psychological and physical health. Our results showing differential degrees of 

improvement in anxiety following HIIT and MICE between women and men highlight 

that CR intervention tailored to sex have the potential to augment its effectiveness. 
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Cardiovascular Biology and Health 

 

#5. Device-measured physical activity, sedentary behaviour and 

cardiometabolic health and fitness across occupational groups: a systematic 

review and meta-analysis 

Prince SA, Elliott CG, Scott K, Visintini S, Reed JL 

"Background: With over eight hours/day spent at work, occupational tasks and 

environments are important influencers on movement. Little research has compared 

device-measured physical activity (PA) and cardiometabolic outcomes between 

occupational groups. 

Objective: To compare device-measured movement (sedentary time [ST], light 

intensity PA [LPA], moderate-to-vigorous intensity PA [MVPA], and steps) across 

occupations. The secondary objective was to examine whether cardiometabolic and 

fitness outcomes differed by occupation.  

Methods: Five bibliographic databases were searched to identify studies which 

included adults from high-income countries, and reported on device-measured 

movement within occupations. Risk of bias was assessed. Meta-analyses and 

narrative syntheses were conducted. 

Results: The review includes 132 studies (15,619 participants). Working adults spent 

~60% of their work and wakeful time sedentary; a very small proportion (~4%) of the 

day included MVPA. On average, workers accumulated 8,124 steps/day; lowest in 

office and call center and highest in postal delivery workers. Office workers had the 

greatest ST and the lowest time in LPA both at work and during wakeful time, but 

had the greatest minutes of MVPA during wakeful time. Laborers had the lowest ST 

and spent a greater proportion of work time in LPA and MVPA. Healthcare and 

protective services had higher levels of LPA at work. Driving-based occupations 

tended to have the highest body mass index and blood pressure. 

Conclusion: This review identified that occupational and wakeful time PA and ST 

differed between occupations. Future studies need to assess whether patterns differ 

by age and sex, describe leisure-time movement, and cardiometabolic health 

outcomes. " 
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Chemical and Biological Engineering 
 

#6. Tunable fibronectin - collagen 3D platforms for control of cell adhesion and 

matrix deposition 

Asadishekari M., Ngandu Mpoyi E. and Gourdon D. 

Three-dimensional (3D) in vitro scaffolds used in cell and tissue culture models are 

designed and engineered to mimic the extracellular matrix (ECM). This allows for the 

exploration of mechanisms of ECM proteins and cellular interactions, and disease 

progression within controlled environments. Two key ECM components, collagen I 

(Col I) and fibronectin (Fn), are known to interact with each other to synergistically 

regulate cellular behavior. Porous scaffolds promote cell invasion and flow of 

nutrients through their interconnected pores. Additionally, proteins are ideal materials 

for engineering scaffolds due to their natural biocompatibility and signaling 

capabilities. Here, we designed and engineered tunable ECM-mimicking 3D 

scaffolds made of both Col I and Fn, which were able to support various crucial 

cellular functions such as adhesion, proliferation and matrix deposition. The structure 

and mechanics were tuned by varying Col I concentration and the protein 

conformation was controlled using thermal gradients and assessed via 

intramolecular fluorescence resonance energy transfer (FRET). We show that, by 

tuning the conformation of the Fn coating on collagen scaffolds and by keeping 

constant the stiffness of the bulk scaffold, we are able to control the invasion of cells 

and the conformation of their early deposited matrix. This has potentially tremendous 

impact on both the first stages of wound healing and the vascularization of tumors. 

Therefore, these tunable scaffolds could be used as 3D cell culture models, in which 

ECM structural and mechanical properties are controlled over large volumes and 

long culture times to monitor wound healing phases and tumor growth. 
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Chemical and Biological Engineering 
 

#7. Solar energy conversion strategies 

Meng X. and Zhang Z. 

The basis of prosperity of 20th century is the oil. As oil is going to be used up, people 

need to find alternatives to meet the earth’s energy demand in 21st century. For 

each second, there are about 1.2×10^17 J of solar energy hitting the earth. The 

energy in 1 hour of sunlight is about 4.32×10^20 J, which almost meets the energy 

consumed on earth in 2016. It determines that solar energy may be a potential 

candidate to solve the energy crisis. As for techniques to utilize solar energy, the 

most popular one is using photovoltaic (PV) cells. PV cell is a device to convert solar 

energy into electricity. There are also some other techniques trying to utilize solar 

energy. Photocatalysis is one of them, which is to convert solar energy into chemical 

energy. Applications of photocatalysis have extended from hydrogen evolution via 

water splitting to environmental remediation, CO2/ N2 reduction and so on. A series 

of technologies to convert solar energy will be introduced in this presentation. 
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Chemical and Biological Engineering 
 

#8. Water vapor adsorption in silica gel for thermal energy storage application   

Hua, Y. and Tezel, F. H. 

Thermal energy storage (TES) by water vapor adsorption process has attracted 

increasing interest for its thermal applications such as space heating and cooling. 

However, the experimental energy density of the adsorbents may vary as the 

operating system and conditions change. In this study, an experimental system has 

been designed and built to examine the effects of the regeneration temperature and 

relative humidity (RH) on a commercial silica gel material’s performance as 

adsorption TES material. The experimental energy density under different operating 

conditions were calculated. Up to 25 adsorption-desorption cycles were performed to 

examine the stability of the material and the repeatability of the results. 
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Chemical and Biological Engineering 
 

#9. An Exoplanetary Atmosphere Spectrometer using Integrated Optics 

R. Cheriton, A.Densmore, S Sivanandam, E. de Mooij, M. Kamandar Dezfouli, D. 

Melati, Dan-Xia Xu, J.H. Schmid, J. Lapointe, P. Cheben, L. Simard, S. Janz. 

The ever increasing number of discovered exoplanets has sparked immense interest 

the search for those with Earth-like characteristics and potentially contain 

extraterrestrial life. In order to determine such characteristics, we present a 

correlation spectrometer design in the form of a silicon waveguide ring resonator for 

the identification of molecules in stellar and planetary atmospheres. We tailor the 

free spectral range of a ring resonator to the vibronic overtones of carbon dioxide in 

the near infrared. The ring resonator spectrum is modulated via the thermo-optic 

effect and produces a detection signal unique to carbon dioxide that can be 

extracted using a lock-in amplifier. This spectrometer can be used for real-time 

remote gas detection and radial velocities of exoplanets in a narrow spectral band. 
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Chemical and Biological Engineering 
 

#10. Polymer-Sorted Semiconducting Single-Walled Carbon Nanotubes for 

Incorporation Into Field Effect Transistors 

Rice, N.; Bodnaryk, W.; Mirka, B.; Melville, O.; Fong, D.; Adronov, A.; Lessard, B. 

Printed electronics is a burgeoning field that has received intense research interest 

and is beginning to experience commercial successes. In addition to simple circuitry, 

printed electronics can result in low cost and low-power consuming sensors which 

will revolutionize numerous applications, including medical diagnostics, chemical 

process optimization, and environmental monitoring.  

Single-walled carbon nanotubes (SWNTs) are one of the most exciting carbon-based 

candidates for organic electronic devices (OEDs). The exotic electrical and 

mechanical properties of these one-dimensional nanostructures afford them amazing 

potential in the field of OEDs; however, relatively few commercial applications 

incorporating SWNTs have been realized. This is largely attributed to two major 

challenges: first, commercial samples of SWNTs are a heterogeneous mixture of 

both semiconducting (sc-) and metallic (m-) SWNTs. Second, the novelty of OEDs 

necessitates specialized equipment to prepare and characterize devices in a 

reproducible manner. 

This project focused first on developing novel conjugated polymers to selectively 

disperse sc-SWNTs. This facile technique preserves the optical and electrical 

characteristics of the SWNTs while simultaneously imparting solubility, resulting in 

highly-enriched samples of sc-SWNTs. The solution-processable ultrapure sc-

SWNTs were then incorporated into field-effect transistors (FETs), one of the core 

building blocks of modern technology. Device architecture, presence of excess 

solubilizing polymer, SWNT alignment and density, and surface treatments were all 

optimized. FETs with high mobilities and high on/off ratios were prepared through a 

relatively simple and fast procedure, which could support low cost and large area 

fabrication of fully-printed transistors for incorporation into next generation flexible 

electronics. 
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Chemical and Biological Engineering 
 

#11. Effect of Low-Frequency Noise on Humpback Whale Behaviors 

Ali. Jebelli, Mustapha CE Yagoub, Balbir S Dhillon and Nafiseh Lotfi 

"This paper investigates the effects of low frequencies (20Hz-80Hz) signals on 

whales’ behavior in their natural environment, the purpose being to investigate the 

probable link of such frequency waves on their collisions with watercrafts, and their 

grounding. To this aim, the sounds produced by whales to communicate between 

them were first recorded using an autonomous underwater vehicle designed, 

fabricated and successfully tested by the authors. Then, a series of tests were 

conducted, which demonstrated that, indeed, low frequencies can dramatically 

perturb the ability of whales to detect and circumvent obstacles, as well as to 

properly find a safe pathway. 
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Cellular and Molecular Medicine 

 

#12. Matrix Metalloproteinases control zona pellucida – oocyte detachment 

Macaulay A and Baltz J 

The oocyte, within the first four hours after release from the follicle, detaches from its 

glycoprotein shell, the zona pellucida (ZP) and then becomes capable of 

independently regulating its volume by activating the glycine transporter GLYT1.  

How this occurs mechanistically remains unknown.  We hypothesize that oolemma-

zona release is mediated by a peptidase cleaving the ZP proteins that remain in their 

transmembrane form at the oocyte surface, forming a link to the ZP.  Thirty-nine 

candidate peptidases in mouse oocytes were identified using publicly-deposited 

RNAseq datasets for mouse oocytes (GSE70116), and selecting transcripts 

expressed in oocytes that are both listed in the MEROPS peptidase database and 

whose Gene Ontology terms indicated localization in the plasma membrane or 

extracellular space. The candidate peptidases belonged to a number of MEROPS 

families. Inhibitors were chosen to match each class of candidates and these were 

screened for their ability to prevent oocyte detachment from the ZP.  Detachment 

was measured using an osmotic shock assay.  We found that broad inhibition of the 

MMP class of peptidases significantly inhibited detachment of the ZP-oolemma 

interaction without compromising meiotic progression.  This effect was largely 

reproducible with an inhibitor that is more selective for ADAM17.  Interestingly, [3H]-

glycine uptake was normal under inhibitory conditions indicating its activation was 

not impaired and does not depend on ZP detachment. Cleavage of the ZP3 protein 

is currently being evaluated by immuno-fluorescence using a monoclonal antibody 

distal to the putative cleavage site, to determine whether cleavage of 

transmembrane ZP proteins is required for detachment.  Further confirmation and 

exploration of the putative cleavage site is ongoing, and includes ZP3::EGFP 

expression as well as cleavage site-mutated ZP3 expression (collaboration with 

Jurrien Dean, NIH).  
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Cellular and Molecular Medicine 

 
#13. Severe pulmonary arterial hypertension and microvasculature loss in the 
rat SU5416-hypoxia model is associated with protracted endothelial cell 
apoptosis: a self-sustaining cycle driven by hemodynamic stress? 
 

Deng Y, Chaudhary KR*, Yang A, Rowe KR, Stewart DJ 

"Introduction: Endothelial cell (EC) apoptosis has been suggested as a central trigger 

for pulmonary arterial hypertension (PAH); however, it is not clear how EC apoptosis 

leads to vascular rarefaction in PAH. Occlusive vascular remodelling is believed to 

be the primary cause of vascular rarefaction in PAH. However, recent studies have 

suggested that occlusive arterial remodelling may be a consequence, rather than a 

cause, of sustained elevation in pulmonary arterial pressures.  

Methods and Results: Sprague Dawley rats were treated with a single subcutaneous 

injection of the VEGFR2 antagonist, SU5416 (SU; 20 mg/kg) or vehicle followed by 

3-week of chronic hypoxia (Hx; 10% O2) and 4 weeks of normoxia (SUHx model). 

Immunohistochemistry, western blotting and cleaved caspase 3 activity assay 

demonstrated EC apoptosis in the lung microvasculature as early as 3 days post-SU 

that persisted even at 7 weeks post-SU, well beyond the period attributable to SU. 

Similarly, increases in right ventricular systolic pressure (RVSP) were seen as early 

as 7 days post SU (26±3 vs 41±6 mmHg, p<0.01), that progressively increased at 3 

weeks (80±10 mmHg) and 7 weeks (94±8 mmHg) post SU. The lung microcirculation 

was assessed by microCT at 4 and 7 weeks post SU after perfusion with barium at 

the relevant arterial pressures. Vascular volume was markedly reduced from 

4.2±5.4x1010 μ3 in control rats to 1.6±0.18x1010 μ3 and 2.1±4.2x1010 μ3 at 4 and 7 

weeks post SU, respectively (p<0.001). Functional arterial loss was nearly 

exclusively restricted to the small arterioles (<200μ), and was closely correlated with 

the increases in RVSP (r=0.66; p<0.02). Evidence of widespread occlusive 

arteriopathy was seen only after the 7-week time-point.  

Conclusions: SUHx results in persistent lung EC apoptosis, which was associated 

with early loss of lung microvasculature, occurring before the appearance of complex 

arterial remodelling. Moreover, progressive microvascular loss over 7 weeks was 

associated with sustained EC apoptosis not attributable to SU, suggesting persistent 

EC injury as a consequence of the severe hemodynamic abnormalities, a 

characteristic of PAH. 

Note: Yupu Deng and Ketul R. Chaudhary contributed equally to this work. * 

Presenting author." 
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#14. Anti-inflammatory lipid mediator resolvin D1 decreases regulated cell 
death necroptosis in atherosclerosis 
 
Duchez AC, Nguyen MA, Geoffrion M and Rayner K 
 

Necroptosis, a caspase-independent form of programmed cell death involving 

RIPK1, RIPK3 and MLKL, is activated in advanced atherosclerotic lesions and 

contributes to necrotic core (NC) formation. In these lesions, secretion of the anti-

inflammatory lipid mediator, resolvin D1 (RvD1), is impaired. However, the 

restoration of RvD1 synthesis reduced mouse atherosclerosis lesion development. 

Hypothesis: RvD1 could inhibit necroptosis in atherosclerotic plaque’s macrophages 

resulting in NC resolution. Results: Atherosclerotic ApoE-/- mice were injected with 

RvD1 (or vehicle) in the presence or absence of RIPK1 anti-sense oligonucleotides 

to block necroptosis. RvD1-treated mice showed reduced NC area compared to 

vehicle control, and a decreased lesion size, which was dependent on the presence 

of RIPK1. Primary murine macrophages were treated with atherogenic stimuli as 

oxidized LDL (oxLDL) and TNFα with/out RvD1. RvD1 reduced cell death induced by 

atherogenic stimuli which was absent upon treatment with the RIP1 inhibitor Nec-1. 

RvD1 decreased the phosphorylation and ubiquitination of key player in necroptosis 

pathway (RIPK1 and MLKL). Macrophages were treated with an antagonist of RvD1 

receptor (ALX/FRP2) prior to atherosclerotic stimuli. RvD1 antagonist-treated-cells 

presented an increased cell death. Localization of ALX/FRP2 and TNF receptor was 

assessed by confocal microscopy. ALX/FRP2 co-localized with TNFR. Taken 

together, RvD1 dampens necroptosis in vivo and in vitro through its receptor in 

response to atherogenic stimuli, which could highlight a new mechanism that could 

lead to the resolution of atherosclerosis. 
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Cellular and Molecular Medicine 

 

#15. The ABC(G) of cholesterol transport 

Bala M. Xavier, Aiman Zein, William Jennings, and Jyh-Yeuan Lee 

Cholesterol is a key component of biological membranes. Dysregulated cholesterol 

homeostasis can risk cardiovascular disease development. In the liver, a plasma 

membrane protein ABCG5/ABCG8 (G5/G8) mediates excess cholesterol excretion 

into biliary fluids and is a key regulator of cholesterol homeostasis. Rare genetic 

mutations causing loss of G5/G8 function can result in sitosterolemia, a disease 

characterized by elevated plasma plant sterols, hypercholesterolemia and early 

coronary artery disease. Upon analysis of a previous structural study that revealed 

the first three-dimensional amino acid architecture of G5/G8, we located several 

disease-causing mutations to a hypothetical cholesterol binding region; The goal of 

the current study is to investigate the effect of these pathological mutations on the 

physiological cholesterol-transport of G5/G8 using in vitro model systems. We will 

first determine the effect of the lipid bilayer composition on G5/G8 function, using 

nanoscale in vitro lipid bilayer mimetic techniques such as Nanodics. In preliminary 

studies, we have established protocols allowing the incorporation of recombinant 

G5/G8 in Nano particles. We have also optimized an in vitro functional assay that 

can measure the ability of G5/G8 to utilize ATP hydrolysis energy for cholesterol 

transport. These biochemical tools will permit systematic examination of 

cholesterol/lipid environment on the ATPase function of G5/G8 mutants. The current 

research proposal aims to unravel molecular mechanisms of cholesterol transport by 

G5/G8. Ultimately, our research will further mechanistic understanding of cholesterol 

transporter proteins, providing a platform for pharmacological discovery to modulate 

the protein function for cardiovascular and metabolic diseases. 
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#16. The role of the mammalian lysine acetyltransferase KAT2A alternative 

splicing in SAGA substrate selection 

Bondy-Chorney, E., Chabot, B. & Downey, M. 

Lysine acetylation is a post-translation modification that can impact protein 

localization, stability and function. Acetylations are carried out by large protein 

complexes, such as the Spt-Ada-Gcn5-acetyltransferase (SAGA) complex which 

contains KAT2A, an enzyme that acetylations both histones and a growing list of 

non-histone substrates. Although much work done on KAT2A and the SAGA, we 

know little about how they are regulated. We are investigating the innovative idea 

that alternative splicing (AS) could regulate KAT2A acetyltransferase activity. KAT2A 

pre-mRNA undergoes AS to produce two evolutionarily conserved isoforms in 

mammals, the predominantly expressed KAT2A‘L’ and a shorter 

KAT2A‘S’ protein lacking a large N-terminal portion. The functional significance of 

the isoforms to acetylation is unclear, although the isoforms may vary in their 

recognition of chromatin substrates. We hypothesize KAT2A AS plays a key role in 

SAGA’s non-histone protein target selection. Our goals are to identify regulators of 

KAT2A AS and to investigate the functional significance of the KAT2A alternatively 

spliced isoforms. Here we present our preliminary findings from a high-throughput 

RNA interference RT-PCR splicing screen which identified several key splicing 

factors that regulate KAT2A AS, including CDC5L. Moreover, by knockdown of 

endogenous KAT2A and overexpression of KAT2A’L’ and KAT2A’S’, we identified 

isoform specific regulation of several mRNAs, including PLFZ. Future work includes 

carrying out unbiased acetylome profiling to identify distinct pools of SAGA 

acetylation targets regulated by alternative KAT2A isoforms. Taken together, we 

believe this work will elucidate the AS mechanisms that can regulate KAT2A which, 

in turn, can impact KAT2A substrate selection. 
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Cancer Biology 

#17. Jurkat screening platform enables discovery and optimization of chimeric 

antigen receptor (CAR) antigen binding domains 

Bloemberg D, Nguyen T, Zafer A, MacLean S, McComb S and Weeratna R 

Chimeric antigen receptors (CARs) generally consist of four functional regions: an 

extracellular antigen binding domain (ABD), a hinge domain, a transmembrane 

domain, and an intracellular activation signaling domain. CAR development involves 

intensive screening of numerous ABD-CAR constructs to identify those appropriate 

for clinical deployment. While antibody properties such as affinity, specificity, and 

internalization may be useful for predicting which ABDs represent functional CARs, 

they must ultimately be tested as T cell receptors to assess effector function. To 

enable simple and relatively high throughput screening of CAR constructs, we 

developed a modular platform to examine their function by measuring target-induced 

activation of Jurkat cells with temporary CAR expression. This allows evaluation of 

CAR-induced tonic activation signaling in the absence of antigen as well as ABD 

specificity. Here, we show that Jurkat activation is re-directed from CD19- to Her2-

expressing cancer cell lines by swapping the CAR single chain variable fragment 

(scFv) sequence, demonstrating the ability to relevantly screen ABDs. Next, to 

measure differences between various intracellular signaling domains, we created 

constructs representing iterative CAR generations: CD3ζ, CD28-CD3ζ, 41BB-CD3ζ, 

and CD28-41BB-CD3ζ. Although all constructs induced target-specific Jurkat 

activation, additional co-stimulatory domains did not progressively increase CD69 

expression. These findings do not reflect the known additive effects of co-stimulatory 

domains on CAR-T cell functions such as increased activation, proliferation, and 

cytokine production. Therefore, while Jurkat activation is a productive metric for pre-

clinical ABD screening, it may not reflect nuanced CAR-T cell activation physiology 

and its suitability for assessing signaling domain engineering requires further study. 
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Cancer Biology 

 

#18. Cdx2 mediated epigenomic landscape in mouse colon cells 

Sanzida Jahan, Joanne G. A. Savory, and David Lohnes 

The Cdx family of homeodomain transcription factors (Cdx1, Cdx2, and Cdx4) are 

expressed in all three germ layers of the mouse embryo and are involved in crucial 

developmental processes. Addressing previously challenging issues of determining 

the functions of CDX family proteins, our lab developed a conditional mutant model 

(Savory et al., 2009), which eliminates the expression and function of all Cdx 

proteins in the post-implantation embryo. 

In addition to embryonic development, Cdx1 and Cdx2 are expressed throughout life 

the intestinal epithelial cells where they contribute to the regulation of intestinal 

homeostasis and intestinal patterning.  In addition, Cdx2 is considered as a 

prognostic marker for colon cancer, as a subset of high-risk stage II-III colon cancer 

patients lacking Cdx2 expression have been shown to benefit from adjuvant 

chemotherapy. We have found that APCMin/+-Cdx2  mice recapitulate several 

aspects of the colorectal cancer phenotype. In contrast to APCMin/ mice, these 

compound mutants show increased tumour load in the distal colon, which was 

further increased with the combinatorial loss of Cdx1 along with Cdx2. These 

findings establish a novel role for the Cdx family transcription factor in influencing 

Wnt-induced colon tumorigenesis.  

Cdx proteins were shown to at least partly regulate transcription of target genes, 

such as Cyp26a1, through recruitment of the of the switch-sucrose non-fermentable 

(SWI/SNF) chromatin remodeling complex that contains the ATPase subunit Brg1 to 

Cdx target gene promoters and alter local chromatic structure.  In the current study 

relevance of this finding in the context of epigenetic regulation of gene expression 

and chromatin remodelling during colon cancer tumorigenesis will be explored. In 

combination with ChIP-seq and ATAC-seq process I aim to identify Cdx2 mediated 

epigenomic pathway responsible for colorectal cancer phenotype in our Cdx-Min 

mouse model. 

 

 

 

 

 

 

 

 

 



26 
 

 

 

Cancer Biology 

 

#19. Elucidating the role of RNA binding protein RALY in the breast cancer 

tumorigenesis. 

Kulendra K, Côté J. 

Breast cancer is the most common cancer affecting Canadian women and is the 

leading cause of cancer related deaths. Better understanding about the disease can 

promote advancement in diagnosis and treatment strategies. Protein arginine 

methylation is a common post-translational modification in cellular processes and it's 

overexpression has been linked to various cancers suggesting they could be 

potential targets for therapeutic strategies. Previous studies have demonstrated that 

the production of spliced transcript variant PRMT1v2 that is generated via the 

inclusion of exon 2 is increased in breast cancer cells and linked to evasion of 

apoptosis, epithelial to mesenchymal transition (EMT) and invasiveness. However, 

the mechanistic details on how the increased production of the specific PRMT1v2 

isoform is regulated in breast cancer cells remains unclear. Recent study has shown 

using an RNAi-based screening on RNA binding proteins (RBP) that RALY (RBP 

associated with lethal yellow mutation) associates with PRMT1 pre mRNA and it 

downregulates the relative abundance of PRMT1v2 isoform mRNA and protein upon 

it's depletion. RALY is also overexpressed in a panel of breast cancer cell lines and 

tumors from breast cancer patients. In this study, using PRMT1 minigene as a model 

system we dissected the intronic regulatory elements that are important for the 

production of alternative splicing of PRMT1v2. We found that in addition to the 

previously shown RALY binding site, there is a downstream element in intron 1 of 

PRMT1 pre mRNA that is likely playing a predominant role in exon 2 inclusion thus 

generating PRMT1v2 isoform. 
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#20. The Role of CDX2 in Localization of Gastrointestinal Tumors to the Colon 

Chewchuk, S., Lohnes, D.  

Colorectal cancers (CRC) are the third leading cause of cancer mortality in Canada.  

While early detection and new screening technologies are helping to improve 

survival upon diagnosis, much is still unclear about how this disease arises.  Most 

CRCs develop initially as adenomous polyps within the colon.  While these polyps 

are benign, they are at risk to progress to an invasive carcinoma.  Currently, one of 

the most common model systems for CRC is the APC/Min mouse model.  While 

these mice develop intestinal polyps, these are restricted to the small intestine and 

proximal colon and rarely progress to cancer.  Our group has recently developed a 

model in which the transcription factor Cdx has been mutated.   Cdx is expressed in 

the intestine and we have found that polyps in Cdx-Min compound mutant mice form 

throughout the intestine, including in the distal colon, and have characteristics of 

progression to a more cancerous stage.  The mechanism by which Cdx impacts 

CRC in Min mice is not understood, but Cdx function is known to also impact human 

CRC.  My work focuses on understanding how Cdx impacts the genesis of CRC, 

using the Cdx-Min mouse model.  Once I have established the means by which Cdx 

influences tumorigenesis in Min mice, I will examine human tumor samples to 

determine if similar pathways are also at play.  This work will therefore have 

immediate promise for a better understanding of factors influencing CRC, and may 

reveal novel prognostic, diagnostic, or therapeutic targets. 
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#21. Novel metastasis-suppressive functions of SMYD5 methyltransferase.  

Chaudhary N, Ardolino M, Couture JF  

Breast cancer is the 2nd most common form of cancer diagnosed in Canada. Most of 

the breast cancer-related deaths are the consequence of metastasis, a process in 

which cancer cells acquire the capacity of infiltration through tissue boundaries and 

colonizing distant organs. Hence, designing new strategies for cancer metastasis 

prevention is of paramount importance. Recent research has pointed towards a 

crucial role of SMYD family of methyltransferases in regulating breast cancer 

progression. For instance, forward genetic screens in mice have uncovered that 

ectopic expression of SMYD5 completely suppressed the capability of breast cancer 

cells to metastasize to the lung. However, a comprehensive mechanistic research 

and clinical validation analysis is necessary to categorically gather more evidences 

for identification of core signaling pathways that drive the metastatic reactivation. Our 

preliminary data show that expression of SMYD5 is either reduced or completely 

ablated in a variety of highly metastatic breast cancer cells. Further, close inspection 

of SMYD5 expression profiling in human breast cancer patient’s samples show that 

low levels of SMYD5 correlate with human breast cancer progression. In addition, we 

observe that SMYD5 expression is inversely corelated with the cell migration 

potential in vitro. Correlatively, cellular imaging experiments reveal that SMYD5 

demonstrated a polarized subcellular localization and specifically enriched at the 

migratory ends of cell projections. Further, protein-protein interaction analysis shows 

that SMYD5 primarily associates with proteins involved in cytoskeleton maintenance. 

Taken together, this converging evidence suggest that SMYD5 regulates 

cytoskeletal remodeling during cell migration and thereby modulate breast cancer 

metastasis. 
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#22. DNA methylation and alcohol use disorder in adults: results from analysis 

of peripheral blood and neural tissue 

Roy, A., Lohoff., F.W., Kaminsky, Z.A. 

Background: Alcohol Use Disorder (AUD) is associated with inflammation in neural 

tissues, neurotoxicity, and alterations in brain plasticity. Our understanding of these 

pathophysiological mechanisms may be improved by examining DNA methylation, 

an important regulator of gene expression, in individuals with AUD. Previous studies 

on AUD and methylation, however, have been limited by either small sample sizes or 

reliance on non-neural tissues solely. 

Methods: We examined associations between AUD status and DNA methylation in 

blood in a discovery (n(AUD)=336, n(control)=203) and a replication cohort 

(n(AUD)=43, n(control)=43). The replication cohort also included fMRI to assess 

brain activity as BOLD signal. Genome-wide DNA methylation generated on Illumina 

Methyl-EPIC microarrays was regressed, separately, on AUD status and BOLD 

signal, controlling for age, sex, ethnicity and cell type. Probes showing significant 

associations in both blood-based cohorts were further examined in two post-mortem 

cohorts with information on brain-tissue methylation.  

Results: We identified thirteen differentially methylated probes, twelve of which were 

associated with BOLD estimates in the amygdala, prefrontal cortex and insula. 

These probes were located in genes associated with neurogenesis (RARA, PRKCZ, 

MYH10), neurodegeneration (ZGPAT, USP6NL, UBE2E1), cognition (RASGRP1) 

and neurodevelopmental disorders (TSC2, KAT6A, ATP6V1B2). Methylation levels 

of select probes (PRKCZ, ATP6V1B2, TSC2, MYH10, RASGRP1, CSF2) mediated 

pathways from AUD to BOLD correlates of prefrontal cortex and insula.   

Conclusion: AUD affects DNA methylation levels, in turn altering neural connectivity. 

Thus, effects of alcohol on DNA methylation may explain the poor cognitive and 

behavioral outcomes associated with prolonged alcohol use.  
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#23. Is inflammation the horse pulling the Parkinson disease carriage? The 
story of LRRK2 attenuating virulent bugs and deteriorating brain health. 
 
Shutinoski B, Hakimi M, Harmsen IE, Lunn M, Lengacher N, Zhou YY, Nguyen A, 
Hake-Volling Q, El-Kodsi D, Sad S, Tomlinson J, Brown E, Schlossmacher M 
  

The Leucine Rich Repeat Kinase 2 – LRRK2 gene encodes a multi-domain protein 

where mutations causing amino acid exchange are associated with onset and 

development of Parkinson disease. Among these LRRK2 mutations, the p.G2019S 

mutation leads to a hipper-kinase activity. However, not all people with LRRK2-

G2019S mutation develop Parkinson disease. Studies that addressed the 

penetrance rate of this mutation identified distinct geographical regions with higher 

prevalence of Parkinson disease among p.G2019S carriers. This led us to believe 

that the environment probably can serve as a trigger in onset and development of 

PD among the p.G2019S carriers. In addition, our previous work identified that 

immune cells express LRRK2 abundantly. Thus we explored the role of p.G2019S in 

mouse models of a microbial challenge and the effect on brain health. 

Our key findings include: improved pathogen control by mice carrying the G2019S 

alleles, due to enriched myeloid cells in infected organ (spleen or brain); significant 

increase of ROS production in p.G2019S rodent brains due to ongoing peripheral 

inflammation; induction of α-synuclein in infected brains of p.G2019S rodents; in a 

post-chronic model of infection p.G2019S mice display learning deficit on a rotarod 

behavioral test. 

While we do not claim that a xenobiotic is a direct cause of Parkinson disease, 

increased inflammation over a lifetime can affect the brain health (similar to our data 

from chronic infection rodent model). Furthermore, inhibition of LRRK2 kinase 

activity (a research touted as a best approach to delay or control PD in the G2019S 

carriers) poses a safety concern with a potentially dire consequences. And finally, we 

are the first one to show an in vivo gain of function of the G2019S allele. 

Our research suggests that a chronic infection deteriorates brain health in mice 

harboring the G2019S mutation at faster rate, when compared to control group of 

mice.  
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#24. Identification of activated neurons in the motor cortex during post-stroke 

motor recovery   

Patricia B. de la Tremblaye, Damian Chwastek, Yingben Xue, & Diane Lagace  

Cortical remapping occurs following stroke and is one of the hypothesized 

mechanisms that contributes to functional recovery. However, it has been 

challenging to identify, with high temporal and spatial specificity at a cellular level, 

which neurons are active while performing motor tasks after stroke and during the 

different phases of stroke recovery. To meet this need, a ArcCreERT2:YFP mouse 

line was used in this study to determine which neurons are active when mice perform 

a motor task, and examine how this original network is reconfigured at different 

stages during stroke recovery. This model has the advantage of labeling the active 

network of specific populations of cells corresponding to behavioral testing at two 

time points. At the first time-point, the neurons that are active when performing a 

learned motor task can be detected by a permanent YFP+ labeling, and at the 

second time point, such as after a stroke, the neurons active by the same motor task 

are detected by expression of the immediate early gene c-fos. This paradigm allows 

for detection of neurons that are reactivated through expression of YFP and c-fos. 

Ongoing experiments from this study examine which neurons and at what time 

periods different neural ensemble are active during spontaneous biological recovery 

after a stroke. Characterization of the active neurons following stroke combined with 

optogenetic methods will allow to further elucidate whether activation of these 

different networks is sufficient to improve behavioral recovery, contributing to our 

understanding of the use of stimulation therapy for stroke survivors. 
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#25. Infant Feeding among Black women living with HIV: A three-country sites 

quantitative findings 

Egbe E. B., Phillips J.C. and Etowa J. B. 

The research drew venue-based samples of 690 HIV positive Black women living in 

Miami-Florida, United States; Ottawa, Canada and Port Harcourt, Nigeria. It 

addressed the following questions: How do cultural beliefs of HIV positive Black 

mothers influence their infant feeding practices within the first year of birth?  How do 

existing global and national infant feeding recommendations for HIV positive women 

influence infant feeding practices among HIV positive Black mothers?  The study 

aimed to appraise and tailor its findings and recommendations to enhance culturally 

appropriate interventions for this sub-population. Descriptive analyses showed that 

most (84.5%) of the mothers in all sites had correct knowledge of the national 

guideline on infant feeding while living with HIV, hence majority (73.1%) of them fed 

their infants according to the guideline. The majority of the mothers perceived that 

their spouses’ and health providers’ opinions support the guideline. The mothers 

rated their spouse and health providers’ opinions highly. A multinomial logistic 

regression with three of infant feeding methods as the dependent variable produced 

some findings. There was no significant association between cultural beliefs and: 

exclusive formula feeding relative to mixed feeding (in Canada and USA); and 

between cultural beliefs and Exclusive breastfeeding relative to mixed feeding (in 

Nigeria). Thus, the study concludes that socio-cultural expectations including cultural 

beliefs do not have greater influence on HIV positive Black mothers’ infant feeding 

practices. The established guideline has significant influence on infant feeding 

practices of HIV positive black mothers. 
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#26. Maternity care services for women living with HIV 
 
Shoemaker ES, Smith S, Bertozzi B, Bibeau C, Cousineau A, Darling L, Fraleigh A, 
Hawken S, Johnson K, Kwaramba G, Loutfy M, Walker M, Kendall C 
 

"Background 

The incidence of HIV infections among women is increasing in Canada and the 

majority of these women are of reproductive age. Continuous treatment with 

antiretroviral therapy improves the life expectancy of women living with HIV and 

enables them to become pregnant without transmitting the virus to their infants. Little 

is known about their healthcare service use and how their service use relates to 

health outcomes. Our objective is to describe, assess and evaluate maternity service 

use and outcomes for women living with HIV in Ontario. 

 

Methods 

We are conducting a retrospective population-level observational study using linked 

health administrative databases at ICES in combination with the Ontario data of the 

Canadian HIV Women’s Sexual and Reproductive Health Cohort Study (CHIWOS). 

Participants are all women living with HIV who were pregnant and gave birth in 

Ontario between 2000 and 2018. We will use multivariable regression to determine 

the association between sociodemographic and clinical variables and rates of 

maternal morbidity and birth interventions. Service use and health outcomes will be 

compared to a cohort of non-HIV women who are pregnant and give birth, matched 

to delivery date. 

 

Result 

We anticipate identifying factors associated with poor maternal health outcomes. 

 

Conclusion 

HIV specific knowledge is limited in the broader healthcare system and might lead to 

an overuse of maternity care services and clinical interventions. Our results will 

inform the maternity service use and health outcomes of women living with HIV to 

help design quality maternity care delivery strategies for women living with HIV. " 

 

 

 

 



34 
 

 

 

Health Science 

 

#27. Efficacy of cost-free pharmacotherapy for smoking cessation for high-risk 

smokers with cerebrovascular disease  

Lisa M. Cotie, Sophia Gocan, Aline Bourgoin, Robert D. Reid  

Cigarette smoking is a causative factor in the development of cerebrovascular 

disease but few studies have examined the effect of smoking cessation interventions 

in this population. Cost of smoking cessation treatments may be a barrier to quitting. 

We assessed the efficacy of cost-free smoking cessation medication compared to 

usual care (i.e. providing a prescription) in patients following stroke or transient 

ischemic attack (TIA). We undertook a two-site randomized trial of 194 smokers with 

a history of stroke or TIA from stroke prevention clinics. Ottawa Model for Smoking 

Cessation (OMSC) interventions were standard at both sites. The OMSC applies a 

systematic process to identify, treat and provide follow-up for smokers in clinical 

settings. Once a patient was identified as a smoker; they were approached to 

participate in the study. Patients were randomized to receive cost-free smoking 

cessation medications or a prescription for the same medication.  Carbon-monoxide-

confirmed continuous abstinence from smoking was measured at 1-year. There was 

no main effect for treatment group; the quit rate at 1-year follow-up in the cost-free 

group was 15.5 % compared to 14.0% in the usual care group (OR =1.13; 95% CI 

0.51 to 2.53, p=0.77). Secondary, exploratory analyses examining the effects of 

insurance coverage for smoking cessation medications suggested the cost-free 

treatment may increase cessation compared to prescription only among smokers 

without private or public health coverage for smoking cessation medication.  Cost-

free treatments for smoking cessation should be offered to smokers with stroke and 

TIA who do not have insurance coverage for smoking cessation medications. 
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#28. Chronic Musculoskeletal Pain, Self-Reported Health and Quality of Life 

among Older Populations in South Africa and Uganda  

Chao Wang, Run Pu, Bishwajit Ghose, and Shangfeng Tang  

Chronic musculoskeletal pain (CMP) is a serious health concern especially among 

the elderly population and has significant bearing on health and quality of life. Not 

much is known about the relationship between chronic pain with self-reported health 

and quality of life among older populations in low-resource settings. Based on sub-

national data from South Africa and Uganda, the present study aimed to explore 

whether the older population living with CMP report health and quality of life 

differently compared to those with no CMP complaints. This study was based on 

cross-sectional data on 1495 South African and Ugandan men and women collected 

from the SAGE Well-Being of Older People Study. Outcome variables were self-

reported physical and mental health and quality of life (QoL). Mental health was 

assessed by self-reported depressive symptoms during the last 12 months. CMP 

was assessed by self-reported generalised pain as well as back pain. Multivariable 

logistic regression models were used to measure the association between health 

and QoL with CMP by adjusting for potential demographic and environmental 

confounders. The prevalence of poor self-rated health (61.2%, 95% CI = 51.7, 70.0), 

depression (37.2%, 95% CI = 34.8, 39.6) and QoL (80.5%, 95% CI = 70.8, 87.5) was 

considerably high in the study population. Mild/moderate and Severe/extreme 

generalised pain were reported respectively by 34.5% (95% CI = 28.9, 40.5) and 

15.7% (95% CI = 12.2, 19.9) of the respondents, while back pain was reported by 

53.3% (95% CI = 45.8, 60.4). The prevalence of both types was significantly higher 

among women than in men (p < 0.001). In the multivariate analysis, both generalised 

pain and back pain significantly predicted poor health, depression and QoL, 

however, it varied between the two different populations. Back pain was associated 

with higher odds of poor self-rated health [OR = 1.813, 95% CI = 1.308, 2.512], 

depression [1.640, 95% CI = 1.425, 3.964] and poor QoL [1.505, 95% CI = 1.028, 

2.202] in South Africa, but not in Uganda. Compared to having no generalised pain, 

having Mild/Moderate [OR = 2.309, 95% CI = 1.219, 7.438] and Severe/Extreme [OR 

= 2.271, 95% CI = 1.447, 4.143] generalised pain was associated with significantly 

higher odds of poor self-rated health in South Africa. An overwhelmingly high 

proportion of the sample population reported poor health, quality of life and 

depression. Among older individuals, health interventions that address CMP may 

help promote subjective health and quality and life and improve psychological health. 
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#29. Evolution of the developmental mechanism of the anterior-posterior axis 

of the vertebrate appendages 

Qu Q., Akimenko M.A. 

The development of the vertebrate appendages (tetrapod limbs and fish fins) 

involves the formation of an anterior-posterior (AP) axis. During early development of 

the fin/limb bud, Sonic hedgehog (Shh) is expressed at the posterior mesenchymal 

margin, or the zone of polarising activity. Ectopic expression of Shh anteriorly makes 

a mirror-image duplication of the posterior fin/limb, suggesting a key role of Shh for 

the AP axis formation. Data from mice shows that the posteriorly-restricted 

expression of Shh is regulated by the early phase collinear expression of the HoxD 

cluster. An early phase regulatory region in the 3’ genomic desert of the HoxD 

cluster controls its collinear expression, with Hoxd13-Hoxd11 being expressed 

posteriorly in the limb bud. When Hoxd13-Hoxd11 are expressed in the entire limb 

bud in the mouse mutant missing Hoxd1-Hoxd10, Shh is expressed anteriorly in the 

limb bud and a symmetrical limb is formed. In order to test whether the regulation 

between the Hoxd genes and Shh is conserved between zebrafish and mouse, we 

engineered zebrafish mutants with inverted hoxda cluster using CRISPR/Cas9. In 

the mutants, hoxd1a3-hoxd11a are ectopically expressed in the entire fin bud from 

24dpf-60dpf, suggesting a similar regulatory region 3’ of the zebrafish hoxda cluster. 

However, the anterior expressions of the hoxd13-hoxd11 do not trigger anterior 

expression of shha or shhb, and the AP axis of the pectoral fins is not affected. The 

regulation between Hoxd genes and Shh is either a derived mechanism in tetrapods 

or a primitive mechanism for jawed vertebrates but lost in teleosts.  
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#30. Levels of Dechlorane Plus Detected in Humans and the Environment 

Impair Glucose Tolerance and Insulin Sensitivity in Mice 

Vian Peshdary, George Styles, Marc Ridgen, Alice Kawata, Loretta Ma, Alexander 

Sorisky , and Ella Atlas 

Type 2 Diabetes (T2D) is a metabolic disorder that is initiated by loss of insulin 

sensitivity of insulin-target tissues, leading to elevated levels of circulating glucose. 

The prevalence of T2D continues to increase in Canada and worldwide. T2D can 

result from genetic susceptibility, lifestyle influences, and environmental factors. 

Studies have proposed links between endocrine-disrupting chemicals (EDCs) and 

disturbances in glucose metabolism. The purpose of this study was to determine 

whether the flame retardant Dechlorane Plus (DP), an EDC detected in humans and 

the environment, promotes insulin resistance. C57BL/6 mice were fed either high fat 

diet (HFD) or control diet (CD) for 28 days. Mice from each group received DP (0, 

10, 100, or 1000 µg/Kg) daily except days 7, 14, 21, and 28 when glucose tolerance 

tests (GTT) were conducted. Insulin signaling was assessed in mouse, primary 

human subcutaneous and omental preadipocytes/adipocytes treated with DP (0, 10, 

100 and 1000 nM). DP significantly impaired glucose tolerance within 7 days of 

exposure in mice fed HFD, and this impairment was maintained throughout the 28 

days. Levels of circulating amylase were significantly increased in mice receiving DP 

under CD as well as HFD. Levels of adiponectin mRNA were significantly decreased 

in inguinal and epidydimal adipose tissue of mice fed CD and DP. Finally, DP directly 

inhibited insulin signaling in preadipocytes/adipocytes in vitro. Taken together, these 

results show that levels of DP comparable to those found in humans and in the 

environment impair insulin sensitivity and may contribute to the development of T2D.  
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#31. Retrospective analyses from diabetes prone rats reveal earlier defects in 

pancreas and a hepatic clue to the onset of type 1 diabetes 

Serrano D., Crookshank J., Wang G-S., Patrick C., Morgan B., Paré MF. and Scott 

F. 

Only a small proportion of individuals with diabetes risk genes develop T1D. 

Numerous immune and non-immune susceptibility genes are involved and the 

environment is an important player. It is unclear what biological processes are 

essential for disease development and when these processes are first impaired. To 

investigate this problem, pancreas biopsies from diabetes-prone rats were taken at 

30 days of age and the animals were followed until development or not of diabetes. 

Bioinformatics analysis from microarray data revealed downregulation of ER stress, 

metabolism and apoptosis pathways. Additional investigations compared gene 

expression in control (BBc) and BBdp rats age ~8, 30 and 60 days using RT-qPCR. 

As early as 8 days after birth, BBdp rats showed an increase in the unfolded protein 

response (UPR) pathway. This was associated with a decreased insulin expression 

and increased glucagon and Pcsk2 expression, which where persistent up to 30 

days in the pancreas. At 30 days, pro-inflammatory genes Tnf and Il1b were 

upregulated in BBdp pancreas in association with increased caspase-1, cleaved 

Casp3 and decreased proinsulin area. In parallel, neonatal liver showed a similar 

gene profile but an early decrease at 30 of the UPR response associated with 

increase in pro-inflammatory genes: Nlrp3, Il1b and tnf, suggesting that changes in 

the liver may precede those in the pancreas. In addition, an innate immune signature 

as well as a higher content of lipids was observed in the neonate liver from 

prediabetic rats. These results suggested that dysregulated metabolism and ER 

response in neonatal liver and pancreas long before insulitis, may create the ideal 

microenvironment that promotes the development of autoimmunity. 
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#32. Yeast metabolic pathways required for tolerance to phenolic fermentation 

inhibitors 

Fletcher E., Gao K., Mercurio K., Ali M. and Baetz K. 

The conversion of plant material into biofuels and high value products is a two-step 
process of hydrolysing plant lignocellulose and next fermenting the sugars produced. 
However, lignocellulosic hydrolysis not only frees sugars for fermentation it 
simultaneously generates toxic chemicals, including phenolic compounds which 
severely inhibit yeast fermentation. To understand the molecular basis of phenolic 
compound toxicity, we performed genome-wide chemogenomic screens in 
Saccharomyces cerevisiae to identify deletion mutants that were either 
hypersensitive or resistant to three common phenolic compounds found in plant 
hydrolysates: coniferyl aldehyde, ferulic acid and 4-hydroxybenzoic acid. Despite 
being similar in structure, our screen revealed that yeast utilizes distinct pathways to 
tolerate phenolic compound exposure. Furthermore, although each phenolic 
compound induced reactive oxygen species (ROS), ferulic acid and 4-
hydroxybenzoic acid-induced a general cytoplasmic ROS distribution while coniferyl 
aldehyde-induced ROS partially localized to the mitochondria and to a lesser extent, 
the endoplasmic reticulum. We found that the glucose-6-phosphate dehydrogenase 
enzyme Zwf1, which catalyzes the rate limiting step of pentose phosphate pathway, 
is required for reducing the accummulation of coniferyl aldehyde-induced ROS, 
potentially through the sequestering of Zwf1 to sites of ROS accumulation. Our novel 
insights into biological impact of three common phenolic inhibitors will inform the 
engineering of yeast strains with improved efficiency of biofuel and biochemical 
production in the presence hydrolysate-derived phenolic compounds. 
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