
 



 

WELCOME 
     
Dear CRINA Research Day Attendee: 
 
Thank you for joining us at the fifth annual CRINA Research Day. Last year, at our fourth 
event, we welcomed over 250 attendees and featured more than 100 posters from many 
departments and faculties across campus. We are happy to announce that many of those attendees 
signed up to be members of CRINA, forming the core of our cancer research community. One year 
later, we continue to build our cancer research community by hosting a cancer-themed Research 
Day yet again. This year, we have continued to provide trainees with an opportunity to organize 
the program and present their work orally to our cancer research community at the University of 
Alberta. We hope that you will continue to explore what the University of Alberta has to offer in 
the cancer research sphere and grow your network of collaborators through future CRINA 
Research Days. 
 
CRINA as an institute has a well-established reporting structure with operations committees 
and advisory boards. At our core, we continue to strengthen connections within our cancer research 
community by hosting events throughout the year such as seminars and symposia. Our leadership 
team is working on defining University of Alberta strengths in cancer research in terms of research 
excellence and available infrastructure and platforms. We plan to build on these strengths to 
accelerate discovery and innovation. CRINA also represents the interests of its members as a 
unified voice on the provincial stage, working with AHS, AIHS and the ACF. Our ultimate goal 
is to establish our Institute as a national leader in cancer research and patient care, wherein clinical 
outcomes are addressed with scientific inquiry and where research drives innovations in cancer 
prevention, treatment and survivorship. 
 
We hope you will enjoy today’s program and find time to strengthen or make new collaborations 
with the CRINA community. 
 

 
CRINA Co-Directors L-R: Dr. David Brindley (Department of Biochemistry), Dr. Lynne 
Postovit (Department of Oncology), & Dr. Frederick West (Department of Chemistry). 
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MESSAGE FROM THE DEAN 
 
 

Since its creation in 2014, the University of Alberta’s Cancer Research 
Institute of Northern Alberta (CRINA) has embodied the dedication, 
interdisciplinary collaboration and drive for innovation that produces 
significant advancements in the fight against cancers. Every year, clinicians 
and researchers lead research projects and clinical trials that change lives in 
Alberta. 
 
Cancers have impacted the lives of many of us, and continue to affect more 
families in Canada and around the world every year. Cancers do not give us 

breaks. Their complexity and evolving resistance to therapeutics call for multiple approaches to 
diagnosis and treatment. We have come a long way building a path for a healthier future, an 
ongoing task that brings challenges, but also promising outcomes. We say there is only one cure 
for cancer―research. 
 
The breakthroughs that have been achieved in cancer research so far did not happen by the work 
of one person alone. Partnerships are essential for CRINA to succeed in this quest. Knowledge is 
translated into new options of care at cutting-edge cancer centres like the Cross Cancer Institute, 
and clinical trials are conducted at the Cross, as well as at the University of Alberta Hospital and 
the Stollery Children’s Hospital. Our initiatives grow with the support of public entities, generous 
donors and industry partners.  
 
It is our commitment as a health sciences education and research centre to continue to lead 
significant efforts against cancer by creating new avenues, especially for precision health, which 
results in more effective and safer treatments. Together, we are helping to build a bridge of health 
and hope for the public good. 
 
At the Faculty of Medicine & Dentistry, we are immensely proud to have CRINA as one of our 
world-class institutes. We wish you an inspiring and productive Research Day, with meaningful 
lessons and stimulating ideas to set new projects in motion. 
 
Dennis Kunimoto, MD, FRCPC 
Acting Dean, Faculty of Medicine & Dentistry  
University of Alberta 
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MESSAGE FROM THE VICE PRESIDENT (RESEARCH) 
 
An estimated 80,000 Canadians will lose their battles with cancer this year, and over 6,500 of them 
will be Albertans. To improve outcomes for patients and families with cancer, the University of 
Alberta created the Cancer Research Institute of Northern Alberta (CRINA), one of three 
multidisciplinary Translational Science Institutes designed to foster research collaboration and 
move discoveries from lab to the clinic. CRINA annual research days attract over 250 people, all 
coming to learn more about the institute and its latest achievements. CRINA also hosts world class 
research events such a Gairdner Symposia on Cancer, and hosts leading scientists such as Sir Paul 
Nurse, a Nobel laureate celebrated for his discoveries on cell cycle control. 
 
These and other events illustrate the exciting initiative that CRINA has become. Research Days 
2018 will continue to showcase CRINA’s achievements and tremendous potential. CRINA is 
focused on redefining the standard of cancer care in Alberta by improving our understanding of 
cancer biology, cancer imaging, and developing new therapeutics and biomarkers to diagnose 
patients with greater accuracy, address relapse rates and help improve cancer prevention. 
 
I congratulate the life sciences faculties on this important interdisciplinary initiative, and I wish 
you continued success. 
 

 
 
Matthias Ruth, PhD 
Vice-President (Research) 
University of Alberta 
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CRINA RESEARCH DAY 2018 PROGRAM 

 

7:30 AM   REGISTRATION        KATZ Atrium 
7:30 AM – 8:15 AM          BREAKFAST            KATZ Atrium 
 

8:15 AM – 8:40 AM           WELCOME ADDRESS             Allard Family Lecture Theater 
 
Dr. Catherine Field, Professor, Department of Agricultural, Food 
& Nutritional Science, Research Day Organizing Committee 
 
Dr. Chris Power, Vice-Dean (Research), Faculty of Medicine and 
Dentistry 
 
Dr. Lynne Postovit, Co-Director CRINA 
Associate Professor, Department of Oncology 

______________________________________________________________________________ 
 

SESSION I: NOVEL THERAPEUTICS AND BIOMARKERS            Allard Family Lecture Theater 

Chair: Dr. Atiyah Yahya  Co-Chair: Powel Crosley 

8:40 AM – 8:55 AM  Dr. Gino Fallone, Department of Oncology, Division of Medical 
Physics 
Description and Clinical Potential of the Alberta Linac-MR: 
Aurora-RTTM 

8:55 AM – 9:10 AM  Dr. Hasan Uludag, Department of Chemical and Materials 
Engineering 
Gene Based Approach to Cancer Therapy     

9:10 AM – 9:25 AM Dr. Olivier Julien, Department of Biochemistry 
Mechanism of Caspase-Mediated Cell Death 

9:25 AM – 9:40 AM  Mrs. Bahareh Hamedi, Department of Oncology 
Anti-Cancer Effects of n-3 Long Chain Polyunsaturated Fatty 
Acids (LCPUFA) on Ovarian Cancer Growth in Vitro and in Vivo 
 

9:40 AM – 10:00 AM Coffee Break  
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10:00 AM – 10:30 AM           KEYNOTE PRESENTATION            Allard Family Lecture Theater 
Dr. André Veillette, Director, Molecular Oncology Research Unit, 
IRCM, IRCM Research Professor, Professor, Department of 
Medicine, Université de Montréal, Adjunct Professor, Department 
of Medicine, McGill University, Canada Research Chair in 
Immune System Signaling 
Understanding How Immunotherapy Against Cancer Works 

______________________________________________________________________________ 
 

10:30 AM – 12:00 PM        POSTER SESSION 1    KATZ Atrium 
   
 

 
12:00 PM – 1:00 PM           LUNCH/NETWORKING   KATZ Atrium 
 

SESSION II: PREVENTION, LIFESTYLE AND SURVIVORSHIP            Allard Family Lecture Theater 

Chair: Dr. Catherine Field Co-Chair: Amirali Bukhari 
 

1:00 PM – 1:15 PM Dr. Russell Greiner, Department of Computing Science 
Towards Patient-Specific Treatment: Medical Applications of 
Machine    Learning 

1:15 PM – 1:30 PM  Dr. Vickie Baracos, Department of Oncology, Division of 
Palliative Care Medicine 
Cachexia, the Last Illness 

______________________________________________________________________________ 
 

SESSION III: CANCER BIOLOGY                                     Allard Family Lecture Theater 

Chair: Dr. Roseline Godbout Co-Chair: Hyeong Jin Kim 

1:30 PM – 1:45 PM  Dr. Mary Hitt, Department of Oncology, Division of Experimental 
Oncology 
Preclinical Development of a New Oncolytic Vaccinia Virus for 
the Treatment of Bladder Cancer 

1:45 PM – 2:00 PM  Dr. Fred West, Department of Chemistry 
Unlocking the Door to Cancer Cells Using Fructose Transport 
Machinery 

2:00 PM – 2:15 PM  Dr. Michael Hendzel, Department of Cell Biology 
Histone Acetylation Regulates Chromatin Accessibility by 
Inhibiting Phase Separation 
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2:15 PM – 2:30 PM  Dr. Mohammad Ali, Departments of Pharmacology & Oncology 
Matrix Metalloproteinase-2 Mediates Ribosomal RNA 
Transcription by Cleaving Histone H3 Within the Nucleolus 

 

 

2:30 PM – 3:45 PM           POSTER SESSION 2                                KATZ Atrium 

                                          
 

SESSION IV: ELEVATOR PITCHES                                             Allard Family Lecture Theater 

Chair: Dr. David Brindley Co-Chair: Gareth Armanious 
 

3:45 PM – 4:15 PM      Elevator Pitch Competition 

Rory Macdonald, Department of Chemistry, Division of Medicinal 
Chemistry 

Brennen Dobberthien, Department of Oncology, Division of 
Medical Physics 

Clara Fallone, Department of Oncology, Division of Medical 
Physics 

Katherine Ford, Department of Agricultural, Food & Nutritional 
Science 

Sarah Purcell, Department of Agricultural, Food & Nutritional 
Science 

Tae Hwan Kim, Department of Biochemistry 

Courtney Mowat, Department of Oncology 

Marnie Newell, Department of Agricultural, Food & Nutritional 
Science 

Ahmed Elmenoufy, Department of Chemistry 

Zelei Yang, Department of Biochemistry 

 



 

7 
 

4:15 PM – 4:30 PM      CLOSING REMARKS AND AWARDS 
Dr. Atiyah Yahya, Associate Professor, Department of Oncology, 
Division of Medical Physics, Research Day Organizing Committee 

4:30 PM – 6:30 PM           RECEPTION & CASH BAR     KATZ Atrium 
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Dr. B. Gino Fallone 
Department of Oncology 

Description and Clinical Potential of the Alberta Linac-MR: Aurora-RTTM 
The development and clinical potential of the Alberta linac-MR, the Aurora-RTTM is presented. 
Being the first to merge an MRI to a linac, the laboratory built a further prototype and is 
installing a third to be used clinically after regulatory clearance. The signficantly improved soft-
tissue visualization of live cine MR imaging while irradiating the tumour, even if moving due to 
breathing or other process, offers the potential of significantly improving the tight detection of 
the tumour and the precise delivery of the therapeutic dose to the tumour whole avoiding 
surrounding healthy tissues. The Aurora-RT features an isocentrically mounted linac that rotates 
with a biplanar MR system with  the radiation beam's central axis parallel to the MR system's 
magnetic B 0 field. The advantages over other designs being developed include avoidance of 
strong angle-dependent MR field non-uniformities, shimming, avoidance of increased dose at 
beam exit and tissue-lung interfaces and tissue-air-gas within the patient,  to treat all peripheral 
tumors such as in the  breast, a cryogen-free superconducting magnet that  does not  require  a 
helium vent, and the ability to turn the MR system's magnet off or on in a few minutes for 
servicing. The CCI is preparing clinical studies to show the potential of the Aurora-RT in 
improving outcome for solid tumours, in general, and even, in decreasing the number of 
treatment sessions for some tumours. 
 
 

Dr. Hasan Uludag 
Department of Chemical and Materials Engineering 

Gene Based Approach to Cancer Therapy 
Treating cancers with gene-based medicinal agents is providing exciting opportunities to address 
the shortcomings of conventional therapies. It has been possible to address the root cause of 
carcinogenesis in this way unlike any other interventions that attempt to non-specifically limit 
the uncontrolled cell growth. The unique features of cell-impermeable nucleic acids, however, 
make them difficult to deliver in a clinical setting. Synthetic biomaterials specifically designed to 
undertake effective delivery of nucleic acids are needed for clinical translation. We are exploring 
a particular class of biomaterials, namely lipid-incorporating cationic polymers, to undertake 
experimental therapies in preclinical models, with the overall aim of implementing gene therapy 
for cancer. The biomaterials can effectively assemble the RNA and DNA based polynucleotides 
into nano-sized particles suitable for cellular uptake. Lipids in cationic polymers, while 
facilitating cellular uptake, also reduce the binding capability of the biomaterials to nucleic acids, 
which needs to be compensated during nanoparticle assembly. We found similar amphiphilic 
materials to be functional for delivery of both siRNA and plasmid DNA into human cells, 
although individual biomaterials were identified to be optimal for certain cell types/nucleic acids. 
Using the engineered biomaterials, it was possible to identify novel siRNAs (and targets) that 
impaired the proliferation of breast cancer cell models in the absence of drugs. Silencing aberrant 
genes in leukemia cell lines and patient-derived mononuclear cells was also possible with lipid-
incorporating polymers and siRNA delivery, with desirable therapeutic responses. Our studies 
indicate a close relationship between the molecular details of the biomaterials and 
physicochemical properties of nanoparticles, and ultimately their anti-cancer efficacy. This 
presentation will emphasize the therapeutic potential and underlying operational basis of nucleic 
acid delivery for cancer therapy. 
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Dr. Olivier Julien 

Department of Biochemistry 
Mechanism of caspase-mediated cell death 
The central goal of our research is to characterize how proteases regulate biological processes, 
such as apoptosis, cell differentiation and viral infection, through the identification of protease 
substrates. For example, the dysregulation of caspases, cysteine proteases that cleave substrates 
at aspartate residues, underlies several human diseases including cancer and autoimmunity. A 
better understanding of these enzymes is therefore of great interest toward the design of new 
therapies and improved elucidation of disease mechanisms. In short, we use a rationally 
engineered peptide ligase enzyme called subtiligase to attach biotinylated ester peptide probes to 
free N-termini, allowing site-specific identification and quantification of cleavage sites by LC-
MS/MS. Using functional proteomics approaches, we aim to identify protease substrates that 
play critical roles in a variety of biological processes, such as cancer and cell differentiation. 
 
 

Bahareh Hamedi 
Department of Oncology 

Anti-Cancer Effects of n-3 Long Chain Polyunsaturated Fatty Acids (LCPUFA) on 
Ovarian Cancer Growth in Vitro and in Vivo 
In this study, we evaluated the effect of n-3 LCPUFA on OC cell growth and sensitivity to 
carboplatin both in vitro and in vivo. 
In vitro assays were designed to assess cell growth, viability, fatty acid composition and 
apoptotic-related protein expression in 6 OC cell lines and normal ovarian and fallopian tube 
cells. Cells were treated with different concentrations of DHA (Docosahexaenoic acid) and OA 
(Oleic acid, as a control) from 10 to 320 uM.  
The inhibitory effect of DHA on the growth and viability was demonstrated in clear-cell 
carcinoma cell line ES2. Pre-treatment with DHA increased the sensitivity of resistant OC cell 
lines A2780cp, ES2 and SKOV3 to carboplatin. We showed that DHA induced both early and 
late apoptosis in the DHA sensitive cell lines. Evaluation of different apoptotic pathway proteins 
and dead receptor CD95 expression is in progress. 
For in vivo part of the study, after transplanted tumors reached 2-3mm2, mice were randomly 
assigned into four groups: basal diet, basal diet plus carboplatin treatment, DHA diet and DHA 
diet plus carboplatin treatment. We determined that DHA enriched diet significantly reduced the 
tumor growth compared to control basic diet, significantly increased the sensitivity of PDX 
tumors to carboplatin treatment and reduced toxicity associated with chemotherapy. Histological 
evaluation showed that combination of DHA diet with carboplatin treatment increased the area 
of necrosis in tumors compared to control group. To evaluate the mechanism of DHA on PDX 
tumors, the expression of proliferation and dead receptor markers, as well as cellular DNA 
fragmentation will be assessed by IHC. 
In vitro and in vivo evidence of DHA efficacy on OC cell growth was demonstrated. Further 
studies, as well as clinical trials are necessary to provide a strong rationale for a targeted n-3 
PUFA intervention to be considered as an adjuvant to antineoplastic drug therapy of OC. 
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Dr. André Veillette 
Montreal Clinical Research Institute (IRCM), Montréal, Québec, Canada 

 
Understanding How Immunotherapy Against Cancer Works 
Without a doubt, introduction in the clinic of antibodies capable of blocking co-inhibitory 
immune cell receptors, the so-called “inhibitory immune checkpoints”, has been the most 
significant advance in anti-cancer therapy of the past decade.  A Nobel prize was recently 
awarded for this discovery.  As single agents, immune checkpoint blockers have shown 
promising effectiveness against a variety of human tumors, albeit by causing some toxicities.  
Thus, attempts have been directed at improving the efficacy and lessening the toxicities of these 
antibodies.  These efforts have been accompanied by a renewed interest in understanding how 
immune checkpoints and their blockers work at the immunological and molecular levels.  
Indeed, a clear understanding of the mechanism of action of a target or a drug is critical not only 
from a basic research point-of-view, but also from a clinical standpoint, as it helps in identifying 
the patients more likely to respond to the drug.  It may also aid in predicting or preventing 
toxicities.  In addition to reviewing the current state of immunotherapy against cancer, I will 
present basic research findings from our laboratory highlighting the notion that a better 
understanding of how immunotherapy works, at the cellular and molecular levels, may improve 
the efficacy of this therapeutic approach. 
 
 

Dr. Russell Greiner 
Department of Computing Science 

 
Towards Patient-Specific Treatment: Medical Applications of Machine Learning 
Patient-specific treatment requires determining which treatment has best chance of success for an 
individual patient, based on all available information. As this typically depends on many patient 
characteristics, finding a single biomarker is often not sufficient; nor is it enough to find the set 
of top biomarkers, as the best treatment depends on how multiple factors collectively relate to the 
outcome, perhaps combined using a classifier such as a decision tree. In many situations, these 
"best treatment" classifiers are not known initially. Fortunately, there is often a corpus of 
historical data, which includes both descriptions of previous patients, as well as the treatment 
outcomes. The field of Machine Learning (ML) provides tools to help here -- tools that can 
"learn" which treatment is most effective for a given patient, based on his/her specific symptoms. 
This presentation introduces the relevant ideas, using real-world medical examples -- starting 
with a way to help predict which breast cancer patients are likely to suffer a relapse, based on the 
subcellular location of certain adhesion proteins, as well as the standard clinical features. We use 
this to show the difference between standard association studies (designed to find biomarkers) 
and this machine learning methodology.  We then demonstrate that this methodology can be used 
for a wide variety of other medical tasks, and if time permits, discuss some foundational work -- 
eg, providing an effective way to predict how long a specific patient will survive. 
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Dr. Vickie Baracos 
Department of Oncology 

CACHEXIA, the last illness 
CACHEXIA is a debilitating wasting condition which affects most of ~80K Canadians/year who 
live with advanced cancer. Half of cancer deaths worldwide (~8.2 million/y) are attributed to the 
cancers highly associated with cachexia: pancreatic, gastroesophageal lung, liver & colorectal. 
Cachexia leads to progressive functional impairment, treatment-related complications, poor 
quality of life, mortality and burdens the health care system by increased inpatient care, 
hospitalization costs and length of stay. In this presentation I will illustrate the cachexia - related 
wasting of skeletal muscle, cardiac muscle, and adipose tissue using diagnostic imaging, and 
illustrate their association with symptoms including fatigue and shortness of breath as well as 
with loss of physical functioning. Data will be presented regarding cachexia-related distress 
obtained with the EORTC- QLQCAX, a recently validated cachexia-specific quality of life 
instrument (J Pain Symptom Manage. 2017;53(2):232-42).  Loss of ability to live independently 
and worry about placing a burden on others are prominent concerns of patients with cancer 
cachexia. 
 
 

Dr. Mary Hitt 
Department of Oncology 

Preclinical Development of a New Oncolytic Vaccinia Virus for the Treatment of Bladder 
Cancer 
Bladder cancer (BlCa) is the 5th most common cancer in Canada. Current treatments include 
surgery, chemotherapy, and/or intravesicular administration of the live bacterial strain Bacillus 
Calmette-Guerin (BCG). Unfortunately, recurrence rates are high, requiring frequent and 
invasive monitoring and re-treatment. Recurrence of BlCa resistant to standard treatments 
necessitates removal of the bladder. Virologist David Evans (Medical Microbiology and 
Immunology) has engineered a strain of vaccinia virus (VACV) to grow selectively in cancer 
cells, due to dependence of the virus on activated cellular nucleotide biosynthetic pathways. 
Importantly, bladder cancer cells that are resistant to BCG infection support VACV replication, 
as do primary human bladder tumors in culture and in xenograft models. We have shown by 
administering this VACV directly into the bladder of tumor-bearing animals, that this treatment 
is safe, selective for cancer cells, causes tumor regression, and induces long-lived protective anti-
tumor immune responses. We aim to initiate a clinical trial of this VACV in patients with non-
muscle-invasive BlCa within the next two years. 
 
 

Dr. Fred West 
Department of Chemistry 

Unlocking the Door to Cancer Cells Using Fructose Transport Machinery 
A specialized class of proteins, the facilitated hexose transporters, are responsible for importing 
the common sugars such as glucose and fructose that fuel the metabolism of all cells.  Some 
types of cancer show abnormally high levels of the main fructose transporter, known as GLUT5.  
Because most normal tissues do not express GLUT5, this presents an opportunity for selective 
targeting of these tumor cells.  We have found that unnatural compounds that structurally 
resemble fructose are recognized and transported into breast cancer cells by GLUT5, and these 
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fructose mimics can include molecular cargoes that permit the detection of the molecules within 
those cells.  This phenomenon can be exploited as a diagnostic method, as well as in medical 
imaging.  This talk will discuss recent results involving synthesis of fructose derivatives that are 
potentially applicable in optical imaging or positron emission tomography (PET), along with the 
potential use of the same platform for targeted delivery of cancer drugs. 
 
 

Dr. Mohammad Ali 
Departments of Pharmacology & Oncology 

Matrix Metalloproteinase-2 Mediates Ribosomal RNA Transcription by Cleaving Histone 
H3 Within the Nucleolus 
Background: Cellular proliferation requires synchronization of multiple cellular organelles 
including the nucleolus. The nucleolus, a specialized region of the nucleus, is the site of 
ribosomal gene transcription and posttranscriptional processing. Epigenetic regulation, which 
includes post-translational modifications of the N-terminal tail of histones, is also important in 
controlling cell proliferation. Matrix metalloproteinase-2  (MMP-2) can be found within the 
nucleus but its role there remains elusive. We report here the localization of MMP-2 to the 
discrete sites of rRNA transcription within the nucleolus and provide evidence that it modulates 
rRNA transcription and stimulates cell proliferation. Methods: Using biochemistry and 
fluorescence microsocpy techniques we identified of MMP-2 in the nucleoli of human 
osteosarcoma (U-2 OS) cells. We used in vitro cleavage assays testing active MMP-2 on 
individual histones to determine if they could be regulatory targets. ChIP-qPCR was used to map 
MMP-2 on the rDNA gene promoter and the effects on rRNA transcription were assessed by 
qRT-PCR. CRISPR/Cas9 gene editing and siRNA were used to knockout/down MMP-2 and 
assess its role in cell proliferation. Results: Confocal imaging revealed that MMP-2 accumulates 
at active rRNA transcription sites within the nucleolus. Nucleolar ChIP-qPCR showed that 
MMP-2 is enriched on the rDNA gene promoter consistent with a role in regulating rRNA 
transcription. Indeed, knocking down/out MMP-2 or inhibiting its activity in cells affected pre-
rRNA levels and inhibited cell proliferation. MMP-2 cleaved histone H3 between K18 and Q19 
in vitro and within the nucleolus. Interestingly, acetylation of K residues enhances histone H3 
clipping by MMP-2. Our results reveal that MMP-2 cleaves the N-terminus of histone H3 in the 
nucleolus, modulates rRNA transcription and thus facilitates cell proliferation. Conclusions: 
MMP-2 within the nucleolus regulates rRNA gene expression through cleavage of histone H3 N-
terminus. This novel intranucleolar mechanism of MMP-2, which previously was only thought to 
act extracellularly, adds to the variety of roles MMP-2 plays in facilitating cancer cell 
proliferation.  
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Poster 17 
Rabih Abou Farraj 

Biochemistry  
Characterizing Novel Inhibitors of Ubc13 
Rabih Abou Farraj, Yue Fan, Ross Edwards, Mark Glover 
Ubc13 is an E2 ubiquitin conjugating enzyme, and together with its binding partner Mms2, form 
lysine 63-linked polyubiquitin chains (Lys63-linked) which are involved in recruiting down 
stream factors involved in the DNA damage response (DDR), and NF-kB signalling. Recent 
findings have implicated Ubc13 in the development of radioresistance in subpopulations of 
breast cancer cells, as well as metastatic breast cancers (1). Furthermore, it is implicated in 
certain subtypes of large B-cell lymphomas which are particularly dependent on constitutive NF-
kB signalling (2). Ubc13 therefore makes for a promising target for cancer therapy. In 
preliminary work, our group has developed a small molecule inhibitor that binds Ubc13’s 
distinct active site to inhibit its activity.  Mammalian cells expressing Ubc13 were utilized to 
study the effects of the small molecule, although Ubc13 was inhibited, off target effects were 
observed (3).  
Here we present a novel compound, NSC291068, that we hypothesize covalently and specifically 
inhibits Ubc13 in vitro. We began by purifying Ubc13 and Mms2 and reconstituting the 
heterodimer. An absorbance assay suggests that the inhibitor covalently reacts with Ubc13's 
active site, and the resulting reaction triggers a colour change which is monitored by a 
spectrophotometer. The reaction is not observed when a crucial cystine residue in the active site 
is mutated to a serine, suggesting there is specificity for the active site pocket. Furthermore, a 
lys63-linked polyubiquitin chain building assay showed that at micro molar concentrations of 
compound, polyubiquitin chain formation is inhibited. Concurrently, with the biochemical 
characterization of the inhibitor, we are conducting crystallization trials to determine the 
structure of the inhibitor complexed with Ubc13. The structural studies will shed light on the 
mechanism of inhibition and show key interactions within in the active site pocket. From the 
preliminary data we can conclude NSC291068 is a promising compound that covalently and 
specifically inhibits of Ubc13 in vitro.  
 
References:  
1. Zhang, P. et al. miR-205 Acts as a Tumour Radiosensitizer by Targeting ZEB1 and Ubc13. 
Nat Commun   5, 5671 (2014). 
2. Pulvino, M. et al. Inhibition of Proliferation and Survival of Diffuse Large B-cell Lymphoma 
Cells by a Small-Molecule Inhibitor of The Ubiquitin-Conjugating Enzyme Ubc13-Uev1A. 
Blood 120, 1668-77 (2012). 
3. Hodge,C.D. et al. Covalent Inhibition of Ubc13 Affects Ubiquitin Signaling and Reveals 
Active Site Elements Important for Targeting. ACS Chem Biol 10, 1718-28 (2015). 
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Poster 29 
Marawan Ahmed 

Pharmaceutical sciences 
GPCRligands_Classify.Py, A Rigorous Machine Learning Classifier For GPCR Ligands To 
Address The Problem Of Drug Poly-Pharmacology 
Marawan Ahmed, Khaled Barakat 
With the introduction of powerful computational infrastructure, smarter and more 
computationally intensive machine learning (ML) algorithms are routinely applied by 
chemoinformaticians to address several challenges in polypharmacology [1]. Although 
experimental polypharmacology investigational methods in-vitro or in-vivo do exist, these 
methods, however, are limited by their resources-intensive nature. Therefore, there will be 
always a need to develop better and faster computational models to screen for compounds that 
may exert a poly-pharmacological effect. Under certain circumstances, poly-pharmacology may 
be advantageous if the overall pharmacological response is potentiated by the compound’s ability 
to hit multiple biological targets. A classic example of disease pathways that may benefit from 
polypharmacology is the anti-cancer activity of kinase inhibitors. Another example is targeting 
the G-Protein Coupled Receptors (GPCRs) pathways. The anti-hypertensive effect of several 
blood pressure lowering agents usually resulted from the combination of agonistic/antagonistic 
effects on several GPCRs [2]. 
 
In the current study, we attempted to develop a ligand-based ML model to be used for GPCRs 
polypharmacology screening. We have collected > 1,000,000 data points comprised from the 
experimentally measured molecular association data of > 300,000 unique ligands against > 1,500 
GPCRs. The data was assembled from the GPCR-Ligand Association (GLASS) database from 
the Zhang research group at the University of Michigan [3]. Before using the input data to train 
the ML models, the data were preprocessed using the Pandas library in Python. We have used 
various molecular featurization methods to describe the input molecules. Additionally, we have 
tested various supervised ML algorithms and compared the performance of all of them in terms 
of accuracy, precision, recall and the F scores. Our current data suggest that the decision trees 
families of algorithms outperform other ML algorithms for both classification and regression 
tasks. 
 
References 
[1] Varnek, Alexandre, and Igor Baskin. "Machine learning methods for property prediction in 
chemoinformatics: quo vadis?." Journal of chemical information and modeling 52.6 (2012): 
1413-1437. 
[2] Jacobson, Kenneth A., Stefano Costanzi, and Silvia Paoletta. "Computational studies to 
predict or explain G protein coupled receptor polypharmacology." Trends in pharmacological 
sciences 35.12 (2014): 658-663. 
[3] Chan, Wallace KB, et al. "GLASS: a comprehensive database for experimentally validated 
GPCR-ligand associations." Bioinformatics 31.18 (2015): 3035-3042. 
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Poster 67 
Abdulrahman Alenazi 

Surgery, Otolaryngology 
The prognostic significance of Bcl-xL and p53 expression in oropharyngeal cancer    
Alenazi A, Ziai H, Hearn M, Zhang H, O’Connell D, Côté D, Ansari K, Williams D, Puttagunta 
P, Harris J, Seikaly H, Biron V 
Background: The role of molecular biomarkers in oropharyngeal squamous cell carcinomas 
(SCC) has recently been increasingly recognized in the literature. There is contrasting evidence 
in the literature with regards to biomarkers p53 and Bcl-xL (B-cell lymphoma extra large) 
expression in this devastating disease. The purpose of this study was to determine the survival 
outcomes of patients with oropharyngeal SCC according to p53 and Bcl-xL expression profile.  
Methods: After research ethics approval, we identified patients that were diagnosed with 
oropharyngeal SCC at the University of Alberta Hospital between 1998 and 2009. Patients were 
included if they were treated with curative intent (with multiple modalities including primary 
surgical or radiation treatment regimens with or without chemotherapy).  A tissue microarray 
(TMA) was constructed from patients’ biopsies or surgical specimens. Information related to 
patient demographics, disease, treatment, and oncologic outcomes were collected prospectively. 
Biomarkers (p53 and Bcl-xL) analyzed individually and together for effects on survival. Patients 
were stratified by smoking status and p16 status.  
Results: 166 patients were included (mean age 56.7 years; standard deviation (SD) ±10.0; 78% 
male). High expression of Bcl-xL (p=0.04) independently demonstrated a significant association 
with nodal disease at presentation, and was associated with decreased overall survival on Kaplan 
Meier analyses (p=0.04). High p53 expression did not show an association with nodal disease 
(p=0.8). Combined expression of low Bcl-xL and low p53 conferred a survival advantage in non-
smokers (p=0.04). Multivariate Cox regression analysis supported smoking and p16 status as 
independent prognosticators for OS.  
Conclusions: This study suggests that biomarker profiling using combined Bcl-xL and p53 may 
serve as an important prognostic marker in select patients with oropharyngeal SCC in predicting 
who may benefit from treatment escalation or de-escalation. Other prognostic biomarkers may 
help predict which patients are likely to aggressive disease and/or develop recurrences. 
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Mohammad Ali 

Pharmacology & Oncology 
Matrix metalloproteinase-2 mediates ribosomal RNA transcription by cleaving histone H3 
within the nucleolus  
Mohammad A.M. Ali, Javier Garcia-Vilas, Christopher Cromwell, Basil Hubbard, Michael J. 
Hendzel and Richard Schulz 
Background: Cellular proliferation requires synchronization of multiple cellular organelles 
including the nucleolus. The nucleolus, a specialized region of the nucleus, is the site of 
ribosomal gene transcription and posttranscriptional processing. Epigenetic regulation, which 
includes post-translational modifications of the N-terminal tail of histones, is also important in 
controlling cell proliferation. Matrix metalloproteinase-2  (MMP-2) can be found within the 
nucleus but its role there remains elusive. We report here the localization of MMP-2 to the 
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discrete sites of rRNA transcription within the nucleolus and provide evidence that it modulates 
rRNA transcription and stimulates cell proliferation. Methods: Using biochemistry and 
fluorescence microsocpy techniques we identified of MMP-2 in the nucleoli of human 
osteosarcoma (U-2 OS) cells. We used in vitro cleavage assays testing active MMP-2 on 
individual histones to determine if they could be regulatory targets. ChIP-qPCR was used to map 
MMP-2 on the rDNA gene promoter and the effects on rRNA transcription were assessed by 
qRT-PCR. CRISPR/Cas9 gene editing and siRNA were used to knockout/down MMP-2 and 
assess its role in cell proliferation. Results: Confocal imaging revealed that MMP-2 accumulates 
at active rRNA transcription sites within the nucleolus. Nucleolar ChIP-qPCR showed that 
MMP-2 is enriched on the rDNA gene promoter consistent with a role in regulating rRNA 
transcription. Indeed, knocking down/out MMP-2 or inhibiting its activity in cells affected pre-
rRNA levels and inhibited cell proliferation. MMP-2 cleaved histone H3 between K18 and Q19 
in vitro and within the nucleolus. Interestingly, acetylation of K residues enhances histone H3 
clipping by MMP-2. Our results reveal that MMP-2 cleaves the N-terminus of histone H3 in the 
nucleolus, modulates rRNA transcription and thus facilitates cell proliferation. Conclusions: 
MMP-2 within the nucleolus regulates rRNA gene expression through cleavage of histone H3 N-
terminus. This novel intranucleolar mechanism of MMP-2, which previously was only thought to 
act extracellularly, adds to the variety of roles MMP-2 plays in facilitating cancer cell 
proliferation.  
 
 
 

Poster 41 
Radim Barta 

Oncology 
Radiologically Negligible Radio Frequency Detector Coils for the Linac-MR 
Radim Barta, Andrei Ghila, Vyacheslav Volotovskyy, Keith Wachowicz, Satayapal Rathee, B. 
Gino Fallone, Nicola De Zanche 
Introduction: 
Combining real-time magnetic resonance imaging (MRI) with adaptive radiation therapy using a 
linear accelerator (linac), the Cross Cancer Institute’s linac-MR will enable more precise dose 
delivery to tumours by tracking tumour position during treatment and adjusting treatment 
delivery in real time[1]. High MR image quality (signal-to-noise (SNR)) is achieved with close-
fitting surface radio-frequency (RF) coil arrays near the tumour[2]. Consequently, such coils may 
be struck by the radiation beam of the linac-MR; with standard construction, coils will increase 
the dose to a patient's skin beyond acceptable levels[3]. We therefore investigate the effect of 
conductors of lower density (aluminum vs copper) and thickness on surface dose and SNR. 
 
Methods: 
Surface dose from a 6MV beam (8.5cmx8.5cm field) below a conductor was measured as a 
fraction of maximum dose (Dmax) with a parallel-plate ion chamber below sheets of copper (18-
100µm) and aluminum (2-50µm) in a parallel magnetic field (0.21T).  
Surface coils (square:15cmx15cm) were constructed using 6mm wide copper (17,32,35,127µm 
thick) and aluminum (9,13,20,127µm thick) conductors. Signal and noise images of a cylindrical 
(19cm ⌀, 15cm tall) phantom were acquired with each coil to calculate SNR. 
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Results: 
Aluminum (127µm-thick) provides a 3-fold reduction in surface dose relative to the same 
thickness of copper without loss of SNR. Reducing conductor thickness (copper 127→17µm, 
aluminum 127→20µm) leads to an SNR loss (~15%) and a reduction in surface dose to values 
near the open field case (31.8% Dmax ); from 51.7% to 34.7% for copper and 39.2%→33.0% for 
aluminum. 9µm aluminum yields a ~40% decrease in SNR with a surface dose of 32.3% of 
Dmax.  
 
Conclusion 
Surface coils can be designed for linac-MR to generate a negligible surface dose increase with 
minimal degradation of image quality. 
 
References: 
Fallone, B. G. (2014). The Rotating Biplanar Linac–Magnetic Resonance Imaging System. 
Seminars in Radiation Oncology, 24(3), 200–202. 
http://doi.org/10.1016/J.SEMRADONC.2014.02.011 
Ghila, A., Fallone, B. G., & Rathee, S. (2016). Influence of standard RF coil materials on surface 
and buildup dose from a 6 MV photon beam in magnetic field. Medical Physics, 43(11). 
Wright, S. M. (2012). Receiver Loop Arrays. In J. T. Vaughan & J. R. Griffiths (Eds.), RF coils 
for MRI (pp. 65–80). West Sussex, United Kingdom: John Wiley & Sons Ltd. 
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Laboratory Medicine and Pathology 
Integrated analysis of lncRNA-mRNA expression profiles and possible regulatory 
mechanisms underlying the pathophysiology of cancer cachexia 
Bhumi Bhatt, Ashok Narasimhan, Vera Mazurak, Sunita Ghosh, Oliver Bathe, Vickie Baracos 
and Sambasivarao Damaraju 
Skeletal muscle depletion in cachectic cancer patients renders them susceptible to 
chemotoxicities and is a poor prognostic factor for survival and yet the molecular mechanisms 
underlying this debilitating condition are far from complete. Our focus is to profile skeletal 
muscle RNAome (mRNA and long non-coding RNAs/lncRNAs) to identify key molecular 
pathways that are dysregulated. Profiling of lncRNAs in human skeletal muscle biopsies may 
contribute to our understanding of post-transcriptional regulation. 
We hypothesize that lncRNAs show differential expression in cachectic muscles relative to non-
cachectic cases, exhibit sexual dimorphism and regulate genes (mRNAs) in cis- to explain the 
pathophysiology of cachexia. 
Study subjects (n=42) were classified as cachectic and non-cachectic based on the international 
consensus diagnostic framework (based on  % weight loss and/or sarcopenic status and low BMI 
cut-offs; Fearon et al, Lancet Oncol 2011). lncRNAs and mRNAs were profiled from human 
skeletal muscle biopsies using Affymetrix Human Transcriptome Array (HTA2.0). Data analysis 
was performed using Partek Flow Genomic Analysis software. lncRNAs and mRNAs were 
considered differentially expressed (DE) at fold-change ≥ 1.3 and P <0.05 (Limma-trend). 
lncRNA-mRNA interactions were evaluated by lncTar algorithm (nG > -0.10) and expression of 
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RNA pairs were correlated using Pearson’s correlation coefficient (r >-0.4 and p-value <0.05). 
We identified 435 DE mRNAs (287 down-regulated and 148 up-regulated) and 478 DE 
lncRNAs (307 down-regulated and 171 up-regulated from all genomic regions). Of interest were 
14 lncRNA-mRNA pairs showing reciprocal correlations (r-values ranged from -0.4 to -0.7) and 
putative interactions assessed by lncTar. Functional predictions of lncRNA regulated gene 
targets include myogenesis and skeletal muscle regeneration. Relative number of DE lncRNAs 
were higher in males than in females. Further investigations are needed to understand the 
multitude of gene regulatory mechanisms of lncRNAs in skeletal muscle.  
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Olena  Bilyk 

Oncology 
Embryonic protein Nodal as a novel marker of progression and drug resistance of ovarian 
cancer 
Olena Bilyk, Laura Lee, Nhu D. Le, Linda Cook, Martin Koebel, Lynne-Marie Postovit 
Cancer cells can exploit normally dormant embryonic stem cell pathways to promote cancer 
progression and metastasis. Studying embryonic signaling pathways in aggressive cancer has led 
to the discovery of the re-expression of the embryonic protein Nodal. Nodal, an embryonic 
morphogen belonging to the TGF-β superfamily of secreted signalling factors, maintains 
pluripotency and cell plasticity of human embryonic stem cells. In many cancers Nodal 
signalling promotes tumor growth and metastasis. The objective of this study is to investigate the 
role of Nodal in ovarian cancer (OC) cell plasticity, progression and resistance to platinum/taxol 
chemotherapy.  
     
We applied bioinformatics approach and RNA sequencing to explore the impact of Nodal on 
biological processes in OC cells and disease outcome. In vitro assays designed to assess growth, 
stem cell like phenotypes and chemoresistance in OC cell line A2780s wherein Nodal was added 
with Nodal expression construct, or knockout with CRISP/Cas9 genome editing were conducted. 
IHC staining to evaluate Nodal expression in high-grade serous OC (HGSOC) tissue microarrays 
was done.  
  
 Results. We discovered that Nodal induces transcriptional reprogramming in OC cells via 
altering immune response, metabolism and drug resistance gene expression. In vitro, we showed 
that OC cells overexpressing Nodal characterized by increased resistance to cytostatic drugs, 
tumorigenicity and cell plasticity (partial EMT and stem cell-like phenotype). The results of 
analysis of TCGA microarray data and IHC of microarrays of different histotypes of OC (OVAL 
BC cohort) showed the significant association of Nodal expression with HGSOC. Survival 
analysis determined that Nodal predicts poor overall and progression-free survival in HGSOC 
patients.   
 
Conclusion. Nodal predicts poor survival in high-grade serous OC patients and likely drives 
tumorigenic potential and resistance to platinum in OC cells by promoting cancer stem cell 
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plasticity and upregulating target genes involved in immune response, drug resistance and 
metabolism, and may hold promise as a therapeutic target to prevent OC recurrence.  
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Najmeh Bozorgmehr 

Dentistry 
Investigating immunological changes associated with cytotoxic T lymphocytes (CTLs) 
exhaustion in bone marrow/periphery of lymphoma patients 
Najmeh Bozorgmehr, Anthea Peters, Joseph Brandwein, Shokrollah Elahi 
       Lymphoid neoplasms are the fourth most common cancer and the sixth leading cause of 
cancer death in the United States. B cell non-Hodgkin lymphomas (B-NHLs) are a type of 
lymphoid malignancy representing 83% of all NHLs. Malignant lymphoma cells can escape 
immune system via various mechanisms that promote tumour growth. Although few mechanisms 
behind immune escape by lymphoma cells have been identified or suggested, it yet to be 
elucidated. 
 
       CTL exhaustion has a crucial role in cancer invasion. It is defined by dysfunctional CTLs 
with loss of effector functions such as cytokine production, proliferative capacity and killing 
ability but instead sustained expression of inhibitory receptors (immune checkpoints) and a 
transcriptional state distinct from that of functional effector or memory CTLs. CTL exhaustion 
prevents optimal control of infections and tumours, leading to disease progression. 
 
        Prolonged and/or high expression of multiple inhibitory receptors (e.g. PD-1, CTLA-4, 
Tim-3, LAG-3...) is a key feature of the exhaustion of CD8+ and CD4+ T cells both in animal 
models and humans. I have collected blood and bone marrow samples from lymphoma and 
chronic lymphocytic leukemia patients and observed high expression of CD160 and TIGIT 
inhibitory receptors on CD8+ T cells and malignant B cells. Further functional studies on T cells 
revealed loss of cytokine production by CD8 T cells expressing these inhibitory receptors.  
 
       Inhibitory receptors as targets for cancer immunotherapy have resulted in durable tumour 
regression in some solid tumours and saved lives of many cancer patients. However, the role of 
checkpoint blockade therapy in hematologic malignancies merits further investigations. 
Therefore, understanding the role of multiple immunomodulatory pathways as well as inhibitory 
receptors in the lymphoma patients is essential. Exploring the underlying mechanism(s) of CTL 
exhaustion might suggest promising therapeutic opportunities for lymphoma patients. 
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Amirali Bukhari 

Oncology 
Conditional Synthetic Lethality between Wee1 and ATR Inhibition Leads to Tumor 
Remission and Suppresses Metastasis 
Amirali B Bukhari, Cody W Lewis, Joanna Pearce, Deandra Luong, Gordon Chan, Armin 
Gamper 
Breast cancer is the most common cancer amongst women in Canada. 10 – 20 % of patients 
receiving the present standard treatment regime for early stage breast cancers, breast-conserving 
surgery with radiation therapy, develop local recurrence. Some patients develop metastatic 
spread associated with a high lethality rate. The underlying cause is likely the failed eradication 
of tumour initiating cells or cancer stem cells (CSCs). CSCs show characteristically high 
plasticity and unfortunately often also increased radioresistance compared to the bulk of the 
cancer cells. Radiosensitizers, drugs that increase ionizing radiation (IR)-induced tumour cell 
killing, promise to improve the efficacy of RT. 
The DNA Damage Response (DDR) sense DNA damage and replication stress and triggers a 
cellular response to protect the cell and organism. Our research is focussed on exploiting cancer 
selective synthetic lethal interactors in the DDR pathway for the treatment of breast cancers. In 
our in vitro studies, we show synergistic killing of breast cancer cells using the bioavailable 
kinase inhibitors provided by AstraZeneca. Our preclinical findings indicate that our 
combination treatment increased DNA damage and cancer cell killing in orthotopic breast 
tumours resulting in tumour shrinkage to impalpable levels and suppression of metastasis. As a 
result, this treatment regime considerably increased overall survival. Furthermore, we also show 
that the inhibitors target breast cancer stem cells in vitro, which could possibly explain the 
observed inhibition of metastasis in vivo. We are currently trying to understand the mechanisms 
underlying this tumour selective synergism. 
Since the kinase inhibitors used in our study are currently undergoing phase I/II clinical trials, 
our knowledge could soon be translated from bench to bedside for actual patient care and 
treatment.  

 
 

 
Poster 22 

Rui Chen 
Pharmacy and Pharmaceutical Sciences 

Decoding the druggable sites of human B7-1 for targeting a pyrazolocinnoline series small-
molecule inhibitor 
Rui Chen, Elena Arutyunova, Tae Chul Moon, Aravindhan Ganesan, M. Joanne Lemieux, 
Khaled Barakat  
B7-1 is a multifunctional protein, related to both autoimmune disease and cancer and its 
interaction with CD28 and CTLA4 plays a role in activation of native T cells. Small molecules, 
which disrupt these interactions, may have an application in treatment of abovementioned 
disease states. Several specific small-molecule inhibitors were identified, however, neither the 
sites nor the modes of binding were clearly characterized. To investigate the binding of B7-1 
specific small-molecule inhibitor, a pyrazolocinnoline series compound, we recombinantly 
expressed and purified human extracellular domain of B7-1. The wild type B7-1 were expressed 
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in BL21 E. coli cells and purified from inclusion bodies in unfolded state using Ni-NTA affinity 
chromatography, followed by refolding by dialysis. The protein purity was assessed by SDS-
PAGE. The quality of refolding and the oligomeric state of the protein was examined by size 
exclusion chromatography. Binding activity of purified B7-1 towards natural receptors CD28 
and CTLA-4 were confirmed using B7-1/CD28 and B7-1/CTLA-4 ELISA, respectively, 
comparing with that of the commercial B7-1. The ability of the compound to inhibit B7-1/CD28 
and B7-1/CTLA-4 interactions will also be examined using B7-1/CD28 and B7-1/CTLA-4 
ELISA assays. To confirm the binding site of the compound, the residues, which are thought to 
be involved in interaction will be subjected to side-directed mutagenesis followed by ELISA 
assay. The recombinant protein was purified to high purity, however its binding activity was 
lower than commercial B7-1 towards CTLA-4. The preparation of highly purified B7-1 is the 
prerequisite of exploring the sites and modes of inhibitor binding. The purification will be 
optimized to improve the binding activity of purified B7-1.      
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Huachen Chen 

Oncology 
Transcription factor ZIC2 promotes tumorigenic phenotypes in epithelial ovarian cancer 
Huachen Chen*, Krista Vincent, Zhihua Xu, Lynne-Marie Postovit, Yangxin Fu 
Objective 
Epithelial ovarian cancer (EOC) is the leading cause of gynecological cancer death in women. 
Current therapeutic regimens are ineffective against advanced EOC due to the recurrence and 
acquired chemoresistance driven by cancer stem cells (CSCs). Targeting both bulk cells and 
CSCs would be a more effective therapeutic strategy to manage and/or prevent the recurrent 
disease. This project aims to investigate the pro-tumorigenic role of transcription factor ZIC2 in 
EOC and the underlying mechanisms.  
 
Results 
The TCGA (The Cancer Genome Atlas) database analysis indicates that higher ZIC2 expression 
is associated with shorter EOC patient survival. ZIC2 knockout (via CRISPR) in EOC cell lines 
resulted in decreased growth (neutral red assay), cell mobility (scratch assay), anchorage-
independent growth (soft agar assay), and sphere formation (limiting dilution sphere formation 
assay). Western blotting analysis showed that ZIC2 knockout decreased the expression of CSC-
associated genes, such as Oct4, Nanog and ALDH1A1 at protein levels, which was restored by 
re-expression of ZIC2. Using ALDEFLUOR assay, we determined that ZIC2 knockout 
dramatically decreased the ALDHhigh population (a population enriched for CSCs in EOC), 
whereas ZIC2 overexpression increased the ALDHhigh population compared to their respective 
controls. Further analysis showed that ZIC2 knockout cells lost ALDHhigh population faster 
than those ZIC2 wild-type cells, suggesting a role for ZIC2 in maintaining the CSC population in 
EOC. Importantly, our in vivo study showed that ZIC2 knockout decreased tumor formation of 
EOC cells in a subcutaneous mouse xenograft model. 
 
Conclusion 
This study demonstrated that ZIC2 promotes tumorigenic phenotypes in EOC. Our results show 
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that ZIC2 not only regulates the biology of bulk cells, but also maintains the CSC population in 
EOC, suggesting that targeting ZIC2 could be a promising therapeutic strategy for EOC. Current 
and future experiments are designed to determine the molecular mechanisms underlying the pro-
tumorigenic function of ZIC2 in EOC.  
 
 
 

Poster 7 
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Otolaryngology - Head and Neck Surgery 
Donor site morbidity following radial forearm free flap reconstruction using split thickness 
skin grafts using negative pressure dressings  
Jessica M. Clark, Shannon Rychlik, Jeffrey Harris, Hadi Seikaly, Vincent L. Biron, Daniel A. 
O'Connell  
Objectives: 
 
This study aimed to determine subjective and objective hand and wrist function following radial 
forearm free flap (RFFF) with skin graft reconstruction for head and neck cancer healed with 
negative pressure wound dressings (NPD) compared to static pressure dressings (SPD).  
 
Methods: 
 
Single-center; randomized control trial examining the effect of NPD on donor site morbidity in 
RFFF for head and neck cancer reconstruction. NPD involved a single-use, portable device 
capable of applying 80mmHg of negative pressure to the forearm donor site. Univariate and 
multivariate comparisons of means were utilized to determine differences between study groups.  
 
Results: 
  
Twenty-four patients undergoing RFFF were randomized to receive NPD or SPD. Strength, 
wound complications, and rates of graft failure were similar between groups. Patients treated 
with NPD had significantly better self-reported hand and wrist function scores on the Michigan 
Hand Outcomes Questionnaire (MHQ) as compared to those treated with SPD (P=0.005). The 
mean difference exceeded the clinically important difference on the MHQ functional subscale 
and this difference was maintained at 3 months after surgery. Patients treated with NPD also had 
improved range of motion at post-operative day 7.  
 
Conclusions: 
 
Negative pressure wound therapy was associated with improved self-reported hand and wrist 
function. Wound care to optimize hand and wrist function could allow for improved patient 
outcomes in the post-operative period. This may allow for improved self-care and may help to 
facilitate discharge in this complex patient population.  
 
 
 



 

25 
 

Poster 16 
Mackenzie Coatham 

Obstetrics and Gynecology 
Characterization of Cell Line Models of Dedifferentiated Endometrial Cancer and Possible 
Treatment with Synthetic Lethality-Based Approaches  
Mackenzie Coatham, Zhihua Xu, Guihua Zhang, Jiahui Liu, Martin Koebel, Franco 
Vizeacoumar, Cheng-Han Lee, Lynne Marie Postovit 
While the majority of the 7500 uterine cancer cases diagnosed in Canada in 2017 were curable, 
approximately 15% of women still succumb to recurrent disease.  One of the most lethal subsets 
of uterine cancer is dedifferentiated endometrial carcinoma (DDEC).  DDEC tumors possess 
both well-differentiated and undifferentiated regions.  An examination of DDEC lesions revealed 
that 80% of the undifferentiated regions within these neoplasms lack the expression of core 
chromatin remodeling proteins, SMARCA4 or ARID1A and ARID1B.  We hypothesize that loss 
of these proteins may lead to the induction and/or maintenance of stem cell-like gene expression 
programs that drive dedifferentiation, metastasis and therapy resistance.  SMARCA4-deficient 
endometrial cancer (EC) cell lines were generated by CRISPR and validated using 
immunofluorescence and immunohistochemistry. qRT-PCR was used to assess the level of 
expression of markers of epithelial-to-mesenchymal transition (EMT), stemness and endometrial 
lineage.  The ability of the generated knockouts to proliferate, form spheres and grow anchorage-
independent was evaluated.  Tumor formation in immune-compromised mice was monitored to 
ascertain any histological differences between wildtype and SMARCA4 knockout EC cells. 
Finally, an examination of the response of cell line models of DDEC to inhibitors that target 
proteins that should promote synthetic lethality in EC cells lacking SMARCA4 expression was 
undertaken to ultimately find new therapeutic strategies that could improve the outcomes for 
DDEC patients.  SMARCA4 deficient EC cell lines have been shown to partially undergo EMT 
and recapitulate the clinical DDEC phenotype. Inhibiting SMARCA2 or EZH2 potentially 
impairs the fitness of SMARCA4 deficient EC cells, a phenomenon that has been observed in 
other SMARCA4 deficient lung and ovarian cancers.  Determining the extent to which loss of 
SMARCA4 contributes to the acquisition of DDEC is a critical step towards improving 
diagnostic and treatment practices for aggressive stem-like forms of gynecological cancers. 
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Francisca Cristi 

Medical Microbiology & Immunology 
Combination of mutations to produce a reovirus variant with improved oncolytic potency 
Francisca Cristi Munoz, Wan Kong Yip, Mary Hitt, Maya Shmulevitz 
Reovirus is a nonpathogenic virus that naturally inhabits the enteric tract of humans. Reovirus 
can also selectively infect and replicate in tumor cells and is therefore a candidate for cancer 
therapy. Given that wild-type reovirus is naturally adapted to enteric environments (rather than 
tumors), our laboratory used positive selection to isolate 13 reovirus variants that replicate more 
efficiently in tumor cells relative to wild-type reovirus (T3wt). Since these 13 reovirus variants 
have 1-4 mutations each, we did not know which mutations were important or dispensable. To 
identify the mutations critical for enhanced oncolysis, I introduced 24 mutations into the reovirus 
reverse genetics plasmids using site-directed mutagenesis. Then, I generated viruses with either 
single mutations, or various combinations of 2 or 3 mutations. Using plaque size to reflect the 
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proficiency of reovirus replication in tumor cells, I found that beneficial mutations can have 
additive effects on oncolytic potency. The oncolysis-promoting mutations predominated in 
reovirus structural protein lambda2 and the sigma1 cell attachment protein. I found that most 
viruses with increased oncolytic activity than T3wt had reduced sigma1 protein levels, a 
previously well described mechanism of increased oncolysis. Interestingly, there are some 
variants with mutations in sigma1 that have similar sigma1 levels to T3wt, which could indicate 
a new and different mechanism. 
Concurrently, by using a syngeneic mouse model of breast cancer, I observed that T3wt reduced 
tumor growth and improved survival as expected. In future animal experiments, I will compare 
the oncolytic activity of reovirus variants to identify the most-oncolytic reovirus platform and 
how they induce innate and adaptive anti-tumor immune responses. My experiments will provide 
a better understanding of reovirus biology and how to improve reovirus as a cancer therapeutic. I 
hope my findings will eventually help the ~16,000 Albertans that live with cancer today. 
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Oncology 
TRAIL-expressing oncolytic vaccinia virus combined with small-molecule drug PAC1 is a 
potentially effective treatment alternative for ovarian cancers 
Powel Crosley, Kate Agopsowicz, Kyle Potts, Ryan Noyce, Marjut Pihlajoki, Markku 
Heikinheimo,  Anniina Färkkilä, David Evans, Mary Hitt 
Introduction: Procaspase activating compound-1 (PAC1) is a small-molecule drug that sequesters 
inhibitory zinc ions from Caspase-3. TNF-related apoptosis-inducing ligand (TRAIL) is a pro-
apoptotic ligand that binds membrane-bound death receptors, triggering the extrinsic apoptotic 
pathway.  Vaccinia virus (VACV) is a double-stranded DNA virus that has shown therapeutic 
efficacy in clinical trials and has an established safety profile in humans.  
We report here on the construction of an oncolytic vaccinia virus expressing TRAIL (VACV-
TRAIL) in an effort to uncover a safer, effective therapeutic for ovarian cancer.  Secretion of 
TRAIL by VACV-infected cancer cells results in localized administration of TRAIL and we 
posit that treatment with PAC1 and VACV-TRAIL represents a safe, effective treatment for 
ovarian cancers.   
Results: Testing in cell line models of granulosa cell tumour (GCT) have shown recombinant 
human (rh)TRAIL is effective in combination with PAC1. Dose-response assays established 
combination of PAC1 (20 µM) with rhTRAIL (10 ng/mL) dramatically reduced viability of 
cancer cells while being substantially less toxic to normal cells.  Replication of those assays on 
patient-derived primary and recurrent GCT cells confirmed PAC1 combined with rhTRAIL was 
dramatically more cytotoxic than treatment with rhTRAIL or PAC1 alone.  
To optimize delivery of TRAIL to tumour cells, we constructed a recombinant VACV-TRAIL 
virus that secretes TRAIL in the range of 70–80 ng/mL.  Dose-response curves showed VACV-
TRAIL to be strongly cytotoxic and comparing toxicity of VACV-TRAIL to a non-TRAIL-
expressing VACV established that secretion of TRAIL is the basis for superior VACV-TRAIL 
toxicity. Supernatant collected from infected cells is effective at reducing cell viability when 
combined with PAC1. 
Conclusion: We have successfully constructed a TRAIL-expressing oncolytic VACV that 
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produces effective levels of active TRAIL from infected cells.  Results in vitro suggest 
combining PAC1 with oncolytic VACV-TRAIL will allow localized delivery of TRAIL 
resulting in a safe, synergistic, self-amplifying therapy. 
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Diana Diaz Dussan 

Chemical Engineering 
Nanotheranostics to Manage Hypoxic Cancerous Timor’s  
Diana Diaz-Dussan, Yi-Yang Peng, Dawn McDonald, Faisal Bin Rashed, Michael Weinfeld, 
Piyush Kumar, Ravin Narain 
                   
More than 40% of solid tumors are hypoxic, resulting in impaired drug delivery and poor oxygen 
supply. Hypoxia promotes several transcriptional and genetic changes that lead to therapy-
resistance, promote metastatic invasion and lead to poor patient survival. This underscores the 
need to develop hypoxia-directed theranostics (therapy+diagnostics); if it’s a ‘single drug’ 
approach it offers not only hypoxia-selective management but also same pharmacokinetics 
during imaging and therapy modalities. 
  
We propose a nanotheranostic transformation of iodoazomycin arabinoside (IAZA), a 
bioreductively-activated nucleoside that demonstrates hypoxia-selective activation and 
multimodal benefits to image and kill hypoxic tumors; either as a hypoxia-selective chemo- and 
radiosensitizer, or by in situ molecular radionuclide therapy (MRT). We will encapsulate IAZA 
in galactose-based thermoresponsive nanogels to protect it from pre-target (tumor) degradation 
and to facilitate its delivery and accrual selectively in hypoxic cancer cells. We will test the 
therapeutic properties of our nanoIAZA in head and neck, and prostate cancer cell culture as well 
as animal tumor models. 
  
We have engineered a carbohydrate-based nanogel to enhance IAZA bioavailability in hypoxic 
cells. The outer shell of nanogels is composed of a galactose polymer (2-lactobionamidoethyl 
methacrylamide) while the inner core contains a thermoresponsive component (di(ethylene 
glycol)methyl ethylmethacrylate). This nanogel is taken up by cancer cells overexpressing sugar 
receptors. Nanogels stay in hydrophilic swollen state in normal cells but, being 
thermoresponsive, collapse in the tumor environment (often 1–2 ºC warmer than normal tissue), 
to release the encapsulated drug effectively. We are proposing a ‘beyond diagnosis’ single 
molecule theranostic innovation to manage hypoxia. 
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Oncology 
Real-time MR Image Reconstruction using Convolution Neural Networks 
Bryson Dietz, B. Gino Fallone, Keith Wachowicz 
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Background 
Our group has designed and developed a novel system that combines magnetic resonance 
imaging (MRI) with a linear accelerator (linac), known as the linac-MR. Having the ability to 
image during radiation delivery allows for the possibility to shape the radiation field to conform 
to tumors, especially in regions of large motion (i.e. lung). The use of MRI is optimal, as it does 
not produce ionizing radiation and offers unparalleled soft tissue contrast. One drawback to using 
MRI, is that the acquisition is inherently slower, compared to modalities such as x-ray 
(fluoroscopy) and ultrasound. To speed up the MR acquisition, the data can be undersampled; 
which, unfortunately results in artifacts occurring throughout the imaging region. These artifacts 
can be minimized with the use of sophisticated reconstruction techniques; however, these are 
often time consuming. 
 
Objective 
This research focuses on developing a MR reconstruction technique capable of real-time 
imaging, with minimal-to-no artifacts.  
 
Methods 
The use of convolutional neural networks (CNNs) was implemented as a means to achieve this 
desired reconstruction. The CNN was first trained using retrospectively-undersampled data for a 
given patient. This is not a trivial process, as there are several parameters and hyperparameters 
that must be defined when training a network, which are empirically determined and based on 
user experience. Once the network has been trained, it can theoretically be used to reconstruct 
prospectively-undersampled data.  
 
Conclusions 
Results have shown that this technique generates excellent image quality (minimal artifacts) with 
reconstruction times of approximately 100-120ms when reconstructing retrospectively-
undersampled data. Favourable preliminary results have also been achieved for application of the 
CNN reconstruction technique to prospectively-undersampled motion-phantom data. 
Prospectively-undersampled patient data has also generated good images, but these occasionally 
show artifacts due to pulsatile flow.  Investigations into a solution for these artifacts are 
underway.  
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Oncology - Medical Physics 
Optimizing an In Vivo 1H Magnetic Resonance Spectroscopy Technique for the Detection 
of 13C4-Glutamate at 9.4 T to Enable Tricarboxylic Acid Cycle Measurements 
Brennen J. Dobberthien, Anthony G. Tessier, Atiyah Yahya 
Measures of the Tricarboxylic Acid (TCA) cycle, which releases stored energy from glucose, are 
relevant to the study of cancer. Glutamate (Glu), a metabolite that is linked to the TCA cycle, can 
be measured in vivo with Magnetic Resonance Spectroscopy (MRS). Infusing 13C-labelled 
glucose in a live subject results in 13C nuclei replacing 12C on the C4 position of Glu (13C4-
Glu). 13C4-Glu can be detected with 1H (proton) MRS via its 1H resonance at ≈2.51 ppm at 9.4 
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T. N-Acetylaspartate (NAA) has a resonance at ≈2.49 ppm, contaminating the 13C4-Glu 1H 
resonance. The timing parameters (TE1 and TE2) of Point RESolved Spectroscopy (PRESS) can 
be optimized to suppress the NAA signal by exploiting its J-modulation, while retaining signal 
from the protons of 13C4-Glu. 
 
The spectral response of the protons of 13C4-Glu, glutamine (Gln), and NAA to varying echo 
times (TE1 and TE2) of a PRESS sequence were investigated numerically. An objective function 
was created by subtracting the normalized (to the value at (2 ms, 2 ms)) peak area of NAA from 
the normalized peak area of 13C4-Glu. The (TE1, TE2) combination that maximized the 
objective function value was considered optimal. The timing set was verified on phantom 
solutions. 
 
The optimal (TE1, TE2) combination was determined to be (20 ms, 106 ms), which yielded an 
objective function value of 0.811 and simulated peak areas of 58.7% and -2% for 13C4-Glu and 
NAA, respectively, relative to their corresponding (2 ms, 2 ms) values. For phantom solutions, 
the optimal (TE1, TE2) combination resulted in peak areas of 54% and -14% for 13C4-Glu and 
NAA, respectively, relative to their corresponding short-TE (12 ms, 9 ms) values. A PRESS 
(TE1, TE2) combination of (20 ms, 106 ms) is suitable for resolving the ≈2.51 ppm 13C4-Glu 
proton peak from that of NAA at 9.4 T.   
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Experimental Oncology 
CAN GAMMA DELTA T CELLS TARGET BREAST CANCER STEM CELLS? 
Indrani Dutta, Anaïs Medina, Lynne-Marie Postovit, Gabrielle M. Siegers  
Gamma Delta T cells (GDTc) comprise 2-5% of circulating lymphocytes in humans. 
Immunosurveillance cells garnering great interest for their anti-tumoral activity, GDTc recognize 
antigens directly without the requirement for antigen presentation by antigen presenting cells, 
enabling rapid response. Target cell recognition by GDTc is mediated by the natural killer 
receptor NKG2D, whose ligands are upregulated on cancer cells. Tumour lysis is mediated in-
part by Fas Ligand and TNF-related apoptosis-inducing ligand (TRAIL). 
Objective: To study if GDTc target breast cancer stem cells (BCSC), a small population 
responsible for resistance to therapies, leading to cancer recurrence. 
Methodology: Breast cancer cell lines show a range of CD24lowCD44high cell population, 
considered to be one identifying feature of BCSC. We chose SUM 149 cells as our model, 
comprising an average of 10% CD24lowCD44high BCSC, allowing us to sort BCSC- and non-
CSC targets. We perform Calcein AM cytotoxicity assays to determine GDTc cytotoxicity and 
flow cytometry to determine surface ligand and receptor expression.  
Results and Conclusions: CSC are susceptible to GDTc killing, but approximately 10-20% less 
than non-CSC. In addition, MCF-7, T47D mammospheres, which are enriched for CSC, are also 
20-25% less susceptible than non-CSC. SUM149 CSC fractions have two to three-fold lower 
expression of NKG2D ligands compared to the non-CSCs, suggesting that this may be one 
mechanism whereby CSC evade detection and subsequent killing by GDTc. Moreover, MCF-7 
mammospheres have higher expression of inhibitory PD-L1 and L2 when compared to adherent 
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cells. The Fas-FasL pathway does not appear functional in CD24lowCD44high cells or 
mammospheres when targeted by GDTc. In addition, conditioned medium from BCSCs can 
upregulate inhibitory receptor Programmed Cell Death-1 (PD-1) on the surface of GDTc. We are 
now validating these correlations with blocking and loss-of-function assays. Determining how 
BCSCs evade GDTc killing and devising strategies to overcome this resistance will improve 
GDTc immunotherapy.  
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Chemistry 
Novel ERCC1-XPF Inhibitors for Resistant Colorectal Cancer Treatment Based on 
Targeting DNA Repair Pathway 
Ahmed Elmenoufy , Francesco Gentile , David Jay , Feridoun Karimi-Busheri , Xiaoyang Yang , 
Olivier M. Soueidan , Claudia Weilbeer , Rajam S. Mani , Khaled Barakat , Jack A. Tuszynski , 
Michael Weinfeld 
The ERCC1-XPF heterodimer is a 5´-3´ structure-specific endonuclease, which plays an 
essential role in several DNA repair pathways in mammalian cells. ERCC1-XPF is primarily 
involved in the repair of chemically-induced helix-distorting and bulky DNA lesions, such as 
cyclobutane pyrimidine dimers (CPDs), and DNA inter-strand crosslinks. Inhibition of ERCC1-
XPF has been shown to potentiate cytotoxicity of platinum-based drugs and cyclophosphamide 
in cancer cells. In this study, the previously described ERCC1-XPF inhibitor 4-((6-chloro-2-
methoxyacridin-9-yl)amino)-2-((4-methylpiperazin-1-yl)methyl)phenol (F06) was used as a 
reference compound. Following the outcome of docking-based virtual screening (VS), we 
synthesized seven novel derivatives of F06 that were identified in silico as being likely to have 
high binding affinity for the ERCC1-XPF heterodimerization interface by interacting with the 
XPF double helix-hairpin-helix (HhH2) domain. Two of the new compounds, 4-((6-chloro-2-
methoxyacridin-9-yl)amino)-2-((4-cyclohexylpiperazin-1-yl)methyl)phenol (compound 3) and 4-
((6-chloro-2-methoxyacridin-9-yl)amino)-2-((4-(2-(dimethylamino)ethyl) piperazin-1-yl) 
methyl) phenol (compound 4), were shown to be potent inhibitors of ERCC1-XPF activity in 
vitro. Compound 4 showed a significant inhibition of the removal of CPDs in UV-irradiated cells 
and the capacity to sensitize cells to UV radiation and cyclophosphamide. 
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Oncology 
Impact of Triglyceride Glycerol CH Signal on Fat Unsaturation Measures with Magnetic 
Resonance Spectroscopy at 3 T 
Clara J. Fallone, Atiyah Yahya 
Fat unsaturation is relevant to disease and can be measured non-invasively using Magnetic 
Resonance Spectroscopy (MRS). The olefinic proton (resonates at ≈ 5.4 ppm) signal, commonly 
used for fat unsaturation quantification, overlaps with the glycerol proton (≈ 5.2 ppm) resonance 
at clinical magnetic field strengths, such as 3T. This work assesses glycerol proton 
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contamination on olefinic signal using the MRS techniques Point RESolved Spectroscopy 
(PRESS) and Simulated Echo Acquisition Mode (STEAM). The triglyceride tricaprylin (contains 
glycerol but no olefinic protons) and free oleic acid (contains olefinic but no glycerol protons) 
were used to characterize the glycerol and olefinic protons’ responses, respectively, to the MRS 
techniques as a function of echo time (TE, a sequence timing parameter) at 3T. Spectra were 
acquired using PRESS (TE = 40 to 300 ms), and STEAM (TE = 20 to 300 ms), in 10 ms 
increments. The glycerol resonance peak areas (tricaprylin) and olefinic resonance peak areas 
(oleic acid) were normalized to signal acquired with short TE. Echo times yielding normalized 
absolute olefinic signals ≥ 25 %, normalized absolute glycerol signals ≤ 5 %, and the greatest 
difference between the two were selected for minimizing olefinic contamination by glycerol.  
STEAM with TE = 90 ms and PRESS with TE = 200 ms met the outlined criteria.  The signal 
yields relative to short-TE spectra for the olefinic and glycerol protons are 30 % and 4 %, 
respectively, for STEAM with TE = 90 ms, and 29 % and 5 % for PRESS with TE = 200 ms. 
Using the spectra acquired with short TE, and a literature composition of human adipose tissue, 
the contamination of the olefinic resonance by glycerol was estimated for human tissue at short 
TE, namely, 20 % for STEAM TE = 20 ms and 13 % for PRESS TE = 40 ms.  
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Discovery of novel small-molecule inhibitors targeting the CTLA-4-mediated 
immunosuppression. 
Aravindhan Ganesan, Elena Arutyunova, Isobel Okoye, Lai Xu, James Nieman, Justin Shields, 
Dinesh Babu Nithyananda Babu, Joydeb Kundu, Seyedeh Nargess Hosseini, Katharine Cheryl 
Agopsowicz, Appan Srinivas Kandadai, Mostofa Hena, Alexandr Belovodskiy, Tae Chul Moon, 
Joanne Lemieux, Shokrollah Elahi, Arno Siraki, Fredrick West, Mary Hitt, John Walker, Michael 
Smylie, Lorne Tyrrell, Michael Houghton and Khaled Barakat 
 
Immune checkpoint blockade therapy –a powerful strategy of targeting negative immune 
regulators to revitalize antitumor immunity– has revolutionized the field of cancer 
immunotherapy.  The therapeutic value of this approach has been recognized by the 2018 Nobel 
Prize in Physiology or Medicine. T-cells are modulated by constantly shifting immunological 
balance managed by co-stimulatory and co-inhibitory signals at the immune synapse, the former 
activates the T-cell mediated immune response and the latter inhibits the T-cell activation. 
Cancer cells often disrupt this physiological balance in favour of inhibitory signals by 
upregulating the inhibitory pathways such as the CTLA-4-B7-1 complex thereby allowing the 
survival and propagation of tumours. It has been clinically demonstrated that blocking the 
inhibitory pathways of CTLA-4-B7-1 interactions with monoclonal antibodies (mAbs) can 
revive the immune system and clear tumor cells. But, mAbs are expensive and have multiple 
toxic side effects. In this work, we report for the first-time discovery of novel small-molecule 
inhibitors through high-throughput virtual screening, and validated using rigorous biochemical 
and cell-based immunological assays. Our inhibitors have been confirmed to bind CTLA-4 using 
Nuclear Magnetic Resonance (NMR), thermal shift and Isothermal Titration Calorimetry (ITC) 
assays. ELISA, AlphaLISA, and cell-based CTLA-4 blockade assays have confirmed that our 
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inhibitors are able to block CTLA-4-B7-1 interactions. Although showing low activity, their 
soluble nature, low molecular weight, and favourable cytotoxic profiles make them a promising 
hit suitable for further lead development against CTLA-4 for more rationalized cancer 
immunotherapy.  
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Investigating the immunological properties of immunosuppressive CD71+ erythroid cells in 
tumor progression  
Nafiseh. Ghobakhloo, Petya. Koleva, John. Walker, Shokrollah. Elahi 
 
At nearly 30 trillion cells, red blood cells (RBCs) are the most common circulating cell in the 
human body. Although the major role of erythrocytes is oxygen-transport, we identified that 
physiologically enriched immature red blood cells (CD71+ erythroid cells) in neonatal mice and 
human cord blood have distinctive immunosuppressive properties. Erythroid precursors co-
express CD71 (transferrin receptor) and TER119 (erythroid lineage marker) in mice and 
CD71/CD235a in humans. Further work by our group and others have shown that these cells 
impair both innate and adoptive immune responses. However, investigating their role in cancer 
conditions merits investigations. Thus, the main objective of this project is to investigate the 
immunological properties of CD71+ erythroid cells in human head and neck cancer and mice 
cancer models. Our preliminary data showed that CD71+ erythroid cells were expanded in the 
peripheral blood of tumor-bearing mice models such as breast, melanoma and colon cancers. We 
also found that the proliferative capacity of T cells was impaired by CD71+ erythroid cells in a 
mouse cancer model. Furthermore, we have observed that the frequency of these cells has 
enhanced in head and neck cancer patients compared to healthy control subjects and more 
interestingly, they expand in some cancer patients once on immunotherapy. Hence, our specific 
aims are:  
1. To investigate the presence of CD71+ erythroid cells in peripheral blood of human and mice 
model cancers. 
2. To conduct RNA-Seq on CD71+ erythroid cells isolated from physiological conditions 
(human cord blood) compared to pathological conditions (e.g. cancer) to obtain transcriptome 
analysis signature of these cells. 
3. To extract exosomes from CD71+ erythroid cells and evaluate their suppressive properties. 
Therefore, our observations demonstrate that CD71+ erythroid cells may be the new game 
players in tumor immunology. They may impair anti-tumor immunity, enhance tumor 
progression and impact treatment outcome.  
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Bahareh Hamedi 

Oncology 
Anti-cancer effects of n-3 long chain polyunsaturated fatty acids (LCPUFA) on ovarian 
cancer growth in vitro and in vivo.  
Bahareh Hamedi, Olena Bilyk, Marnie Newell, Susan Goruk, Catherine Field, Lynne-Marie 
Postovit 
 
In this study, we evaluated the effect of n-3 LCPUFA on OC cell growth and sensitivity to 
carboplatin both in vitro and in vivo. 
In vitro assays were designed to assess cell growth, viability, fatty acid composition and 
apoptotic-related protein expression in 6 OC cell lines and normal ovarian and fallopian tube 
cells. Cells were treated with different concentrations of DHA (Docosahexaenoic acid) and OA 
(Oleic acid, as a control) from 10 to 320 uM.  
The inhibitory effect of DHA on the growth and viability was demonstrated in clear-cell 
carcinoma cell line ES2. Pre-treatment with DHA increased the sensitivity of resistant OC cell 
lines A2780cp, ES2 and SKOV3 to carboplatin. We showed that DHA induced both early and 
late apoptosis in the DHA sensitive cell lines. Evaluation of different apoptotic pathway proteins 
and dead receptor CD95 expression is in progress. 
For in vivo part of the study, after transplanted tumors reached 2-3mm2, mice were randomly 
assigned into four groups: basal diet, basal diet plus carboplatin treatment, DHA diet and DHA 
diet plus carboplatin treatment. We determined that DHA enriched diet significantly reduced the 
tumor growth compared to control basic diet, significantly increased the sensitivity of PDX 
tumors to carboplatin treatment and reduced toxicity associated with chemotherapy. Histological 
evaluation showed that combination of DHA diet with carboplatin treatment increased the area 
of necrosis in tumors compared to control group. To evaluate the mechanism of DHA on PDX 
tumors, the expression of proliferation and dead receptor markers, as well as cellular DNA 
fragmentation will be assessed by IHC. 
In vitro and in vivo evidence of DHA efficacy on OC cell growth was demonstrated. Further 
studies, as well as clinical trials are necessary to provide a strong rationale for a targeted n-3 
PUFA intervention to be considered as an adjuvant to antineoplastic drug therapy of OC. 
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Biological Sciences 
Role of Myt1 Expression in Cell Cycle Regulation 
Emily M. Harvey, Cody Lewis, Gordon Chan 
 
Regulation of the cell cycle is critical for cell survival. The Cdk1/cyclin B complex is required 
for entry into mitosis. Cdk1/cyclin B is regulated by Wee1 and Myt1, which inactivate 
Cdk1/cyclin B through phosphorylation. Wee1 inhibition results in ectopic activation of 
Cdk1/cyclin B. This aberrant activation in cancer results in premature and prolonged mitosis. 
This prolonged mitosis can result in DNA damage at the centromere (centromere fragmentation) 
and cell death. However, some cancer cells exhibit resistance to Wee1 inhibition. This resistance 
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may be caused by Myt1, another regulator of Cdk1/cyclin B.  
Using knockdown of Myt1 (siRNA) both alone and in combination with Wee1 inhibition, mitotic 
phenotypes and cell death were monitored. Immunofluorescent analysis and karyotyping were 
used to examine the mitotic phenotype, DNA damage, cell structure and cell death. 
Overexpression of fluorescently tagged Myt1 was examined as well, for localization and 
overexpression phenotype.  
High levels of Myt1 protein correlate with a resistance to the Wee1 inhibitor. 
Immunofluorescence shows that knockdown of Myt1 in combination with Wee1 inhibition 
causes centromeres to become disassociated from the DNA. Using karyotyping, high levels of 
chromosome breakage can be seen in the combination treatment. This phenomenon, called 
centromere fragmentation is a result of premature and prolonged mitosis. This combination 
treatment also shows an increase in cell death, greater than Myt1 knockdown or Wee1 inhibition 
alone.  
Knockdown of Myt1 in combination with Wee1 inhibition increases centromere fragmentation. 
This centromere fragmentation is associated with higher levels of cell death. Native Myt1 
expression levels play a role in the sensitivity to Wee1 inhibitors, and Myt1 represents a viable 
combination target to increase efficacy of Wee1 inhibitors and other checkpoint regulators.  
 
 
 
 

Poster 47 
Aashiq Hussain 

Pediatrics 
Targeting hepatic secretion of lipoproteins attenuates tumor-induced hyperlipidemia 
Aashiq Hussain, Jihong Lian, Russell Watts, IngSwie Goping, Richard Lehner 
 
Accumulating evidence suggests that dyslipidemia with altered levels of circulating lipids is 
associated with obesity and cancer mortality in humans. Microsomal triglyceride transfer protein 
(MTP) plays a central role in apoB100-lipoprotein assembly in liver and thus hepatic secretion of 
very low density lipoproteins (VLDL) into the blood. We tested the hypothesis that inhibition of 
MTP would lower circulating lipid levels leading to inhibition of tumor growth. Using Bcr-Abl 
tumor bearing mice, we found that the tumor increased plasma apoB100 particles with 
corresponding increase in associated triglycerides (TG) and low density lipoprotein (LDL) 
cholesterol. Further, MTP inhibition by CP-346086 led to significant decrease of TG and 
cholesteryl esters (CE) levels in the plasma and an increased TG and CE in the liver. 
Correspondingly, this resulted in the decreased levels of these lipids in the tumor. However, no 
significant decrease in tumor growth was observed. Furthermore, we investigated whether there 
was any link between increased blood lipid levels in obese mice and tumor growth. MTP 
inhibition in obese mice reduced blood lipid levels but did not significantly decrease tumor 
growth. In conclusion, tumor modulates liver lipid metabolism to increase lipid levels in the 
plasma. Although, inhibition in secretion of lipids from liver did not have significant effect on 
tumor growth, the results suggest that there is a link between tumor and hepatic lipid 
metabolism. 
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Surgery  
Aesthetic Outcomes of Patients with Mandibular Reconstruction 
Sherif Idris, Johan Wolfaardt, Kal Ansari, Jeffrey Harris, Vincent Biron, Daniel O'Connell, Hadi 
Seikaly 
 
Importance: Surgery to reconstruct mandibular defects has become a viable option with the 
introduction of microvascular osseous free flap reconstruction. Although restoring function is of 
paramount importance when managing mandibular defects, patient satisfaction also will depend 
on the aesthetic outcome of the treatment.  
 
Objective: To evaluate facial aesthetic outcomes after mandibulectomy with functional free flap 
reconstruction. This technique of reconstruction typically results in the fibula being positioned 
slightly superior to the lower border of the mandible to promote optimal prosthetic space and 
occlusion. 
 
Design: Using digitized photographs facial parameters were measured preoperatively and 
postoperatively and compared in patients that underwent mandibular reconstruction.   
 
Setting: Tertiary head and neck cancer referral center.  
 
Patients and Methods:  Ten patients that underwent functional fibular free flap reconstruction of 
the mandible were included. These patients typically underwent mandibulectomy as part of their 
treatment for head and neck tumors. Using digitized photographs, preoperative and postoperative 
facial parameters were measured and compared. 
 
Results: Nineteen patients were evaluated. All of the patients had fibular free flap reconstructions 
with an average of 2.8 dental implants placed at the time of surgery. The position of the fibula 
from the lower border of the mandible ranged from 0.2-1.1cm. There were no significant 
differences found on facial attractiveness ratings. 
 
Conclusions: This study found no difference between pre-and post-operative facial attractiveness 
when functionality-driven positioning is used for reconstruction after mandibulectomy as 
assessed by naïve raters using objective measurements. Functional reconstructions of the 
mandible are aesthetically appealing 
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Medicine 
Clonotypic Heterogeneity In Cutaneous T-Cell Lymphoma Revealed By Comprehensive 
Whole Exome/Transcriptome Sequencing 
Aishwarya Iyer, Jordan Patterson, Thomas Salopek, Gane Ka-Shu Wong and Robert Gniadecki. 
 
Mycosis fungoides (MF), the most common type of cutaneous T-cell lymphoma, is believed to 
represent a clonal expansion of a transformed skin resident memory T-cell. T-cell receptor 
(TCR) clonality (i.e. identical sequences of rearranged TCRα, β and γ), the key premise of this 
hypothesis, has been difficult to document conclusively because malignant cells are not readily 
distinguishable from the tumor infiltrating, reactive lymphocytes, which contribute to the TCR 
clonotypic repertoire of MF. Here we have successfully adopted the technique of targeted whole 
exome and whole transcriptome sequencing (WES/WTS) to identify the repertoire of rearranged 
TCR genes in tumor enriched samples from patients with MF. Although most of the investigated 
biopsies of MF had the expected monoclonal rearrangements of TCRγ of the frequency 
corresponding to the frequency of tumor cells, in half of the samples we detected multiple (up to 
seven) TCRα and -β clonotypes by WES and WTS. Our findings are compatible with the model 
in which the initial malignant transformation in MF does not occur in mature, memory T-cells 
but rather at the level of T-lymphocyte progenitor after TCRγ rearrangement but before TCRβ or 
TCRα rearrangements. The WES/WTS method is potentially applicable to other types of T-cell 
lymphomas and enables comprehensive characterization of the TCR repertoire and mutational 
landscape in these malignancies.  
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Study of Polynucleotide Kinase/Phosphatase (PNKP) Mutations Found in a Patient with 
Microcephaly, Seizures, and Developmental Delay (MCSZ) and Glioblastoma 
Bingcheng Jiang, Chibawanye I. Ene, Bonnie Cole, Jeff Ojemann, Sarah Leary, Mesfin Fanta, 
Sudip Subedi, Michael Weinfeld 
 
The enzyme polynucleotide kinase/phosphatase (PNKP) plays a key role in DNA repair by 
resolving the chemistry at DNA strand breaks. Mutations in PNKP (chromosome 19q13.4) are 
known to cause MCSZ, a serious neurodevelopmental disorder, but to date there has been no link 
to cancer initiation or progression. However, a child with MCSZ recently presented at Seattle 
Children's Hospital with a 3-cm glioblastoma. The child was shown to have two germline 
mutations in PNKP. To study the effects of the PNKP mutations found in this patient, we 
generated mutant PNKP cDNAs carrying either the individual mutations or the double mutation 
using site directed mutagenesis. These cDNAs were incorporated into bacterial and mammalian 
expression vectors. The bacterially expressed mutant proteins as well as the wild type have been 
purified and are undergoing testing for PNKP DNA kinase and phosphatase activity. The PNKP 
cDNAs, fused to GFP, were expressed in Hela and HCT116 human cancer cell lines. High-
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content analysis and micro- irradiation techniques are being used to determine PNKP localization 
within the cells and recruitment to damaged DNA. Our preliminary results indicate that the 
mutations alter the ratio of nuclear to cytoplasmic PNKP compared to the wild-type protein. 
 
 
 
 

Poster 52 
Remant KC 

Chemical and Material Engineering 
BCR-Abl Silencing by siRNA: A Potent Approach to Sensitize  Drug-Resistant Chronic 
Myeloid Leukemia Cells to TKI Therapy 
Remant KC, Bindu Thapa, Anyeld Ubeda, Hasan Uludağ 
 
Non-viral gene therapy with specific siRNAs against BCR-Abl can be an alternative and/or 
supportive therapy of chronic myeloid leukemia (CML) with tyrosine kinase inhibitors (TKIs), 
given the often observed resistance to TKIs in clinical setting. Here, we explored the feasibility 
of BCR-Abl siRNA therapy in CML K562 cells in vitro by employing a cationic lipopolymer 
derived from low molecular weight (1.2 kDa) polyethyleneimine (PEI). The lipopolymer readily 
complexed with siRNAs and formed nano-sized (100 to 200 nm diameter) polyplexes with 
enhanced ζ-potential (+20 to +35 mV) and ability to protect the loaded siRNA completely in 
fresh serum. The first generation TKI imatinib upregulated the expression of BCR-Abl in K562 
cells as expected. Delivery of BCR-Abl siRNA in both drug-sensitive and drug-resistant K562 
cells significantly down-regulated the mRNA levels in both cell types. Similarly, the BCR-Abl 
siRNA treatment arrested the growth of both drug-sensitive and drug-resistant K562 cells with 
no obvious differences despite a large difference in drug responsiveness. The BCR-Abl gene 
silencing in combination with TKI treatments exhibited significant synergism in drug-resistant 
K562 cells in generating substantial anti-leukemic activity, where the TKIs on their own were 
not effective. The effect of BCR-Abl siRNA and TKIs on non-CML cells (Jurkat and primary 
fibroblast) was negligible, indicating the specificity of the proposed therapy. This strategy can 
significantly overcome TKI-resistance in CML cells suggesting a feasible and effective treatment 
model for CML patients suffering from clinical resistances. 
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Mechanistic Insights into iASPP-PP-1c interactions and targeted dephosphorylation of p53 
Hyeong Jin Kim, Yeyun Zhou, Robyn Millott, Ross A. Edwards, Tamara Skene-Arnold, Charles 
F. B. Holmes, and J. N. Mark Glover 
 
Apoptosis stimulating protein of p53, ASPP proteins have long been known to be key regulators 
of p53, a protein known for its high frequency of mutations in various human cancers [1]. These 
regulators either stimulate (ASPP1 and ASPP2) or inhibit (iASPP) the proapoptotic 
transcriptional activity of p53. ASPP regulates pro-apoptotic activity of p53 through association 
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with its catalytic subunit, protein phosphatase 1 (PP-1c) and their misregulation has been linked 
to tumourigenesis, metastasis and sensitivity to cancer therapies. Despite the significance of 
these complexes in cancer research, however, the mechanistic understandings of ASPP-PPp1c 
complexes and targeting p53 for dephosphorylation are still unknown. 
Here we present the 1:1 complex structure of iASPP-PP-1c at 3.3Å resolution. The structural 
studies revealed that iASPP and PP-1c interacts through four discrete contacts to stabilize the 
complex. Interestingly, we observed two distinct conformations in crystallographic asymmetric 
unit. Alignment of two complexes with PP-1c showed ~20° angular difference suggesting the 
complex is flexible in solution. In vitro dephosphorylation assay by monitoring the 
dephosphorylation of serine 15 on p53 demonstrated the importance of both iASPP and ASPP2 
which confers specificity for PP-1c to drive dephosphorylation of p53. Strikingly, electrophoretic 
mobility shift assay (EMSA) showed different behaviours between iASPP and ASPP2 to 
compete with DNA that binds to p53 through their common binding sites, p53 DNA binding 
domain (DBD). In conclusion, we have elucidated the mechanism of iASPP-PP-1c interaction 
and how this complex targets p53 for dephosphorylation. 
 
[1] Samuels-Lev Y, et al. (2001) ASPP proteins specifically stimulate the apoptotic function of 
p53. Mol Cell 8(4):781-794 
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MECHANISTIC INSIGHTS INTO THE FUNCTION OF RNF138 IN DNA REPAIR 
Jason R. Kreutz,  Ismail H. Ismail 
 
Maintaining genome integrity is essential for the survival of any organism.  DNA repair 
mechanisms work to rectify mutations that would cause cells to otherwise become malignant.  
The homologous recombination and the non-homologous end joining DNA repair mechanisms 
exist for double stranded DNA breaks. Several E3 ligase paralogues demonstrate redundant 
function for the homologous recombination pathway.  Given the aforementioned, we sought to 
elucidate which structural domain(s) of these related ligases were essential for protein 
recruitment to the site of DNA damage.  To accomplish this, chimeras were created using 
different combinations of the aforementioned ligases.  U2OS cells were transfected with the 
mutant chimeras, which were subsequently sensitized with Hoechst and irradiated via laser micro 
IR.     Recruitment to the nuclear region of the cells was monitored and analyzed.  It was found 
that the zinc finger domains were responsible for recruitment of protein to the site of damage in 
all relevant paralogues due to successful protein recruitment with zinc finger domain swaps.  
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Hypoxia: epigenetic modulator in the induction of cancer cell plasticity 
Laura JY. Lee, Lynne M. Postovit 
 
Phenotypic plasticity affords cancer cells with the ability to metastasize and resist therapies, 
leading to reduced survival in patients. A tumor micro-environmental factor that can lead to an 
induction of plasticity is hypoxia, a condition of low oxygen. Tumor hypoxia can lead to an 
induction of various stem cell and epithelial-to-mesenchymal transition markers, surrogates for 
measuring cancer cell plasticity. Hypoxic reprogramming of the cancer cell can be achieved 
through changes in the epigenome, with global alterations in histone modifications.  
Here we propose to address how the epigenomes of breast cancer cells respond to hypoxia by 
examining the alterations in histone modifications in concert with the resulting transcriptional 
response. T47D and MDA-MB-231 breast cancer cell lines, epithelial and mesenchymal-like 
respectively, were used. Using ChIP-seq, we examined the global changes in repressive 
(H3K27me3) and active (H3K4me3) histone marks, which were chosen for their association with 
hypoxia and regulation of the stem cell phenotype. Structural changes in chromatin and histone 
mark abundance were interrogated using electron spectroscopic imaging and fluorescence 
imaging, respectively. RNA-seq was employed for characterization of the resulting 
transcriptome.  
We identified striking differences in the hypoxic responses of T47D and MBA-MB-231 cells, 
encompassing epigenetic and transcriptional alterations. T47D cells responded more robustly to 
chronic hypoxia (0.5% O2, 48 hours), in both histone modification alterations, overall chromatin 
condensation, and differentially expressed genes. Our findings indicate that the epigenetic and 
transcriptional responses to hypoxia are highly context dependent. Elucidating the nuanced 
cellular response to hypoxia will better our understanding of hypoxia induced cancer cell 
plasticity, leading to improved therapeutic targets.  
 
 
 

Poster 71 
Cody Lewis 
Oncology 

Inhibition of Cdk1 by Myt1 mediates breast cancer resistance to MK-1775 
Lewis CW, Bukhari AB, Choi WS, Xiao EJ, Harvey E, Gamper A, and Chan GKT 
 
Entry into mitosis is regulated by two kinases Wee1 and Myt1, which add inhibitory phosphates 
to the mitotic promoting factor, Cdk1/cyclin B. The loss of Wee1 has been shown to induce 
ectopic activation of Cdk1 leading to premature mitosis and cell death by mitotic catastrophe in a 
subset of breast cancer cells. MK-1775 is a Wee1 inhibitor that is currently in phase I/II clinical 
trials against different solid tumours including breast cancer. Well some tumours respond 
favourably to MK-1775, other tumours exhibit resistance. Analysis of breast cancer patient data 
revealed that Myt1 is overexpressed in tumour tissue compared to normal breast tissue. Tumours 
with the highest Myt1 expression are associated with a worse clinical outcome. Our data shows 
that breast cancer cell sensitivity to MK-1775 is dependent on Myt1 expression and the Cdk1 
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activating phosphatase, Cdc25C. Breast cancer cell lines with high Myt1 and/or low Cdc25C 
expression are resistant to MK-1775 because they can maintain Cdk1 inhibition in the presence 
of MK-1775. Myt1 Knockdown sensitizes resistant breast cancer cells to MK-1775 by 2 to 7-
fold relative to scrambled controls whereas as Myt1 overexpression in sensitive cells generates 
de novo resistance. Increased sensitivity to MK-1775 following Myt1 knockdown corresponds 
with an increased in premature mitosis in resistant cells leading to DNA breaks in mitosis and 
mitotic arrest. We observed that the knockdown of Myt1 in the presence of MK-1775 results in 
cell death in mitosis or following mitotic slippage. Our data demonstrates that Myt1 plays a 
critical role in maintaining Cdk1 inhibition in MK-1775 resistant breast cancer cells.   
 
 
 

Poster 5 
Rongzong Liu 

Oncology 
NFIB promotes cell survival by directly suppressing p21 transcription in p53-mutated 
triple-negative breast cancer 
Rong-Zong Liu, The M. Vo, Saket Jain, Won-Shik Choi, Elizabeth Garcia, Elizabeth A. 
Monckton, John R. Mackey and Roseline Godbout 
 
Triple-negative breast cancer (TNBC) is an aggressive breast cancer subtype with limited 
treatment options and poor prognosis. There is an urgent need to identify and understand the key 
factors and signaling pathways driving TNBC tumor progression, relapse and treatment 
resistance. Nuclear factor IB (NFIB), a member of the NFI transcription factor family, plays 
important roles in mammary gland development. Recent studies have shown that NFIB functions 
as a driver of tumor progression in small cell lung cancer (SCLC). In particular, NFIB was 
shown to cooperate with p53 deletion to promote SCLC progression in an animal model. In this 
study, we report that gene copy numbers and expression levels of NFIB are preferentially 
increased in TNBC compared to other breast cancer subtypes. Furthermore, increased levels of 
NFIB are significantly associated with high tumor grade, poor prognosis and reduced 
chemotherapy response. Concurrent p53 mutations and NFIB overexpression (z scores>0) were 
observed in 77.9% of TNBC, in contrast to 28.5% in non-TNBC. Depletion of NFIB in p53-
mutated TNBC cell lines promotes cell death, cell cycle arrest and enhances sensitivity to 
docetaxel, a first line chemotherapeutic drug in breast cancer treatment. Importantly, these 
alterations in growth properties were accompanied by induction of CDKN1A, the gene encoding 
p21, a downstream effector of p53. We show that NFIB directly interacts with the CDKN1A 
promoter in TNBC cells. Furthermore, knockdown of combined p21 and NFIB reverses the 
docetaxel-induced cell growth inhibition observed upon NFIB knockdown, indicating that 
NFIB’s effect on chemotherapeutic drug response is mediated through p21. Our results indicate 
that NFIB is an important TNBC factor that drives tumor cell growth and drug resistance, 
leading to poor clinical outcomes. Thus, targeting NFIB in p53-mutated TNBC may reverse 
oncogenic properties associated with mutant p53 by restoring p21 activity. 
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Jianyin Liu 

Oncology and Medical Microbiolgy 
Effect of IPA-3 in ΔF4LΔJ2R VACV uptake in BCG resistant Bladder Cancer 
Jianyin Liu, Kyle Potts, Mathew Gorman, Megan Desaulniers, Ryan Noyce, Nicole Favis, David 
Evans and Mary Hitt  
 
Bladder cancer (BlCa) is the 5th most common cancer in Canada. 80% of bladder cancer is non-
muscle invasive (NMIBC) and this disease has a high chance of recurrence within 5 years 
following standard treatment. Current treatment for NMIBC with high risk of progression is 
surgery followed by intravesical treatment with Bacillus Calmette-Guérin (BCG), an attenuated 
bacterium that enters BlCa cells via macropinocytosis, which then triggers anti-tumor immune 
responses, facilitating killing of cancer cells. However, up to 40% of patients fail to respond to 
BCG. In search of a more effective treatment, especially for tumors resistant to BCG, we have 
generated an oncolytic vaccinia virus deficient in two essential genes involved in nucleotide 
biosynthetic pathways ( ΔF4LΔJ2R VACV). This virus been shown to effectively target BlCa 
cells and leave normal cells unharmed. Previous studies have shown that PAK1, a protein kinase 
involved in actin polymerization and macropinocyctosis, can be inhibited by the drug IPA-3. 
IPA-3 inhibition of BCG uptake into BlCa cell lines has been demonstrated previously. In this 
study, we hypothesize treatment of cells that blocked BCG uptake by macropinocytosis does not 
prohibit ΔF4LΔJ2R VACV uptake. Approaches used in this study include flow cytometry to 
access virus uptake of the mCherry-encoding VACV, and multi-step virus growth curves to 
measure virus production. Results from flow cytometry and multi-step virus growth curves 
suggest that IPA-3 at least partially inhibit VACV uptake and or/egress in BlCa cell lines, and 
this effect may be cell line dependent. 
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Non-canonical BAD activity regulates breast cancer cell and tumor growth via 14-3-3 
binding and mitochondrial metabolism 
Jasdeep Mann, Tim W. Buckland, Ning Yang, Rachel Montpetit, Namrata Patel, Hélène 
Lemieux, Ing Swie Goping 
 
The Bcl-2-associated death promoter BAD is a prognostic indicator for good clinical outcome of 
breast cancer patients, however whether BAD affects breast cancer biology is unknown. Here, 
we showed that BAD increased cell growth in breast cancer cells through two distinct 
mechanisms. Phosphorylation of BAD at S118 increased S99 phosphorylation, 14-3-3 binding 
and AKT activation to promote growth and survival. Through a second, more prominent 
pathway, BAD stimulated mitochondrial oxygen consumption in a manner that was downstream 
of substrate entry into the mitochondria. BAD stimulated complex I activity that facilitated 
enhanced cell growth and sensitized cells to apoptosis in response to complex I blockade. We 
propose that this dependence on oxidative metabolism generated large but nonaggressive 
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cancers. This model identifies a non-canonical role for BAD and reconciles BAD-mediated 
tumor growth with favorable outcomes in BAD-high breast cancer patients.  
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School of Public Health 
Toward refining cancer prevention recommendations for red and processed meat intake: 
findings from Alberta’s Tomorrow Project 
Katerina Maximova, Geraldine Lo Siou, Paula Robson, Paul Veugelers, Jennifer Vena, Ala Al 
Rajabi 
 
Growing evidence implicates red and processed meat consumption in carcinogenesis. Current 
cancer prevention guidelines recommend limiting red meat intake to <500g/week and avoiding 
processed meat altogether. Canadian evidence linking meeting current recommendations for red 
and processed meat with cancer risk is scant. Further, current recommendations do not 
differentiate the source of processed meat (i.e., whether derived from red vs. non-red meats). We 
used data from 26,218 Alberta’s Tomorrow Project (ATP) participants to assess the relationship 
between meeting current recommendations for red and processed meat (derived from red and 
non-red meats) and cancer risk. Dietary intake was collected through a 124-item past-year food 
frequency questionnaire (FFQ) of foods, beverages, and dietary supplements. Incidence of all 
cancers and 15+ cancers previously linked to red and processed meat intake was obtained 
through data linkage with Alberta Cancer Registry (ACR). Average follow-up was 12.4 years. 
Multivariable Cox proportional hazards models, adjusted for covariates (intakes of total energy, 
non-starchy vegetables and fruit, pulses, and whole grains; smoking, alcohol use, 
overweight/obesity, physical activity) and stratified by age and sex were fitted to the data. 
Results showed that >=3g/day intake of processed meat derived from red meats (e.g., beef, veal, 
pork, lamb) was consistently associated with the incidence of all and 15+ cancers in men and 
women (Hazard Ratios between 1.2-1.3, p<0.05). No statistically significant associations were 
observed for >=500g/week intake of red meat or for >=3g/day intake of processed meat derived 
from non-red meats (e.g., chicken, turkey). Results suggest that the carcinogenic effect 
associated with red and processed meat intake may be limited to processed meat derived from 
red meats. The findings provide initial evidence toward refining cancer prevention 
recommendations for red and processed meat intake. 
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Hamda Memon 

Oncology 
TLR9 Stimulation Of MLH1-KO Colorectal Cancers Induces Exosomes That Activate 
Anti-Tumor Immunity In Macrophages 
Hamda Memon, Isaac Menghisteab, Kristi Baker 
 
Colorectal Cancer (CRC) is one of the leading cause of cancer deaths around the world. CRCs 
are difficult to treat due to the resistant intestinal immune system that exists with intestinal 
bacteria called microbiota. However, 15% of the CRCs are due to the loss of DNA mismatch 
repair (dMMR) which turns on the anti-immune response. Our existing data suggests that 
exosomes secreted by dMMR cells stimulate the immune system regulated by activation of Toll 
like Receptors (TLRs) in intestinal microbiota. Activation of these receptors changes vesicle 
trafficking inside cells and our data indicate that dMMR CRCs express different amounts of 
certain TLRs than other CRCs. We hypothesised that stimulation of TLRs in dMMR CRCs 
produces more immune stimulatory exosomes. We used MC38 cell lines deficient in different 
DNA repair genes created by CRISPR knockout. Knockouts include Rad51, Pole and MMR 
associated gene MLH1. We stimulated TLR-9 using CpG in MC38 cells and cultured them with 
macrophages. The production of cytokines, Il-6 and TnF-a showed the ability of these exosomes 
in activating the macrophages. Il-6 is involved more with tumor growth and TNF-a usually has 
tumor suppressive role. TLR-9 stimulation with Empty Vectors, Rad51, Mlh1 CRCs increased 
Il-6 production by macrophages and the exosomes from EV, Rad51 Mlh1 CRCs were immune 
stimulatory with CpG stimulation. TLR-9 stimulation with Mlh1 CRCs increased TNF-a 
production by macrophages and the exosomes from Mlh1 CRCs were immune stimulatory with 
CpG stimulation. This shows that exosomes from EV, Rad51, Mlh1 with CpG stimulation have 
some role with tumor promoting inflammation. On the other hand, it was quite evident that Mlh1 
exosomes are essential for CpG induced tumor suppressive immune response. This may reflect 
the properties of MSI CRCs. 
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Guanmin Meng 

Biochemistry 
Dexamethasone Decreases the Autotaxin-Lysophosphatidate-Inflammatory Axis in Adipose 
Tissue: Implications for the Metabolic Syndrome and Breast Cancer 
Guanmin Meng and David Brindley 
 
Introduction 
Autotaxin (ATX) is a secreted enzyme that produces most of the extracellular lysophosphatidate 
(LPA), which is dephosphorylated rapidly by lipid phosphate phosphatases (LPPs). LPA 
promotes a vicious inflammatory cycle by increasing the synthesis of cyclooxygenase-2 and 
multiple inflammatory cytokines that stimulate further ATX production. This ATX-LPA-
inflammatory axis in cancers promotes tumor growth, metastasis and the loss of efficacy of 
chemotherapy and radiotherapy. The anti-inflammatory glucocorticoid, dexamethasone (DEX), 
is commonly used to decrease inflammation in the treatment of cancers. We hypothesized that 
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DEX has an action in blocking LPA signaling in adipose tissue, which would lower the effects of 
the feed forward inflammatory cycle during breast cancer therapy. Our goal was to determine if 
DEX attenuates excessive LPA signaling and abolish adipose tissue inflammation. 
Methods 
We determined whether DEX functions by decreasing the autotaxin-LPA-inflammatory cycle 
using cultured human adipose tissue, a major site of autotaxin secretion and the appropriate 
tissue model for studying the supply of ATX for breast tumors. We also verified the results in a 
mouse model. We assayed ATX activity, cytokines and hormones using Human 
Cytokine/Chemokine 64-plex ELISA or Mouse Cytokine/Chemokine 32-plex ELISA and Mouse 
Metabolic 11-plex arrays, qRT-PCR, and liquid chromatography/tandem mass spectrometry 
(LC-MS) for LPA molecular species and sphingosine 1-phosphate (S1P) concentrations. 
Results 
Treatment of human adipose tissue with 10-1000 nM DEX exhibited dual-effects in regulating 
LPA signaling, by reducing ATX production from human adipose tissue, which would decrease 
the synthesis of extracellular LPA; Meanwhile LPP1 expression, which terminates LPA 
signaling was increased. DEX also decreased mRNA expressions for IL-6, TNFa, PPARg and 
adiponectin. Co-treatment with rosiglitazone, an insulin sensitizer, and/or insulin abolished 
DEX-induced decreases in ATX and adiponectin secretion, but did not reverse DEX-induced 
decreases in secretions of 20 inflammatory cytokines/chemokines. Moreover, DEX-treated mice 
exhibited lower ATX activity in the plasma, brain and adipose tissue, and decreased plasma 
concentrations of LPA and S1P, as well as decreased mRNA levels for LPA1 and LPA2 
receptors and S1P1 and S1P3 receptors in brain and the reduced protein expressions of COX-2 
and the LPA2 receptor in adipose tissue.  
Conclusions 
Our results establish a novel mechanism for the anti-inflammatory effects of DEX through 
decreased signaling by the ATX-LPA-inflammatory axis. The glucocorticoid action in adipose 
tissue has implications for the pathogenesis of insulin resistance and obesity in the Metabolic 
Syndrome and breast cancer treatment. 
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Isaac Menghisteab 

Oncology 
Colorectal cancer changes its microenvironment through exosome mediated regulation of 
macrophages 
Isaac Menghisteab 
Extracellular-vesicles are the assortment of lipid-bilayer vesicles released into the extracellular 
space by cells. The category of extracellular vesicles includes apoptotic bodies, microvesicles, 
and exosomes; these particles vary in biogenesis mechanisms and content and function. Cancer 
in general secretes more exosomes per cell than normal tissue and it is also important to note that 
the constitution of exosomes is not merely a recapitulation of the donor-cell state; exosome 
composition demonstrates selective internalization of proteins, nucleic acids, and lipids. 
My research project aims to uncover the role of exosomes in the progression of CRC. It is known 
that microsatellite instable CRC patients exhibit a favorable prognosis compared to those with 
chromosomally instable CRC suggesting a weaker set of disease progression mechanisms in 
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MSI.  Given the potential of cargo-bearing extracellular vesicles to be effectors of disease and 
cell-to-cell interactions, and the ongoing discoveries defining the roles of exosomes in disease 
progression we predict that exosomes also function in CRC as one arm of the cancer to 
environment interaction program. 
I have begun investigating the role of genetic instability in determining the constitution of 
exosomes by proteomic techniques and testing their function with in vitro primary culture 
methods. My experiments identify a relationship between GIN and the macrophage activating 
capacity of exosomes in CRC. Additionally, I have determined that exosomes function to 
activate the expression of matrix metalloproteinases in macrophage, which are extracellular 
matrix modifying enzymes. 
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Oncology 
The Impact of Genetic Instability on the Mucosal Immune System in Colorectal Cancer 
Courtney Mowat, Katie Du, Louise Ibalio, Jianyin Liu, Sharmin Sumi, Kristi Baker 
 
The mucosal immune system must be tolerant to maintain a homeostatic relationship with the gut 
microbiome and food antigens, but this tolerance can ultimately hinder colorectal cancer (CRC) 
detection. Interestingly, 15% of CRCs are microsatellite instable (MSI), have more active anti-
tumour immunity, and heightened immunotherapy response compared to more common 
subtypes. MSI CRC’s improved prognosis is due in part to underlying defects in DNA mismatch 
repair (dMMR) that generate hypermutability, which results in the accumulation of aberrant 
tumour proteins recognized as non-self by the immune system. This enables tumour killing by 
cytotoxic T cells. However, hypermutability cannot be solely responsible for the enhanced 
immunogenicity in MSI CRCs because non-dMMR hypermutable tumours do not exhibit 
similarly potent anti-tumour immunity. One explanation is that different defective DNA repair 
pathways may influence how intestinal epithelial cells (IECs) interact with specific intestinal 
bacteria, driving anti-tumour immunity. IECs communicate with microbes through pattern 
recognition receptors (PRRs) which can elicit either a tumour-promoting or tumour-destructive 
immune response. PRRs harbour several microsatellites in protein coding regions, which may 
explain their upregulation in MSI CRCs. I used CRISPR technology to mutate various DNA 
repair pathways in murine IECs to determine how dMMR changes PRR activity in vitro, and 
microbial colonization and immune activation in vivo. We expect MMR mutations to drive anti-
tumor immune activation as a result of PRR activation, explaining MSI CRC’s improved 
prognosis. What we have found is that MSI CRC cells have an immediate and less 
proinflammatory response to intracellular PRR stimulation compared to CIN CRC cells in vitro. 
Additionally, when these cells are injected subcutaneously in mice, MSI tumours express more 
of the NLRP3 PRR and this correlates with infiltration of tumoral lymphocytes expressing high 
anti-tumour immunity markers. Altering PRR expression could therefore be an excellent 
therapeutic target to enhance overall CRC patient survival. 
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Mikaela Nevin 

Medical Genetics 
Developmental reprogramming of pediatric brainstem glioma through restoration of 
H3K27 trimethylation 
*Mikaela Nevin, *Janine Gallego, Xiaohua Song, David D. Eisenstat 
 
Diffuse intrinsic pontine glioma (DIPG), a pediatric brainstem tumour, is the leading cause of 
pediatric brain tumour related death with < 1% 5-year survival. ~80% of DIPGs contain a 
characteristic mutation in histone H3 variant H3.3 which results in methionine substitution for 
lysine 27 (H3K27M). The H3K27M mutant also shows genome-wide reduction in histone 
H3K27 trimethylation (H3K27me3) reprogramming gene expression to favour tumorigenesis. 
The tumour may develop from an oligodendrocyte precursor cell (OPC) since many DIPGs show 
an oligodendroglial-like phenotype.  Specifically in H3.3K27M tumours, there is decreased 
expression of Dlx2, a homeobox gene involved in differentiation of GABAergic interneurons in 
the developing forebrain.  We hypothesize that H3K27M mutant DIPG cells might be responsive 
to Dlx2 mediated signalling and, if overexpressed should result in decreased proliferation. We 
transiently transfected DIPG cell lines with a labelled Dlx2 expression construct or an empty 
control vector (GFP alone). To determine if cells were competent to respond to Dlx2, expression 
of known Dlx2 target genes was assessed with qPCR, and H3K27me3 and H3K27M levels were 
assessed with Western blot. Results from a patient-derived DIPG cell line (SF8628) showed an 
encouraging trend but no significant difference in Dlx2 target expression between the transiently 
transfected Dlx2 cells and GFP controls. Furthermore, H3K27me3 wasn’t restored in the Dlx2-
transfected cells.  This contrasts with the mouse DIPG cell line we previously studied where 
there was a response to Dlx2, a reduction in H3K27M levels and restoration of H3K27me3 levels 
in Dlx2-transfected cells. The differences between the two lines could be due to the restoration of 
H3K27me3 occurring over several cell divisions. A stably-transfected SF8728 cell line will have 
to be generated as well as Dlx2-transfection of other human DIPG cells.  
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AFNS 
Determining the efficacy of feeding different doses and sources of docosahexaenoic acid on 
the response to docetaxel in mice bearing breast cancer patient derived xenografts.  
Marnie Newell, Vera Mazurak, Lynne Postovit, Catherine J. Field 
 
Docosahexaenoic acid (DHA), a polyunsaturated fatty acid found in fatty fish, has been shown to 
decrease breast cancer cell growth in vitro and in vivo. Because immortalized cell lines do not 
represent the heterogenicity seen in human tumours, we sought to determine first, if DHA would 
elicit an anti-tumour effect on patient derived xenografts (PDX) and second, if a lower dose of 
DHA (that would be possible through dietary supplementation) would elicit a similar response. 
Female NSG (NOD/SCID/IL2 γ- receptor null) mice bearing subcutaneous triple negative PDX 
tumours (100 mm3) were randomized to one of three nutritionally adequate high fat diets (20% 
w/w + 0-4% DHA). Treatment paradigms included a) 0% dietary DHA b) 0% DHA + TXT 
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(docetaxel 5mg/kg) c) 4% DHA (DSM, supplement)+ TXT and d) 2% DHA (NuSeed DHA 
canola oil) + TXT. After 6 weeks of chemotherapy, tumours were excised, weighed and the 
phospholipid composition determined. Feeding 4% DHA resulted in attenuation of tumour 
growth in the high DHA TXT group compared to control (P <0.008) and control TXT (P<0.004). 
The low (2%) DHA TXT group displayed more variation in tumoural response and while not 
significantly different from the high DHA TXT group, were different from control and control 
TXT (P <0.02). Interestingly, the relative percent of DHA and total n-3 incorporated into tumour 
phospholipids did not differ significantly between the DHA diet groups but was higher compared 
to control (5.5 ± 0.5% vs 3.7±0.2%, P<0.05)).  This study suggests, that a lower dietary dose 
results in the same relative accumulation of DHA in the tumour phospholipids and elicits a 
similar beneficial effect on TXT. (supported by CIHR and Alberta Canola Producers 
Commission)   
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Encapsulation of a novel PNKP inhibitor into GE11 peptide-decorated micellar 
nanoparticles 
Igor Paiva, Zahra Shrine, Sams Sadat, Amir Soleimani, Mohammad Vakili, Gary Martin, Frank 
Jirik, Michael Weinfeld, Afsaneh Lavasanifar. 
 
Introduction: Surface-modified drug nanocarriers with peptides specific to transmembrane 
receptors overexpressed on cancer cells is hypothesized to enhance the drug homing in tumors. 
The objective of this study was to test this hypothesis in an orthotopic mice model of colorectal 
cancer (CC) using traceable polymeric micelles modified on their surface with GE11 peptide that 
targets epidermal growth factor receptor (EGFR) on CC cells. Methods: Poly(ethylene oxide)-
poly(ε-caprolactone) (PEO-PCL) or poly(ethylene oxide)-poly(α-benzyl carboxylate-ε-
caprolactone) (PEO-PBCL) were developed with and without peptide and Cy5.5 attachment 
(Garg et al., 2017). The micellar cell uptake, using HCT116 and SW620 cells, was measured 
using flow cytometry and confocal microscopy. An orthotopic colorectal mice model was used to 
assess the biodistribution of plain versus GE11 modified-micelles following intravenous 
administration and imaging through IVIS equipment. The PNKP inhibitor A83B4C63 was 
loaded in all the tested micelles (Shire et al., 2018). Results: GE11-micelles had a higher in vitro 
uptake than plain-micelles in HCT-116 cells. At early time points, Cy5.5-tagged micelles 
showed higher signal in the mice tumor site when the core was PCL, whereas micelles with 
PBCL core accumulated more into the tumor at later time points (i.e. ~24h). The results also 
showed faster clearance of PEO-PCL micelles, mostly through kidneys, leading to lower 
accumulation in non-target tissues as well as tumor. A trend was found for a higher tumor 
accumulation among micelles with GE11 peptide. The A83B4C63 loading was only slightly 
higher among PBCL based micelles, but their kinetic stability as well as their drug release were 
significant better compared with PCL based micelles. The GE11 surface decoration had no 
influence on the drug encapsulation behavior. Conclusion: Peptide decoration positively 
impacted CC cell uptake and the presence of benzyl in the micellar core significantly contributed 
to a stronger loading of the novel PNKP inhibitor, the A83B4C63 compound. 
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Biochemistry 
BIK is a prognostic marker for ER-positive breast cancer and induces failed apoptosis to 
promote cancer aggression 
Vrajesh Pandya, John Maringa Githaka, Raven Kirschenman, Namrata Patel, Richard 
Veldhoen, Sambasivarao Damaraju, John Mackey, Ing Swie Goping 
 
Seventy percent of all diagnosed breast cancers are estrogen receptor-positive (ER-positive) and 
are treated with endocrine therapy to block estrogen-stimulated cancer cell proliferation. Survival 
outcomes are high; however, disease relapse is common and comprises 120,000 patients annually 
worldwide. Identification of biomarkers associated with worse clinical prognosis identify 
pathways of disease pathogenesis by providing crucial molecular insights. How ER-positive 
cancer cells evolve in response to therapeutic intervention is unclear. Failed apoptosis has 
emerged as a driver of genomic instability promoting oncogenesis. In this paradigm, cells that 
survive apoptotic insults are postulated to promote aggressive disease. We demonstrate that the 
pro-apoptotic BH3-only protein BCL-2 interacting killer (BIK) is an independent predictor of 
survival outcomes of ER-positive anti-estrogen treated patients. Using cell-based assays, we 
demonstrate that BIK induces sublethal apoptosis and promotes caspase activated DNase (CAD) 
dependent DNA damage. Furthermore, we show that anti-estrogens induce BIK-dependent DNA 
lesions in ER-positive breast cancer cells. Finally, we show that BIK mediated failed apoptosis 
leads to elevated anchorage-independent growth and cancer stem-like cell properties. Thus, this 
study identifies BIK as a novel biomarker for poor survival outcomes of ER-positive patients and 
provides a molecular link between the tumor-promoting role of failed apoptosis and clinical 
outcomes. 
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Physics 
Evaluation of an MRI-Based Synthetic CT for Radiation Treatment Planning in Primary 
Brain Tumors 
Preet Parmar, Teresa Sokolowski, Jean-David Jutras, Albert Murtha, Nicola De Zanche 
 
Introduction  
In current practice, a fusion of computed tomography (CT) and magnetic resonance (MR) images 
is typically required for radiation treatment planning (RTP). MR images provide high soft-tissue 
contrast, while CT provides tissue density information for radiation dose calculations. However, 
with the advent of linac-MR machines and MR-RT simulators, MR-only RT planning enables 
simplified workflow and avoids additional patient scans. 
In this work, linear attenuation information is assigned based on MR images through algorithmic 
data-processing, eliminating CT from treatment planning while yielding dose calculations that 
are equivalent to those obtained using CT.  
 
Methods 
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With informed consent, CT and MR images were obtained from thirty primary brain tumor 
patients undergoing radiation treatment. A triple-echo UTE MRI pulse sequence was used to 
provide bone-to-tissue contrast. MR-based synthetic CT images were generated through Berker’s 
original 4-class segmentation method1. A novel fuzzy c-means clustering method developed in-
house was also applied, accounting for partial volume effects and varying bone densities2. 
Following tissue classification, rigid and affine registrations of the synthetic CT images to the 
original CT images were performed. The shoulders and neck were optionally removed to limit 
the analysis to the head. 
Comparisons between the traditional CT and synthetic CT involved subtracting the images and 
calculating mean absolute errors (MAE) as proposed by Johansson et al.3, as well as comparing 
dose distributions in the treatment planning software (Eclipse). 
 
Results and Conclusions 
Over all 30 patients the MAE was 127.7 Hounsfield units (HU) for the novel fuzzy c-means 
method of synthetic CT generation (neck removed), which is an improvement over Berker’s and 
Johansson’s method (135 HU and 137 HU, respectively). Dose distributions calculated inside the 
tumor increased by 2.1 ± 1.3 %, which is clinically insignificant in most cases, allowing the 
synthetic CT to safely replace the traditional CT. Refining the algorithm may improve 
performance. 
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AFNS 
Total Energy Expenditure in Relation to Body Composition, Physical Activity, and Current 
Energy Requirement Recommendations in Patients with Primarily Earlier Stage 
Colorectal Cancer  
Sarah A. Purcell, Sarah A. Elliott, Peter J. Walter, Tom Preston, Hongyi Cai, Richard J.E. 
Skipworth, Michael B. Sawyer, Carla M. Prado 
 
Purpose: Altered body composition, tumor burden, systemic inflammation, and physical activity 
might influence energy metabolism in cancer patients and impact energy requirements. 
Objectives of this study were to characterize TEE in colorectal cancer (CRC) patients and 
compare measured TEE to current energy requirement recommendations. 
 
Methods: Newly diagnosed stage II-IV CRC patients had resting energy expenditure (REE) 
measured by metabolic cart and TEE measured by doubly labeled water. Fat mass (FM), fat-free 
mass (FFM), and FM:FFM were evaluated via dual X-ray absorptiometry. TEE:REE 
characterized physical activity level (PAL). Neutrophil:lymphocyte (NLR) was used as a marker 
of systemic inflammation. Pearson correlation assessed relationships between variables and 
independent samples t-test compared differences between groups. Differences in measured TEE 
and energy requirement recommendations of 25-30 kcal/kg body weight/day and dietary 
reference intakes (DRI) were evaluated using paired t-test and Bland-Altman analyses.  
 
Results: Twenty-one patients (n=14 male; BMI: 28.3±4.9kg/m2; age: 57±12years) were 
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included, with most (n=20) having stage II or III CRC. REE was not correlated to NLR or TEE. 
TEE was 2473±499 kcal/day (range: 1562-3622 kcal/day), or 29.7±6.3 kcal/kg body weight/day 
(range: 20.4-48.5 kcal/kg body weight/day). Average PAL was 1.43±0.27 and was not correlated 
with age, body weight, FM, FFM, or FM:FFM.  
 
Twelve patients had TEE that fell within 25-30 kcal/kg recommendation. Energy estimation 
using 25 kcal/kg underestimated TEE (-12.6±16.5%, p=0.002). All equations had wide limits of 
agreement; the best equation (DRI with measured PAL) had limits of agreement between -21.2 
to 29.3%. Error from most equations was negatively correlated to PAL. Body weight-based 
equation errors were positively correlated to body weight, FM, and FM:FFM. 
 
Conclusions: TEE and PAL were higher than previously reported. Energy requirement 
recommendations were not appropriate and error was influenced by body weight, body 
composition, and physical activity. Including these factors in recommendations might improve 
accuracy and body weight maintenance.  
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Jill Querney 
Otolaryngology - Head and Neck Surgery 

Sinonasal squamous cell carcinoma and high-grade dysplasia correlation with p16 and 
HPV:  A retrospective analysis 
J. Querney, A. Mendez, F. Ramazani, V. Biron, , H. Seikaly, J. Harris, D. Côté. 
 
Introduction: Sinonasal sinus squamous cell carcinomas (SNSCC) are rare in the general 
population, with an incidence rate of 0.5-1 per 100,000. No clear etiologic correlation between 
Human papilloma virus (HPV) and SNSCC has been delineated in the literature. Our aim is to 
evaluate the role of p16 overexpression and HPV positivity in high grade dysplastic tumours and 
SCC arising in the sinonasal cavity. 
Methods: Using the prospectively collected Alberta Tumour Board data from 2014-2017, an 
analysis of patients with SNSCC and high grade dysplasia was conducted. Analysis for p16 
overexpression, demographics, staging and survival was performed.  
Results: We reported an average of 8 cases per year of SNSCC or high grade dysplastic tumours. 
p16 was overexpressed in 53.8% of the cases. No significant difference was found between the 
p16 positive and negative groups for tumour stage, gender, or age at the time of surgery (p= 0.15, 
p= 0.94, p= 0.17, respectively). There was a statistically significant survival advantage in 
tumours with p16 overexpression (p= 0.02).   
Conclusions: This study is the first in the published literature to demonstrate a high incidence of 
p16 overexpression in SNSCC with a significant survival advantage. Results imply a previously 
unconfirmed role of HPV in SNSCC and further examination of its role in prognosis and 
management is warranted.  
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Nirilanto Ramamonjisoa 

Oncology, Division of Medical Physics 
Mapping tumor hypoxia with oxygen-enhanced MRI 
Nirilanto Ramamonjisoa, Anthony Tessier, Dawn McDonald, Daniel McGinn, X-H Yang, B Gino 
Fallone, Michael Weinfield, Piyush Kumar, Atiyah Yahya, Hans-Sonke Jans 
 
Hypoxia, i.e. low level of oxygen in cancer cells, results from the erratic vascular network 
formed during tumor progression. Hypoxia decreases radiosensitivity and is related to poor 
prognosis. Oxygen-enhanced MRI (OE-MRI) has been proven to quantify hypoxic fraction 
accurately in preclinical models of cancer, and in poorly vascularized tumors, when coupled with 
dynamic-contrast enhanced MRI (DCE-MRI). OE-MRI exploits the effect of oxygen on the 
relaxation properties (R1=1/T1) of the tissue and can distinguish between normoxic and hypoxic 
tissue. When breathing 100 % oxygen, oxygen molecules bind preferably to plasma and tissue 
fluid in normoxic tissue, as the erythrocytes are already fully saturated (oxyhemoglobin, HbO2), 
increasing R1. Conversely, in hypoxic tissue, where the ratio of deoxyhemoglobin (Hb) to 
oxyhemoglobin is greater, the additional O2 molecules will preferentially bind to 
deoxyhemoglobin as opposed to plasma. R1 therefore will remain unchanged or even may 
decrease. OE-MRI has been developed in our lab, allowing tumor oxygenation studies during a 
pilot study. FaDu human squamous cell carcinomas were implanted bilaterally into the flank of 
male nude mice and were subjected to different arms of treatment: control (no treatment), 
radiotherapy alone, radiosensitization using iodoazomycin arabinofuranoside (IAZA) and 
chemotherapy using IAZA. Imaging was performed on a 9.4T MRI system. T1 relaxation 
measurements were carried out before and 48h after treatment. T1 maps were generated using 
robust reduced dimension nonlinear least squares method on a pixel-by-pixel basis and ΔR1, 
defined as ΔR1 = R1 (O2) – R1 (air), maps were calculated. Our preliminary results 
demonstrated the spatial heterogeneity of tumor oxygenation, with increased R1 values during 
100% oxygen breathing in certain tumor regions. Further validation is being done to establish the 
method and monitor tumor oxygenation during treatment. 
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Oncology 
Therapeutic Targeting of Hypoxia in A Head and Neck Cancer Model Using 2-
Nitroimidazole Imaging Agents 
Faisal B. Rashed; Dawn Macdonald; Alexandru C. Stoica; Carolynne Ricardo; Ramanaguru S. 
Piragasam; Richard P. Fahlman; Lynne-Marie Postovit; Piyush Kumar; Michael Weinfeld 
 
Head and neck tumours harbor a highly heterogenous microenvironment that complicates 
treatment efficacy. The presence of hypoxia in these tumours results in resistance to standard 
chemo- and radiotherapy, and may contribute to treatment failure and relapse. Targeting 
hypoxia, therefore, is vital for therapeutic management of head and neck tumours. 2-
Nitroimidazoles (2-NI) are particularly interesting for hypoxia directed therapy because of their 
unique bioreduction potential. Reduced 2-NI compounds get selectively entrapped in hypoxic 
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cells by forming drug-protein adducts. As a result, radiolabeled 2-NIs are widely used as 
radiodiagnostics to monitor tumour hypoxia. Clinically established examples include our 
compounds of interest; 123I-iodoazomycin arabinoside (123I-IAZA) and 18F- fluoroazomycin 
arabinoside (18F-FAZA). In this study, we are exploring the potential of using non-radiolabelled 
analogues of 2-NI radiotracers in a therapeutic setting. We report that both IAZA and FAZA act 
as hypoxic cytotoxins in a head and neck cancer model, and can further sensitize hypoxic cells to 
ionizing radiation. We hypothesize that hypoxic sensitization by these 2-NI compounds is 
achieved partly through their interaction with critical cellular proteins. To identify the potential 
interaction partners of our drugs, we have adopted a click chemistry based approach using 
modified versions of our parent compounds. The hypoxia selectivity of this method has been 
confirmed in cell and xenograft mouse models. A biotin labelled alkyne allowed us to pull down 
the drug-protein adducts, which were then analyzed through mass spectrometry. Our pilot study 
identified several non-abundant proteins as potential hits, which indicates some degree of 
specificity in this approach. We are currently working on validating these targets, and are 
investigating the functional consequences of this interaction. The ultimate goal of this project is 
to determine a mechanism of action for both the cytotoxic and radiosensitizing properties of our 
compounds.  
 
 
 
 

Poster 63 
Sams Sadat 

Faculty of Pharmacy & Pharmaceutical Sciences 
Nano-delivery of novel inhibitors of polynucleotide kinease phosphatase (PNKP) exhibits 
synthetic lethality in PTEN-deficient colorectal cancer xenografts in mice. 
Sams M. A. Sadat, Zahra Shire, Igor Paiva, Timothy D. R. Morgan, Feridoun Karimi-Busheri, 
Dennis Hall, Michael Weinfeld, Afsaneh Lavasanifar 
 
Purpose: Phosphatase and tensin homolog (PTEN) is a tumor-suppressor protein that is lost in up 
to 75% of aggressive colorectal cancers (CRC). Our research group has found that the co-
depletion of PTEN and a DNA-repair protein; polynucleotide kinease phosphatase (PNKP) leads 
to significant death in many cancer cell lines including CRC cells followed by synthetic lethality. 
This finding inspired the development of novel PNKP inhibitors as potential new drugs for 
treating PTEN-negative CRC. Our objective was to investigate the anticancer activity of lead 
PNKP inhibitor (A83B4C63), developed by our team, delivered with either cremophor EL or 
methoxy poly(ethylene oxide)-b-poly(α-benzyl carboxylate-ɛ-caprolactone) (PEO-b-PBCL) 
nano-formulation in wild-type PTEN+/+ and PTEN-/- CRC xenograft in mice.  
 
Methods: A83B4C63 was either encapsulated in PEO-b-PBCL nanoparticles or solubilized with 
the aid of cremophor EL: ethanol. The anti-cancer activity of both formulations was determined 
in HCT116/PTEN-/- and HCT116/PTEN+/+ xenograft in NIH-III nude mice (n=5) after three IV 
injections of A83B4C63 at two different doses of 10 and 25 mg/kg. Control animals received 
either equivalent doses of cremophor EL or PEO-b-PBCL without drug, or 5% dextrose. 
Histopathological evaluation for different organs of healthy CD-1 mice was performed to 
identify the toxicity of A83B4C63 as free drug and its nanoparticle formulation following three 
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IV injections at a dose of 50 mg/kg (n=4). 
 
Results: The nanocarriers of A83B4C63 reduced the rate of HCT116/PTEN-/- xenograft growth 
more efficiently than free drug. This was in contrast to wild-type HCT116/PTEN+/+ xenografts 
which showed similar growth rates following administration of A83B4C63 (in either 
formulation), formulation excipients (without drug) or dextrose. Moreover, no toxicity was 
observed in histology samples of different organs of the treated mice that received A83B4C63 
injection at a dose of 50mg/kg.  
 
Conclusion: The results at this point to A83B4C63, particularly as nanoparticle formulation, 
demonstrates a potential new monotherapy for PTEN-deficient colorectal cancer. 
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Gabrielle Siegers 

Experimental Oncology 
GAMMA DELTA T CELLS AND NODAL IN THE BREAST TUMOUR 
MICROENVIRONMENT 
Gabrielle M. Siegers, Indrani Dutta, Guihua Zhang, Raymond Lai and Lynne-Marie Postovit 
 
Gamma delta T cells (GDTc) kill transformed cells, and increased circulating GDTc levels 
correlate with improved outcome in cancer patients; however, their function within the breast 
tumour microenvironment (TME) remains controversial. Tumours often harbor hypoxic regions, 
and this low oxygen induces breast tumour cells to secrete Nodal, an embryonic morphogen 
implicated in aggressive disease. We have recently shown that GDTc can be found in hypoxic 
zones in a cohort of estrogen receptor-positive tumors, and that - in vitro - GDTc are activated by 
hypoxia, becoming more cytotoxic and secreting elevated levels of MIP1alpha, RANTES and 
CD40L compared to GDTc cultured under normoxic conditions. We hypothesize that Nodal in 
the TME may also influence GDTc function. We are assessing the proximity of GDTc to both 
Nodal and CAIX, a marker of hypoxia, in a cohort of triple negative breast tumours. In vitro, 
short-term stimulation of GDTc with recombinant Nodal results in tyrosine phosphorylation of 
an as-of-yet unidentified ~50 kDa protein. 24-hour exposure does not impact CD69, CTLA-4 or 
PD-1 expression on GDTc, and Nodal has no impact on GDTc migration; however, long term 
exposure to Nodal attenuates GDTc maturation.  While primary human GDTc kill breast cancer 
cell lines, Nodal-expressing cells resist GDTc killing compared to those in which Nodal has been 
silenced. Thus, Nodal appears to suppress the ability of GDTc to kill breast cancer targets. 
Furthermore, Nodal overexpression confers greater resistance to GDTc cytotoxicity. 
Understanding the dynamic interplay between Nodal and GDTc infiltration in breast cancer 
lesions is of utmost importance to develop safe and effective GDTc immunotherapies.    
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Priya Sivarajah 

Otolaryngology-Head and Neck Surgery 
EGFR as a Biomarker of Smoking Status and Survival  in Oropharyngeal Squamous Cell 
Carcinoma 
Shanmugappiriya Sivarajah, Morris Kostiuk, Cameron Lindsay, Lakshmi Puttagunta, Daniel A. 
O'Connell, Jeffrey Harris, Hadi Seikaly, Vincent L. Biron 
 
Background: This study aims to investigate EGFR as a prognostic biomarker in oropharyngeal 
squamous cell carcinoma (OPSCC).  
 
Materials and Methods: OPSCC patients from retrospective (1998-2009) and prospective cohorts 
(2014-2017) were included. Retrospectively collected tumors were used to construct tissue 
microarrays (TMAs), which were stained with EGFR, p16, DAPI and Pan-cytokeratin, and 
digitally quantified. EGFR, CDKN2A and HPV E6/7 levels from prospectively collected 
OPSCC was measured by droplet digital PCR (ddPCR).  Biomarkers were compared to patient 
covariates, factors and survival outcomes. 
 
Results: A total of 249 patients were included retrospectively and 64 patients were enrolled 
prospectively.  p16 status (p<0.001), smoking above 10 pack years (p=0.04), smoking above 20 
pack years (p<0.001), total EGFR tumor levels (p=0.016), and high EGFR within high or low 
Ki67 tumor nuclear staining (p=0.03) were found to be significant predictors of 5-year disease 
specific survival (DSS). A Cox proportional hazard model of DSS showed smoking status and 
eGFR expression to be dependent of each other on predicting 5-year DSS. ddPCR analysis 
showed a significant association between smoking status and EGFR levels. 
 
Conclusions:  Total EGFR tumor levels are predictive of 5-year DSS. EGFR levels correlate with 
smoking and could be an objective marker for this disease etiology. 
 
 
 

Poster 35 
Joanne Smith 

Oncology 
Mechanistic analysis of farnesyltransferase and Wee1 kinase co-inhibition, a synthetic 
lethal relationship in cancer cells. 
Joanne D. Smith, Cody W. Lewis, Gordon Chan 
 
The mitotic checkpoint is fail safe mechanism for the cell to ensure correct chromosome 
segregation. The evolutionary conserved kinetochore RZZ complex, comprised of hRod, Zw10 
and Zwilch, is an essential component of the mitotic checkpoint. Spindly interacts with the RZZ 
complex in a farnesylation dependent manner and acts an dynein adaptor at kinetochores. 
Spindly knockdown results in prometaphase delay, alignment defects, and loss of dynein 
kinetochore localization. The knockdown of Spindly phenocopies farnesyl transferase inhibitor 
(FTI) treatment of cells suggesting that Spindly is the mitotic target of FTIs. FTIs were originally 
developed to target the RAS oncogene, but were found to not be able to prevent Ras membrane 
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localization due to alternative prenylation (geranylgeranylation). While FTIs have been 
abandoned as inhibitors of the Ras pathway, our findings indicate a possibility in re-purposing 
FTIs for cancer treatment, especially in combination treatment strategies.  
Wee1 is a kinase that inhibit Cdk1 at the G2/M transition and when inhibited results in cells 
undergoing premature mitosis. Wee1 is also required to inhibit Cdk1 at the end of mitosis and 
Wee1 inhibition results in mitotic arrest. MK-1775, a small molecule inhibitor of Wee1 kinase 
activity, is currently in Phase I/II clinical trials for many cancers. We have found that MK-1775 
treatment results in mitotic catastrophe and enhances the sensitivity of breast cancer cells to anti-
mitotic agents, such as paclitaxel. Our preliminary data indicates that MK-1775 enhances the 
efficacy of FTIs and vice versa in cancer cells. 
Our data indicates that the synthetic lethal relationship between FTI and MK-1775, both of 
which are being used in clinical trials for breast cancer individually, is conserved in some breast 
cancer cells. Further experiments are required to confirm these results and understand the 
mechanism. Combination treatment of FTI and MK-1775 might represent a new treatment for 
selected cancers. 
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Teresa Sokolowski 

Oncology 
Analysis of Quantitative MR Images to Monitor Radiation Treatment Outcomes in 
Primary Brain Tumors 
Teresa Sokolowski, Preet Parmar, Jean-David Jutras, Albert Murtha, Nicola de Zanche 
 
Introduction 
Monitoring radiation treatment outcomes using conventional magnetic resonance imaging (MRI) 
is challenging because the contrast of conventional MRI varies widely due to scanner settings. 
Consequently, interpretation is limited to observing qualitative changes in contrast of an 
arbitrarily scaled image, while underlying changes in physical quantities are not readily 
measurable. 
Quantitative MRI (qMRI), alternatively, provides images, or maps, whose signal intensity has a 
physical meaning, allowing the quantitative comparison of intensity before and after treatment in 
the same subject, and across subjects. 
 
Methods 
Thirty patients with primary brain tumors undergoing radiation therapy were scanned during a 
clinical trial approved by the Health Research Ethics Board of Alberta. Each patient was scanned 
before beginning radiation treatment and 3, 6, and 12 months after completing treatment. Several 
MR images were acquired during a 30 minute scan including 3 multiecho FLASH and 4 bSSFP 
sequences[1,2]. The images were processed to produce T1, T2, T2*, proton density, and 
magnetization transfer parametric maps[3]. Statistical analysis of these maps is used to identify 
significant changes in quantitative parameters within the area of the brain that is treated with 
radiation. 
Tools for visual analysis of the parametric maps were developed using 3D Slicer to allow the 
radiation oncologist to view the maps efficiently and conveniently[4]. The software allows 
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scrolling over the 3D volume of the brain as well as from one time point to the next instead of 
viewing one slice of the volume at a time. This is critical given the large amount of data to be 
interpreted.  
 
Conclusion 
This trial and processing pipeline provides a novel, quantitative means to monitor the 
effectiveness of radiation treatment of primary brain cancer. We expect that the additional data 
provided by qMRI will improve prediction of treatment effectiveness and optimize future 
treatments. 
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Merging an oncolytic vaccinia virus with image-guided radiotherapy: a multi-modal 
therapeutic approach for treating malignant gliomas 
Quinn Storozynsky, David Evans, Natalie Snyder, Kyle Potts, Kate Agopsowicz, Roseline 
Godbout, and Mary Hitt 
 
Malignant gliomas (MG) are highly invasive and aggressive brain tumors. Despite the current 
standard of care, the prognosis for patients with MG is abysmal– highlighting the need for novel, 
more effective treatment options to battle this aggressive disease. Oncolytic virus (OV) therapy 
is an advancing treatment option that harnesses tumor-selective viruses to kill cancer cells while 
simultaneously generating a systemic anti-tumor immune response. Many studies have noted 
synergistic effects when OV’s are combined with radiotherapy to treat cancer in preclinical 
models, warranting further investigation of this multi-modal approach. Image-guided 
radiotherapy (IGRT) uses computer-modulated imaging techniques to precisely deliver ionizing 
radiation to treat cancer. Despite the precision IGRT offers, cancer cells can still be ‘missed’ due 
to tumor microextensions or radioresistant cell populations– such as glioma stem cells or 
therapy-induced senescent glioma cells– and these residual cancer cell populations are posited to 
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contribute to tumor recurrence or progression. Here, we propose to combine our mCherry-tagged 
mutant vaccinia virus (deltaF4L-deltaJ2R-mCherry), which exhibits tumor-selectivity due to 
mutations in key viral nucleotide biosynthesis genes, with IGRT executed using state-of-the-art 
Small Animal Radiation Research Platform (SARRP) technology. We hypothesize that 
combining our oncolytic vaccinia virus with IGRT will produce better tumor control than either 
modality alone, by generating additive or synergistic effects in which IGRT destroys the majority 
of the tumor mass while our OV seeks out and targets any remaining cancer cells that have been 
missed or are resistant to radiotherapy.   
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Oncology 
Design of Twisted Solenoid RF Phase Gradient Transmit Coil for MRI TRASE Imaging 
Hongwei Sun, Stephanie Yong, Jonathan C. Sharp 
 
Transmit Array Spatial Encoding (TRASE) is an alternative MRI k-space encoding method that 
functions entirely without using main magnetic field B0 gradient. Instead, TRASE uses radio-
frequency (RF or B1) transmit phase gradient fields, which can achieve millimeter-level spatial 
resolution, as demonstrated by previous studies. The TRASE pulse sequence is an echo train 
consisted of two groups of alternating 180 degree refocusing pulses generated by switching 
transmit fields between two B1 phase gradient coils, achieving k space transversal. Image quality 
is critically dependent upon the efficient generation of B1 fields with uniform magnitude and 
strong phase gradients, so there is an ongoing need for improvement in coil designs.  
Here we present the design of a new family of phase gradient transmit coil based upon a solenoid 
twisted about a transverse axis.  The type of coil offers an open unobstructed aperture, a large 
fraction being usable. The experimentally measured field maps for B1 magnitude and phase 
matched the Bio-Savart simulations of the same geometry, with less 4.5% discrepancy. 
Additionally, this design has many attractive geometric, electrical and magnetic characteristics, 
including the capability to spatially encode in the direction of the main static B0 field, previously 
not possible for transverse B0 magnet geometries. Analytical, numerical simulation and 
experimental results are presented, including demonstration of 1-dimensional TRASE encoding 
without the use of PIN diode switches. Twisted solenoid coils significantly expand the 
capabilities of TRASE MRI. 
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Pharmacy 
Studying the molecular targets for a set of heterocyclic small molecules with 
immunostimulatory activity 
 Yasser Tabana1, Isobel S Okoye2, Shima Shahbaz2, Marawan Ahmed1, Dinesh Babu1, 
Shokrollah Elahi2, Arno Siraki1, Khaled Barakat1,* 
 
Purpose: Cancer immunotherapy has emerged as the fourth pillar of cancer treatment, along with 
surgery, radiation, and chemotherapy. Stimulating the immune system to fight the tumor plays an 
important role in virtually all aspects of cancer immunotherapy. Although there are antibody-
based therapeutics available for immunotherapy, they are associated with a high incidence of 
adverse drug reactions. The novelty of this project stems from its main objective, which is 
developing a small molecule immunotherapy drug. Methods: In our study, a set of two 
synthesized heterocyclic small molecules have been studied for their immunostimulatory effects. 
Peripheral Blood Mononuclear Cells (PBMCs) were collected from healthy volunteers, T cells 
proliferative capacity of the small molecules were tested by Carboxyfluorescein Succinimidyl 
Ester (CFSE) staining, and Interleukin-2 (IL-2) secretions were measured using Enzyme-Linked 
Immunosorbent Assay (ELISA) (1-2). PBMC cytotoxicity of the small molecules was 
determined using Cell Counting Kit-8 (CCK-8) assay (3). These effects were compared with 
pembrolizumab, a programmed cell death 1 (PD-1) immune checkpoint inhibitor. 
Results: The small molecules have shown significant immune booster activity by stimulating T-
lymphocyte proliferation, as well as the release of IL-2. No cytotoxicity effect was observed 
against PBMCs in vitro. Conclusions: the current study identified the immunostimulatory 
activities of two small molecules which may be developed further into an effective anticancer 
agent. The future direction is designed to identify the molecular targets of the small molecules 
responsible for the immunological activities. Proteomic and transcriptomic profiling will be 
conducted to identify potential markers and targets that can be linked to their cellular responses, 
the key pathways will be identified using the Bioinformatic techniques. Support: This work was 
supported by grants from the Li Ka Shing Institute of Virology and the Li Ka Shing Applied 
Virology Institute (Project ID:RES0028141) at the University of Alberta and Alberta Cancer 
Foundation (ACF) (Project ID: RES0025662) 
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Capicua regulates T-cell homeostasis and its loss predisposes mice to T-cell acute 
lymphoblastic leukemia/lymphoma (T-ALL) 
Qiumin Tan, Syed Benazir Alam, Spencer Balay, Lorenzo Brunetti, Maxime W. C. Rousseaux, 
Hsiang-Chih Lu, Ying-Wooi Wan, Jean-Pierre Revelli, Zhandong Liu, Margaret A. Goodell, 
Huda Y. Zoghbi 
 
Capicua (CIC) is a transcriptional repressor that regulates a gene expression program 
downstream of the Ras/mitogen-activated protein kinase (MAPK) signaling cascade. Activation 
of the Ras/MAPK pathway leads the degradation of capicua, thereby facilitating the onset of a 
Ras/MAPK-dependent transcriptional program. In fruit flies, CIC is important for many 
developmental processes, including embryonic patterning and specification of wing veins. In 
humans, CIC has been implicated in neurological diseases, including a neurodegenerative 
disease called spinocerebellar ataxia type 1 (SCA1) and a neurodevelopmental syndrome. 
Somatic mutations in CIC have been reported in several cancers; we also previously identified a 
patient with germline heterozygous mutation in CIC who had acute lymphoblastic 
leukemia/lymphoma (ALL). However, whether CIC is a tumor suppressor remains to be formally 
tested. In this study, we found that deletion of Cic in adult mice causes T-cell ALL (T-ALL). 
Using hematopoietic-specific deletion and bone marrow transplantation studies, we show that 
loss of Cic from hematopoietic cells is sufficient to drive T-ALL. Cic knockout mice showed 
biased T-cell development towards the early progenitor stage. Cic-null tumors show up-
regulation of the KRAS pathway as well as activation of the NOTCH1 and MYC transcriptional 
programs. In sum, we demonstrate that loss of CIC causes T-ALL, establishing it as a tumor 
suppressor for lymphoid malignancies. Moreover, we show that mouse models lacking CIC in 
the hematopoietic system are robust models for studying the role of RAS signaling as well as 
NOTCH1 and MYC transcriptional programs in T-ALL. Future studies to further understand the 
role of CIC in T-ALL pathogenesis as well as potential therapeutic strategies will be discussed. 
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Decreasing the high expression of lipid phosphate phosphatase 2 in breast cancer cells 
decreases tumor growth by decreasing myc and blocking the G1/S cell cycle transition  
Xiaoyun Tang, Christopher Cromwell, Rongzong Liu, Roseline Godbout, Basil P. Hubbard,  
Todd P.W. McMullen and David N. Brindley 
 
Lipid phosphate phosphatase-2 belongs to a family of enzymes that dephosphorylate bioactive 
lipid phosphates including extracellular lysophosphatidate and sphingosine-1-phosphate, which 
signal through G-protein coupled receptors to promote tumor growth and metastasis. The LPPs 
also dephosphorylate intracellular bioactive lipids that regulate signaling downstream of the 
receptors. Cancer cells commonly show low expressions of LPP1 and LPP3 and increasing these 
expressions blocks tumor growth. Contrary to this, we show that LPP2 mRNA is higher in triple 
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negative breast tumors relative to normal breast tissue. LPP2 mRNA expression was also 
increased in Hs-578T, MDA-MB-231, MCF7 and MDA-MB-468 breast cancer cell lines relative 
to non-malignant Hs-578Bst, MCF10A and MCF-12A cells. High LPP2 expression in tumors 
was prognostic of poorer survival for breast and pancreatic cancer patients. To understand the 
role of LPP2, we knocked out its expression in MDA-MB-231 and MCF7 breast cancer cells by 
CRISPR. This inhibited cell growth by inhibiting G1/S transition. These changes were associated 
with decreased expression of c-Myc, cyclin A2 and B1 and increased expression of the cell cycle 
inhibitors, p27 or p21. We confirmed this relationship by showing that there is a positive 
association between the expressions of LPP2 and c-Myc in cell lines derived from breast, non-
small lung cell, upper aerodigestive tract and urinary tract cancer patients. Furthermore, breast 
tumors formed in mice by MDA-MB-231 cells with LPP2 knockout were ~68% smaller than 
those from wild-type cells. This study demonstrates that targeting LPP2 could provide a new 
strategy for decreasing c-Myc expression and tumor growth. 
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Dosimetric Factors Predictive of Toxicity for Patients with Rectal Cancer Treated with 
Chemo-radiotherapy 
JoAnn Thai, Nawaid Usmani, Aswin Abraham, Brad Warkentin, Juhyun Yun, Diane Severin, 
Keith Tankel, Kurian Joseph, Tirath Nijjar, Alysa Fairchild, Winson Cheung, Yuan Xu 
 
Colorectal cancer is the second leading cause of cancer death in Canada, with 26,800 new cases 
and 9400 deaths estimated in Canada in 2017. With rectal cancer comprising approximately a 
quarter of all colorectal cancer cases, there has been an increased need for chemo-radiotherapy as 
the standard of care before surgery to help down-stage tumors, improve tumor resectability and 
reduce local recurrence. Radiotherapy is the primary treatment modality in this setting, with 
chemotherapy used as a radiosensitizer to help enhance the effects of the radiotherapy. 
Radiotherapy operates through computerized tomography (CT) where precise doses of high 
energy beams are calculated and delivered to the tumour target. However, more research needs to 
be done to better understand the side effects of the treatment and construct specific guidelines 
that help oncologists design treatment plans to minimize the toxicity risks. 
 
In this study, we retrospectively reviewed and compiled a database of 1200 rectal cancer patients 
treated curatively with radiotherapy at the Cross Cancer Institute between 2010 and 2016 to 
identify dosimetric predictors of toxicity. Specifically, we investigated the long term toxicity 
effects on the small bowel and on the hips. We retrospectively reviewed and collected patient 
and treatment data, and exported detailed dosimetry for all of these patients from our treatment 
planning system to the database. Preliminary analysis of the data showed that higher 
radiation doses received by the small bowel or femurs were associated with higher risk of bowel 
obstructions or hip fractures. The correlation between specific radiation doses delivered to 
specified volumes of normal tissue may allow us to predict the grade of toxicity in patients 
receiving neo-adjuvant chemo-radiation. 
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Faculty of Pharmacy and Pharmaceutical Sciences 
Thioester Linked Cationic Lipopolymers for co-delivery of TRAIL plasmid and its 
complementary siRNA targets: One StoneTwo Bird Approach for Cancer Therapy  
Bindu Thapa, Remant B. KC, Hasan Uludag 
 

Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) induces apoptosis in variety of 
cancer cells without affecting normal cells. However, TRAIL therapy tested so far failed to exert 
robust anticancer activity in patients due to resistance and its rapid clearance. Hence, we aim, (i) 
to identify novel small interfering RNA (siRNA) targets, which sensitize breast cancer cells 
against TRAIL, (ii) to use TRAIL plasmid as promising alternative since it produces TRAIL 
protein at the site of action in higher concentration and (iii) to co-deliver TRAIL plasmid and 
identified complementary siRNA. Co-delivery of DNA and siRNA requires a special delivery 
vehicle which must display enough loading and delivery capacity of DNA/siRNA cocktails. 
 
To identify novel siRNA targets that sensitize breast cancer cells against TRAIL, a siRNA 
library against 446 human apoptosis-related proteins were screened in breast cancer MDA-MB-
231 cells in presence or absence of TRAIL. A library of cationic lipopolymers (PEI-L) was 
prepared by grafting aliphatic lipids (L) onto small molecular weight (0.6, 1.2 and 1.8 kDa) 
polyethyleneimine (PEI) with amide or thioester bond. Potential polymer to delivery 
DNA/siRNA cocktail was identified.  
 
Sixteen siRNAs were found to sensitize TRAIL-induced cell death. The most promising novel 
targets BCL2L12 and SOD1 were further evaluated. Co-delivery of TRAIL plasmid and siRNAs 
targeting BCL2L12 and SOD1 using thioester linked polymer resulted higher cell death than the 
separate delivery in breast cancer cells. Co-delivery resulted higher TRAIL secretion and 
sensitization of both MDA-MB-231 and TRAIL-resistant MCF-7 breast cancer cells against 
TRAIL. The therapeutic benefit by dual delivery of TRAIL plasmid and its complementary 
siRNA targets with single carrier provided a more effective way to treat breast cancer. 
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Poster 28 
Brittany Umer 

Medical Microbiology and Immunology 
Genetically modified vaccinia viruses with immunogenic gene-deletions can impact the 
tumour microenvironment of breast cancer  
Brittany Umer, Ryan Noyce, Nicole Favis, James Lin, Megan Desaulniers, Quinten Keiser, Sid 
Biswas, Dan Boghici, Mira Shenouda, Rees Kelly, Mary Hitt and David Evans  
 
Oncolytic viruses are viruses which preferentially replicate in and kill tumour cells while also 
stimulating anti-tumour immunity. Our lab is investigating the use of vaccinia virus (VACV) as 
an oncolytic agent. In its genome, VACV encodes many genes that manipulate the immune 
responses of the host. We hypothesize that removal of specific immunomodulatory genes from 
the VACV genome will modify the tumour microenvironment to increase anti-tumour immune 
responses and improve therapeutic efficacy. To investigate this hypothesis I produced six 
genetically modified VACVs, each with rational gene deletions that encode for proteins involved 
in manipulating different immune pathways, such as innate immune activation, cytokine 
signaling, and apoptosis. I then performed a head-to-head comparison of these viruses in the non-
metastatic (TUBO) and metastatic (4T1) breast tumour models. Specifically, I analyzed immune 
cells from tumours and spleens using flow cytometry, and quantified circulating serum cytokines 
in the blood. I also assessed tumour regression and survival. My results showed that in both 
models the most notable changes were observed in PD-1 expression on lymphocytes, and in 
myeloid cell populations. However other changes were noted depending on the model used. 
Some viruses were also capable of delaying tumour growth and extending survival. In the future, 
we plan to make an oncolytic VACV which combines gene-deletions of the most promising 
candidates identified in the hopes of further improving therapeutic efficacy.  
 
 
 

Poster 12 
Juliana Valencia Serna 
Chemical Engineering 

Cationic Lipopolymers, A Versatile Design for Gene Delivery 
Remant KC, Bindu Thapa, Hasan Uludag 
 
Polyethyleneimine (PEI) is the most studied non-viral vector in gene delivery due to facile 
chemistry for functional modification and high cationic charge density suitable for 
polynucleotide interactions. Cationic lipopolymers prepared by grafting aliphatic lipids onto 
small molecular weight PEI are biologically active polymers which inherit features such as; 
lipophilicity, buffering and nucleic acid binding capacity. The synergism of these properties is 
what enables this nano-formulation to be an effective cellular delivery system. The outcome of 
these polymers however varies depending on the type of lipids and chemical bonding employed 
for grafting. This study summarizes various chemistries used to convert cationic polymers into 
lipopolymers and the efficiency of such polymers for non-viral nucleic acid delivery.   
Libraries of lipopolymers (PEI-L) were prepared by grafting aliphatic lipids (L) onto PEIs (MW: 
0.6, 1.2 and 1.8 kDa) via amide or amide-thioester bonding. DNA and siRNA delivery efficacy 
of the polymers was studied in multiple anchor dependent and anchor independent cells. We 
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monitored transgene expression by flow cytometry to elucidate DNA transfection efficiency of 
the polymers and cell growth inhibition by MTT assay to elucidate therapeutic siRNA 
transfection efficiency.  
Based on our studies we concluded the following structural-functional relationships: i) grafting 
of short lipids (C3) with amide bonding is beneficial for DNA delivery in 293T cells, cord blood 
stem cells, human bone marrow stem cells and breast cancer cells, ii) grafting of long lipids 
(C18) with amide bonding is beneficial for siRNA delivery in anchorage dependent breast cancer 
cells (e.g. MDA-MB-231, MCF-7) and anchorage independent leukemic cells (e.g. K562, 
THP1), and iii) grafting of long lipids (C18) with amide-thioester-bonding is beneficial for both 
DNA and siRNA delivery. The versatility of these polymers in nucleic acid delivery to multiple 
cell lines make them potential alternatives to develop cutting edge non-viral vectors for gene 
therapy.  
 
 
 

Poster 40 
Jason Wang 

Pharmacological LAT1 Inhibition Suppresses Proliferation and Hormone Production in 
Pituitary Tumor Cells 
Jason Wang, Motoyasu Sato, Toru Tateno 
 
Pituitary tumors (PTs) occur in almost 17% of the population and they represent about 10% of all 
intracranial tumors. They can cause significant morbidity due to hormone abnormality and 
several symptoms such as headaches. Many patients suffer from PTs because of limited 
treatment options. The roles of nutrients, such as amino acids, have recently been investigated. 
L-type amino acid transporter 1 (LAT1/SLC7A5) delivers amino acids into cells, and its 
expression is up-regulated in several types of cancer. Furthermore, inhibition of LAT1 has been 
shown to induce cancer cell death. However, LAT1 expression in normal pituitary glands and in 
PTs have been unknown. In addition, the effects of LAT1 inhibition on cell growth and hormone 
regulation in PTs also have not been investigated. Here we show that LAT1, which is expressed 
lower than LAT2 in the normal mouse pituitary gland, is predominantly expressed in rat pituitary 
tumor cells, GH4 cells, which produce growth hormone (GH) and prolactin (PRL). 
Pharmacological LAT1 inhibition reduced pituitary tumor cell proliferation as well as GH and 
PRL at mRNA expression levels and protein expression levels. However, LAT1 inhibition does 
not affect the mTOR pathway which is regulated by amino acids and is involved in cell 
proliferation in other types of cancer. Our findings suggest LAT1 can be a novel therapeutic 
target for pituitary tumors. Further studies will be required to determine the mechanism of action 
of the LAT1 inhibitor. 
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Poster 43 
Edric Xiao 

Biological Sciences 
Resistance to MK-1775 in breast cancer is promoted by Myt1 through inhibition of Cdk1 
Edric J. Xiao, Cody W. Lewis, Gordon Chan 
 
The Cdk1/cyclin B complex is crucial for mitosis. Cdk1/cyclin B phosphorylates ~200 substrates 
leading to processes including chromosome condensation and nuclear envelope breakdown. 
During interphase, Cdk1/cyclin B is inhibited by the cell cycle kinases Wee1 and Myt1, which 
add inhibitory phosphates to Cdk1, preventing premature mitosis. When the cell is ready to enter 
mitosis, the inhibitory phosphates are removed by Cdc25 phosphatase. MK-1775 is a small 
molecule Wee1 inhibitor that is currently in phase I and II clinical trials against different cancers, 
including breast cancer.  Inhibiting Wee1 with MK-1775 results in entry into mitosis with DNA 
damage leading to eventual mitotic catastrophe. Our data has shown that some breast cancer cell 
lines are resistant to MK-1775. Myt1 is a strong candidate for promoting resistance. Using a 
crystal violet assay to measure cell viability under treatments with increasing concentrations of 
MK-1775, our lab found a correlation between Myt1 expression and MK-1775 resistance in 
several cell lines. When Myt1 expression was knocked down by siRNA, we observed a decrease 
in cell survival  in the presence of MK-1775. My project aims to establish a relationship between 
Myt1 expression and Cdk1 activity in the presence of MK-1775 by an in vitro kinase assay. We 
can measure Cdk1 activity by quantifying phosphorylation levels of a recombinant substrate 
(GST-PP1-S) by western blot. We found that resistant breast cells (high Myt1 expression) had 
lower Cdk1 activity compared to sensitive breast cells (low Myt1 expression) in the presence of 
MK-1775. Furthermore, Myt1 knockdown in the presence of MK-1775 significantly increases 
Cdk1 activity 2-5 fold compared to MK-1775 treatment alone. My data supports that Myt1 
promotes resistance to MK-1775 in breast cancer.  
 
 
 

Poster 21 
Zelei Yang 

Biochemistry 
Cytomegalovirus infection enhances breast cancer metastasis in mice 
Zelei Yang, Xiaoyun Tang, Matthew G.K. Benesch, Martina Mackova, Ing Swie Goping, Denise 
G. Hemmings and David N. Brindley 
 
Cytomegalovirus (CMV) infects 40-70% of women, but >90% of breast cancer patients. CMV 
infection is well tolerated but it becomes a problem in immune-compromised and elderly people. 
We hypothesized that latent CMV infection could be reactivated by inflammation caused by 
breast tumors. This would aggravate inflammation, which promotes tumor progression.  
 
I showed that infection of human breast adipose tissues and breast cancer cells increased 
expression of inflammatory mediators involving autotaxin (ATX) production. ATX synthesizes 
lysophophatidate (LPA), which stimulate production of inflammatory cytokines and cyclo-
oxygenase-2, which promote production of more ATX.   
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We studied how CMV infection affects breast cancer progression using two syngeneic mouse 
breast cancer models. The third model involved transgenic MMTV-PyVT mice that 
spontaneously develop breast tumors. Mice were infected with mouse CMV (mCMV) or a 
negative control 10 weeks prior to tumor development to establish latency. Tumor volume was 
monitored with calipers and tumor mass and morphologies were also determined. I also counted 
the number of lung nodules or stained for micro-metastases. Cell division was measured with the 
proliferation marker, Ki67.  
 
mCMV infection had no significant effect on breast tumor growth in the three models. However, 
mCMV infected mice developed tumors that had worse phenotypes, including more multiple-
lobed tumors that contained more blood. mCMV infection increased the number of lung nodules 
in Balb/c mice by 3-fold. mCMV-infection of MMTV-PyVT mice doubled the number lung 
metastatic nodules and these had a 6-fold greater area compared to controls. Ki-67 staining, 
which measures cell division, showed no difference in breast tumors but there was a 2-fold 
increase in the lung nodules from mCMV-infected mice.  
 
This work illustrates that CMV infection had little effect on tumor growth, but it promoted breast 
cancer metastasis. This is crucial since it is not the primary tumor that kills breast cancer 
patients, but the metastasis.  
 
 
 

Poster 38 
Wan Kong Yip 

MMI 
Mutation in Reovirus mu2 Reduce Specific Infectivity but Promote Replication and 
Dissemination in Tumorigenic Cells 
Wan Kong Yip and Maya Shmulevitz 
 
The non-pathogenic wild-type serotype 3 mammalian orthoreovirus (Reo-wt) is one of the most 
evaluated oncolytic virus in clinical trials. We identified a variant (Reo-10M) with a single 
amino acid change in the mu2 protein that shows improved replication over Reo-wt specific to 
cancer cells. Our data demonstrates that the mutation in Reo-10M mu2 has both infection-
hindering and –promoting effects, with an overall net benefit for replication in cancer cells. First, 
we found that despite similar binding to cells and uncoating, Reo-10M established infection in 
50% fewer cells relative to Reo-wt as determined by flow cytometric analysis. Mu2 is a 
polymerase co-factor, and our in vitro phosphate release and qRT-PCR assays showed that Reo-
10M  mu2 was less efficient at hydrolyzing ribonucleotide triphosphates (rNTP) and RNA 
synthesis, likely explaining the reduced establishment of infection. However, when equivalent 
Reo-wt or  Reo-10M infected cells were analyzed by Western blot analysis and qRT-PCR, Reo-
10M  accumulated up to 4-fold more viral proteins and 3-fold more viral RNAs relative to the 
Reo-wt virus.  In addition to its role in transcription, mu2 also participates in creation of viral 
factories; localized areas of virus amplification and progeny assembly. Interestingly, 
immunoprecipitation of mu2 and Western blot analysis for other viral proteins showed that Reo-
10M  mu2 associated with uNS and other viral proteins 2-fold more efficiently than wt mu2. In 
conclusion, the mu2 mutation in Reo-10M reduces the efficiency of rNTP hydrolysis and RNA 
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synthesis thereby reducing establishment of infection. However, the mutation increases the 
association of mu2 with factory components, augments levels of virus RNA, proteins and 
progeny, and ultimately promotes virus replication in cancer cells.  
 
 
 

Poster 44 
Jiesi Zhou 
Oncology 

RNA methyltransferase NSUN5 promotes protein synthesis and tumor progression in 
glioblastoma 
Jiesi Zhou, Krista Vincent, Scott Findlay, Daniel Choi, David Eisenstat, Roseline Godbout, 
Lynne-Marie Postovit, YangXin Fu 
 
Introduction 
Glioblastoma is the most common malignant brain tumor. With a series of aggressive standard 
treatments including surgery, radiation, chemotherapy and alternating electric field therapy, the 
median overall survival is about 20.5 months. Thus, there is an urgent need to develop novel 
therapeutic strategies. Using a glioblastoma TCGA dataset, we have determined that high 
NSUN5 mRNA expression is strongly associated with poor survival in glioblastoma patients. 
NSUN5 is a ribosomal RNA (rRNA) cytosine methyltransferase and is predicted to methylate 
cytosine 3782 of human 28S rRNA. We hypothesize that elevated expression of NSUN5 via 
methylation of 28S rRNA alters the structure and activity of the ribosome, thereby perturbing 
mRNA translation in glioblastoma. NSUN5 is a targetable enzyme. Therefore, this study may 
help identify a novel therapeutic target for glioblastoma. 
Results 
Western blotting and RT-PCR showed that NSUN5 is deferentially expressed in a panel of 
glioblastoma cell lines. Immunofluorescence showed that endogenous NSUN5 as well as the 
overexpressed NSUN5 are similarly localized in the nucleus/nucleolus, which is consistent with 
the rRNA methyltransferase function of NSUN5. Indeed, using bisulfite sequencing, we 
confirmed that NSUN5 is responsible for C3782 methylation of human 28S rRNA in 
glioblastoma cells. A puromycin labeling assay to detect newly synthesized protein revealed that 
overexpression of NSUN5 increases global protein synthesis in U87 cells as well as patient-
derived primary glioblastoma cells. Furthermore, overexpression of NSUN5 increases 
neurosphere formation in vitro and promotes tumor formation of U87 cells in mouse intracranial 
injection model.  
Conclusion 
We are the first to show that NSUN5 methylates C3782 of human 28S rRNA, increases protein 
synthesis, and promotes cancer stem cell phenotypes in glioblastoma cells. Ongoing experiments 
are aiming at determining the molecular mechanisms by which NSUN5 regulates mRNA 
translation and cancer stem phenotypes in glioblastoma.
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