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Canadian Lipid & Vascular Summit 2022 

Joint symposia of the Canadian Lipoprotein Conference and the 
Canadian Society for Atherosclerosis, Thrombosis and Vascular Biology 

Hilton Resort and Spa, Whistler, BC 
Thursday, October 13th - Sunday, October 16th, 2022 

Co-Chairs: Angela Devlin & Gordon Francis 
 
Location 
Oral sessions and meals: Mount Currie Room, Hilton Resort and Spa  
Poster sessions: Cheakamus Room, Hilton Resort and Spa 

Trainee presentation competition  
*Masters student; **PhD student; ***Postdoctoral Fellow 
 

Thursday, 13 October 2022 

12:00 – 17:30 Arrival and registration  

15:00 – 17:30 Early Career Researcher Forum – Mount Currie Room 

16:00 – 17:30 CLC Business meeting, Diamond Head Room, Lower Level 

17:30 – 18:30 Dinner – Mount Currie Room 

18:45 – 18:55 Welcome – Angela Devlin and Gordon Francis 

18:55 – 19:25 

2022 CIHR-ICRH/CSATVB Mid-Career Excellence Award in Blood and Blood Vessel Research  
Screening for occult cancer in patients with unprovoked venous thromboembolism 
(Past/Present/Future) 
Marc Carrier, Ottawa Hospital Research Institute, University of Ottawa 

19:25 – 20:30 Session #1 
Thrombosis and Clinical Studies of Vascular Disease 
Chairs: Angela Devlin, Gordon Francis  

 

19:25 – 19:40 

Prothrombotic and antifibrinolytic effect of lipoprotein(a): in vitro and in vivo 
studies.  
JR Clark, JM Assini, ML Koschinsky, Michael B Boffa. Robarts Research Institute, 
Western University  

 

19:40 – 19:55 

Native LDL and omega-3 fatty acids regulate white adipose tissue NLRP3 
inflammasome and related diabetes risk in humans.  
V Lamantia, S Bissonnette, Y Cyr, A Baass, C Des Rosiers, May Faraj. Montréal 
Clinical Research Institute (IRCM)/ Université de Montréal 

 
19:55 – 20:10 

Functional relationship of the CARS2 locus to coronary artery disease.  
**Anh-Thu Dang, A Turner, P Lau, R McPherson. University of Ottawa Heart 
Institute  

 

20:10 – 20:25 

Familial hypercholesterolemia in Canada: Investigating management patterns 
and clinical outcomes from the FH Canada Registry.  
***Iulia Iatan, I Ruel, A Guerin, L Cermakova, P Couture, J Bergeron, A Baass, S 
Bernard, D Gaudet, BW McCrindle, GA Francis, GBJ Mancini, JM Brophy, RA 
Hegele, J Genest, LR Brunham, on behalf of the FH Canada investigators. 
University of British Columbia 



 

Friday, 14 October 2022  

07:00 – 08:30 Breakfast 

08:30 – 09:15 

2022 CIHR-ICRH Distinguished Lecturer/CSATVB Scientific Excellence Award in Blood and Blood 
Vessel Sciences 
2022 Jean Davignon Distinguished Scientist Lecturer 
The long and winding road of Lipoprotein(a) biology: Where it comes from, where it goes, and 
why it’s bad.  
Marlys Koschinsky, Robarts Research Institute, Western University 

09:15 – 10:15 Session #2 
Intracellular Lipid Metabolism  
Chairs: Neale Ridgway, Rene Jacobs 

 09:15 – 09:30 
Role of lipid droplets in neuronal proteostasis.  
***Chinmayee Das, R Selvaraj, A Zaidi, N Steinberg, R Watts, P LaPointe, R 
Lehner, S Sipione. University of Alberta 

 09:30 – 09:45 
Regulation of membrane phospholipid balance under conditions of impaired CDP-
ethanolamine pathway.  
*Roya Iraji, M Bacovic. University of Guelph 

 09:45 – 10:00 
Characterization of the lipolytic role of arylacetamide deacetylase (AADAC).  
Jihong Lian, R Nelson, R Watts, R Lehner. University of Alberta 

 10:00 – 10:15 

Autophagy dysfunction in old immune cells impairs atherosclerosis regression.  
**Dominique Boucher, S Robichaud, I Suliman, A Rasheed, LI Susser, C Emerton, 
M Geoffrion, E De Jong, DME Bowdish, KJ Rayner, M Ouimet. University of 
Ottawa Heart Institute 

10:15 – 10:30 Break 

10:30 – 12:15 Session #3 
CSATVB President’s Symposium: Atherosclerosis and Vascular Biology I 
Chairs: Angela Devlin, Scott Heximer 

 10:30 – 10:50 
2022 CLVS Spotlight Presentation 
Leveraging spatial biology to advance biobank research of atherosclerotic disease  
Ying Wang, University of British Columbia  

 10:50 – 11:05 

Contribution and characterization of smooth muscle cell foam cells in human 
atherosclerotic lesions using flow cytometry and single cell RNA sequencing. 
Sima Allahverdian, V Blanchard, B Sahin, V Ollivier, JB Michel, GA Francis. 
University of British Columbia 

 11:05 – 11:20 
Investigating the role of Interleukin-15 receptor alpha in atherosclerosis.  
**B Sumayyah Sokeechand, BL Trigatti. McMaster University 

 11:20 – 11:35 
The role of riboflavin in endothelial function.  
*Taylor Ricci, P Bernatchez, AM Devlin. University of British Columbia 

 11:35 – 11:50 
Pathogenic levels of lipoprotein(a) in transgenic mice exacerbate atherosclerosis 
and potentiate complex plaque features in a sex-specific manner.  
**Julia Assini, JR Clark, C Xing, MB Boffa, ML Koschinsky. Western University 

 11:50 – 12:10 
2022 CLVS Spotlight Presentation 
Lipophagy: Molecular Mechanisms and Flux in Atherosclerosis.  
Mireille Ouimet, University of Ottawa Heart Institute  

  



 

 

Friday, 14 October 2022     

12:15 – 13:15 Lunch 

13:15 – 15:00 Session #4 
Atherosclerosis and Vascular Biology II 
Chairs: Bernardo Trigatti, Katey Rayner 

 

13:15 –13:45 

2022 CLVS Clinician Scientist Lecture 
How genetics has improved our understanding and care of patients with inherited 
lipid disorders.  
Liam Brunham, University of British Columbia 

 

13:45 – 14:00 

Detecting early atherosclerotic cardiovascular disease in high-risk women with 
and without polycystic ovary syndrome.  
*Xiaoying Wu, M Wilke, M Ghosh, P Raggi, H Becher, D Vine. University of 
Alberta  

 

14:00 – 14:15 

Hyperlipidemia-induced Hematopoiesis is Repressed by MLKL in Endothelial Cells 
of the Splenic Niche.  
***Adil Rasheed, T Dennison, S Robichaud, HJ Wyatt, M Nguyen, M Geoffrion, Y 
Marouf, A Baxi, R Lee, H Kazan, C van Solingen, M Ouimet, K Rayner. University 
of Ottawa Heart Institute  

 
14:15 – 14:30 

IL-1β induces LDL transcytosis by a novel pathway: Implications for 
atherosclerosis.  
**Tse Wing Winnie Ho, E Jang, W Lee. University of Toronto 

 
14:30 – 14:45 

The effects of vascular endothelial growth factor overexpression on 
atherosclerosis progression in a hyperglycemic mouse model.  
*Rangana Talpe Guruge, G Werstuck. McMaster University 

 

14:45 – 15:00 

D-mannose supplementation decreases atherosclerotic lesions in ApoE-/- mice 
through regulation of gut microbiota composition and inflammation.  
**Jonathan O’Connor Miranda, T Ebrahimian, F Dierick, M Kotsiopriftis, S 
Lehoux. McGill University 

15:00 – 15:15 Break 

15:15 – 16:00 

2022 CLC Rubinstein Lecture 
Prevention of metabolic dysregulation and atherosclerosis: Lessons learned from nobiletin 
treatment 
Murray Huff, Robarts Research Institute, Western University  

16:00 – 17:00 Break 

16:00 – 17:00 CSATVB Executive Meeting (by invitation) 

17:00 – 19:00 Poster Session #1, Cheakamus Room 

19:00 Dinner (on your own) 

19:30 Trainee Pub Night  
 



 

Saturday, 15 October 2022 

07:00 – 08:30 Breakfast 

08:30 – 10:10 Session #5 
Lipoprotein Metabolism  
Chairs: Thomas Lagace, Spencer Proctor 

 08:30 – 08:50 

2022 CLVS Spotlight Presentation 
New insights into the biology of PCSK9 & PCSK7 and their implication in lipid 
metabolism and beyond.  
Nabil Seidah, Montreal Clinical Research Institute, University of Montreal 

 08:50 – 09:05 

Hepatocyte stress adaptors NRF1 (Nfe2l1) and NRF2 (Nfe2l2) regulate high-
density lipoprotein (HDL) composition and function.  
MJ Trites, BM Stebbings, H Aoki, S Phanse, M Akl, L Li, M Babu, Scott 
Widenmaier. University of Saskatchewan 

 09:05 – 09:20 
Furin proteolysis of PCSK9 improves its interactions with oxidized LDL and cell 
surface receptors CD36 and LOX1.  
**Ikhuosho Asikhia, T Lagace. University of Ottawa Heart Institute 

 09:20 – 09:35 
Bile acids modulate hepatic lipoprotein production via a TGR5 and GLP1R 
dependent pathway.  
**Danielle Alvares, S Hoffman, K Adeli. University of Toronto 

 09:35 – 09:50 
The role of hepatic Surf4 in lipoprotein metabolism and the development of 
atherosclerosis in apoE-/- mice.  
**Yishi Shen, H Gu, L Zhai, B Wang, S Qin, D Zhang. University of Alberta 

 09:50 – 10:10 

2022 CLVS Spotlight Presentation 
Cholesterol, triglyceride and HDL abnormalities in Muscular Dystrophy : 
potential identification of a new class of genetic dyslipidemias.  
Pascal Bernatchez, University of British Columbia 

10:10 – 10:30 Break and Group Photo 

10:30 – 12:30 Poster Session #2 

12:30 – 13:30 Lunch 

13:30 – 15:00 Session #6 Diabetes and Fatty Liver Disease 
Chairs: Geoff Werstuck, Erin Mulvihill 

 13:30 – 14:00 

2022 Simon Pierre Noël Award Lecture 
Hepatic phospholipid metabolism mediates diet induce obesity and insulin 
resistance 
Réne Jacobs, University of Alberta 

 14:00 – 14:15 

Impact of Dietary Trimethylamine N-Oxide (TMAO) Supplementation on Weight 
Gain and Hepatic Glucose Metabolism in Mice Fed a High-Fat Diet.  
*Hailey Fedoruk, B Vetsch, B Mandour, B Lunn, K Leonard, R Nelson, J Yue, R 
Jacobs. University of Alberta 

 14:15 – 14:30 

Low-fat dairy improved immune function more than high-fat dairy in a diet-
induced swine model of insulin resistance.  
**Yongbo She, K Wang, A Makarowski, R Mangat, S Tsai, B Willing, SD Proctor, 
C Richard. University of Alberta 



 

 14:30 – 14:45 

EEF1A1 inhibition and deficiency alter metabolism in mouse liver and cell culture 
models.  
**Rachel Wilson, A Kozlov, R Cumming, D Betts, N Boradaille. Western 
University 

 14:45 – 15:00 

Combination Metformin and Sitagliptin Therapy Improves Cardiac Function and 
Conserves Kinesis in Aged, Obese Dpp4EC-/- after LAD-Ligation.  
**Natasha Trzaskalski, NM Morrow, AC Clement, J Hursti, AA Hanson, E 
Fadzeyeva, R Seymour, EE Mulvihill. University of Ottawa Heart Institute 

15:00 – 18:30 Free Time 

15:30 – 16:30 CSATVB Annual General Meeting 

18:30 – 19:00 Reception 

19:00 – 21:00 Banquet and Awards 

 
16 October 2022 
Travel Day  
 
 
 

 



 

 
 
 
 
 
 
 
 
 
 

 
 

ABSTRACTS 
 

Oral Presentations 
(in order of presentation)



 

Prothrombotic and antifibrinolytic effect of lipoprotein(a): in vitro and in vivo studies 

Justin R Clark, Marlys L Koschinsky, Michael B Boffa 
Robarts Research Institute, The University of Western Ontario 
 
Background Elevated plasma levels of lipoprotein(a) (Lp(a)) are a independent and possibly 
causal risk factor for atherothrombotic events such as myocardial infarction. However, the 
impact of Lp(a) on thrombosis have been controversial. In vitro studies point to a strong 
antifibrinolytic effect of apo(a), the plasminogen-like distinguishing component of Lp(a), yet Lp(a) 
itself has a much reduced or absent antifibrinolytic effect. 
Hypothesis Lp(a) impacts thrombosis through mechanisms beyond inhibition of fibrinolysis. 
Methods and results We formed thrombi from whole blood under flow conditions using a 
Chandler loop apparatus. Supplementation of the blood with 250 nmol/L Lp(a) significantly 
reduced clot lysis by up to 15% (p<0.05) whereas 250 nmol/L full-length 17-kringle recombinant 
apo(a) (17K) reduced clot lysis by up to 48% (p<0.01) and a variant lacking the lysis by up to 48% 
(p<0.01) and a variant lacking the inactive protease-like domain (17KΔP), which notably does not 
bind to plasminogen, had no effect. We then examined thrombosis in vivo using intravital 
video confocal microscopy and a transgenic mouse model expressing high levels (100 – 250 
nmol/L) of human Lp(a). Ten week-old chow-fed Lp(a) transgenic mice or littermate controls 
expressing only human apoB100 were anaesthetized and the mesenteric vessels exteriorized and 
placed over the microscope stage. Fluorescently-labeled antiplatelet and anti-fibrin antibodies 
were injected into the inferior vena cava and injuries to the endothelial layer of mesenteric 
vessels were induced via laser ablation. Following injury, z-stack images were 
obtained for 17 minutes At least 2 injuries were made on each mouse and then platelet volumes 
were averaged at each time point. Lp(a) mice had larger platelet volumes (up to double the 
volume) compared to control mice following injury (n = 2 mice of each genotype). 
Conclusions Our data indicate a small but significant antifibrinolytic effect of Lp(a) in whole 
blood thrombi formed under flow conditions, while our data in Lp(a) transgenic mice suggest a 
novel prothrombotic effect. 
 
 
Session #1



 

Native LDL and omega-3 fatty acids regulate white adipose tissue NLRP3 inflammasome and 
related diabetes risk in humans 

Valerie Lamantia, Simon Bissonnette, Yannick Cyr, Alexis Baass, Christine Des Rosiers, May Faraj 
Montréal Clinical Research Institute (IRCM)/University of Montréal 
 
Background: Elevated plasma apoB, but not cholesterol, predicts the incidence of type 2 diabetes 
(T2D) by unclear mechanisms. Activation of white adipose tissue (WAT) NLRP3 
inflammasome/interleukin 1-beta (IL-1β) system promote WAT dysfunction and diabetes risk, 
however, metabolic signals that activate WAT inflammasome and treatment approaches also 
remain unclear. We reported that the association of plasma apoB with insulin resistance and 
hyperinsulinemia was dependent on plasma IL-1Ra, a marker of systemic activation of the IL-1 
system. 
Hypothesis: LDL upregulate human WAT NLRP3 inflammasome increasing diabetes risk, which 
can be treated using anti-inflammatory omega-3 fatty acids. 
Methods: A 3-months clinical trial with omega-3 supplementation (2.7 gm/day, EPA:DHA, 2:1) 
was conducted at IRCM between 2012-2020 (N=40, no chronic disease). Insulin secretion and 
sensitivity were assessed by Botnia clamps and fat metabolism after a high-fat meal. Regulation 
of NLRP3 inflammasome by native LDL (1.2 g apoB/L) and/or EPA:DHA (200 umol/L) was 
evaluated in subject hip WAT biopsies ex vivo using LPS (0.3 μg/mL) and ATP (0.3 mM) as the 
inflammasome priming and activation controls, respectively. 
Results: At baseline, subjects with higher than median plasma apoB (1.23±0.15 g/L) had higher 
WAT IL-1β secretion than those with lower apoB independent of adiposity and plasma lipids. 
Incubation of subject WAT with their LDL prior to ATP-treatment increased IL-1β secretion 
compared to ATP alone but had no effect following LPS treatment. LDL/ATP-induced IL-1β-
secretion was associated with lower T2D risk factors in subjects with lower apoB but with higher 
risk in subjects with higher apoB. Omega-3-supplementation abolished the differences in WAT IL-
1β secretion between subjects with low and high plasma apoB. Similarly, ex vivo, EPA:DHA 
inhibited WAT IL-1β secretion induced by LPS, ATP and/or LDL. 
Conclusions: Native LDL upregulate human WAT NLRP3 inflammasome explaining in part higher 
diabetes risk in subjects with hyperapoB. This may be treated by EPA:DHA supplementation. 
 
ClinicalTrials.gov identifier NCT04496154 
 
Session #1 
 



 

Functional Relationship of the CARS2 locus to Coronary Artery Disease 

**Anh-Thu Dang (1), Adam Turner (2), Paulina Lau (1), Sébastien Soubeyrand (1), Ruth 
McPherson (1)  
(1) University of Ottawa Heart Institute; (2) Gladstones Institutes, San Francisco, United States 
 
Background: Genome-wide association studies have identified more than 200 loci associated 
with coronary artery disease. Here we have interrogated the functional effects of a locus tagged 
by rs61969072 (T/G), with the common allele (T) associated with protection from CAD. 
Hypothesis: Based on eQTL analysis demonstrating a strong association of rs61969072 with 
CARS2 gene expression (increased with the T allele) in various human tissues, we hypothesize 
that CARS2 is the candidate causal gene and that CARS2 confers a protective effect against CAD. 
Methods and results: CARS2 encodes a mitochondrial cysteinyl-tRNA synthetase, an enzyme that 
attaches cysteine to its cognate tRNA. Since CARS2 is highly expressed in monocytes, we first 
characterized changes during monocyte differentiation. CARS2 gene and protein expression were 
decreased in proinflammatory M1 and increased in anti-inflammatory M2 macrophages, 
suggesting CARS2 may respond to/or decrease inflammation. Gene expression profiling following 
CARS2 siRNA knockdown in macrophages revealed an increase in pro-inflammatory markers: 
TNFα, CXCL11 and CSF1. By functional enrichment analysis, we identified two pathways of 
interest: the anti-inflammatory IL-10 signalling pathway and Protein 
Kinase R (PKR) in Interferon Induction and Antiviral Response. In response to IL-10, STAT3 is 
phosphorylated to activate target genes that repress pro-inflammatory genes. Western blot 
analysis demonstrated a decrease in phosphorylated STAT3 with CARS2 knockdown. 
PKR contributes to inflammation by activating signalling pathways and transcription factors like 
NFKB. Here, we found an increase in NFKB protein expression with CARS2 knockdown. 
Finally, we assessed the role of CARS2 in a coculture model with macrophages and smooth 
muscle cells (SMC). Significantly, CARS2 silencing in macrophages altered SMC phenotype, 
decreasing expression of contractile genes and increasing expression of inflammatory genes. 
Conclusions: Consistent with GWAS data, linking the CARS2 locus to CAD risk, these findings 
highlight a novel role for CARS2 in sustaining the anti-inflammatory IL-10 pathway, relevant to 
atherosclerosis protection. 
 
** PhD Student 
 
Session #1



 

Familial Hypercholesterolemia in Canada: Investigating Management Patterns and Clinical 
Outcomes from the FH Canada Registry 

***Iulia Iatan, Isabelle Ruel, Amanda Guerin, Lubomira Cermakova, Patrick Couture, Jean 
Bergeron, Alexis Baass, Sophie Bernard, Daniel Gaudet, Brian W. McCrindle, Gordon A. Francis, 
GB John Mancini, James M. Brophy, Robert A. Hegele, Jacques Genest, Liam R. Brunham, on 
behalf of FH Canada investigators 
University of British Columbia, Healthy Heart Program Prevention Clinic, Centre for Heart Lung 
Innovation, St. Paul’s Hospital, Vancouver, BC, Canada 
 
Background: Familial Hypercholesterolemia (FH) is a monogenic disorder characterized by 
elevated low-density lipoprotein cholesterol (LDL-C) leading up to 22-fold increased risk of 
cardiovascular disease (CVD). Despite this, FH is underrecognized and under-treated worldwide, 
including Canada. National registries play a key role in increasing detection of patients with FH, 
understanding gaps in care, and improving management and outcomes. 
Hypothesis: There are persisting gaps in care for FH patients, including lipid levels achievement 
according to current guidelines and cardiovascular events. The objective of this study was to 
investigate management patterns and clinical outcomes of patients with FH in Canada. 
Methods: A longitudinal observational study of patients with heterozygous FH in the nationwide, 
multicenter FH Canada Registry was conducted. Baseline characteristics, current data on 
cholesterol levels, medication use and cardiovascular events at baseline and last follow-up 
were analyzed. 
Results: The study cohort included 3236 participants (51.6% women) with a probable or 
definite clinical diagnosis of FH (DLCN score >6). The mean untreated LDL-C level was 7.2+/-2.1 
mmol/L, with no difference between men and women. At initial visit, mean LDL-C was 5.7+/-2.3 
mmol/L, with 37% patients being on lipid-lowering therapy (LLT). The proportion of patients with 
CVD was 23.3%, with two-thirds being men. Use of LLT increased from baseline to last follow-up 
to 83.5% with a mean LDL-C at 3.77+/-1.9 mmol/L. Interestingly, at the most recent clinic visit, 
60.7% 
of FH patients were on high-intensity statins. After a mean follow-up of 12.3 years, a ≥50% 
reduction in LDL-C level was attained in 58% of patients, with an LDL-C ≤ 2.0 mmol/L in 22.1% of 
cases. 
Conclusions: This is the largest Canadian study performed in FH patients highlighting existing 
gaps 
in care for this condition, and emphasizing important opportunities to improve disease 
management and outcomes. 
 
*** Postdoctoral Fellow 
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Role of lipid droplets in neuronal proteostasis  

***Chinmayee Das (1,2), Rajakumar Selvaraj (1,2), Asifa Zaidi (1,4), Noam Steinberg (1,4), Russell 
Watts (1,2), Paul LaPointe (3), Richard Lehner (1,2,3), Simonetta Sipione (1,4)  
Group on Molecular and Cell Biology of Lipids (1), Departments of Pediatrics (2), Cell Biology (3) 
and Pharmacology (4), Faculty of Medicine & Dentistry, University of Alberta 
 
Background: Lipid droplet (LD) accumulation in brain cells has been considered a hallmark in 
several brain and neurodegenerative diseases. Formation of LDs increases in both human and 
mouse neurons under oxidative and/or proteotoxic stress, including aging, Leigh syndrome, and 
protein misfolding diseases such as tauopathies, Alzheimer’s Disease, Parkinson’s Disease, and 
Huntington’s Disease, but whether LDs are pathogenic or protective in these conditions is 
unclear. In the present study, we investigated the role of LDs in neuronal cells using mutant 
huntingtin (mHTT) or inhibition of the proteasome (MG132) or HSP90 as our models of 
proteotoxic stress. 
Hypotheses: 1) LD formation in neurons and other brain cells is a protective proteostatic 
mechanism to temporarily sequester misfolded proteins with exposed aggregation-prone 
domains, prevent or slow down their aggregation, and promote their refolding and/or clearance 
through the proteostasis network. 2) Inhibition of LD biogenesis will compromise the clearance of 
misfolded proteins and will contribute to proteotoxic stress. 
Methods and Results: Using biochemical and imaging approaches, we have found increased 
neutral lipid synthesis, LD size, and number during proteotoxic stress in neuronal cells. 
Colocalization studies on z-stacked images suggested close proximity between LDs and misfolded 
mHTT. LD localized mHtt recruited heat shock proteins and autophagic machinery that may act as 
potential clearance pathways for mHTT. Abrogation of LD formation led to an increase in 
accumulation of misfolded mHTT and cell death suggesting a protective role of LDs during 
proteotoxic stress. Student t-test and one-way ANOVA were used to characterize differences 
between groups. 
Conclusions: LDs provide a platform for binding of misfolded mHTT. Our findings support LD 
accumulation as a general stress-responsive pathway, which may be beneficial for neuronal 
survival during proteotoxic stress. 
 
*** Postdoctoral Fellow 
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Regulation of membrane phospholipid balance under conditions of impaired CDP-ethanolamine 
pathway 

*Roya Iraji, Marica Bakovic  
Department of Human Health and Nutritional Sciences, University of Guelph 
 
Background: Phosphatidylethanolamine (PE), the second most abundant membrane 
phospholipid, is mainly produced by the CDP ethanolamine Kennedy pathway and by PS 
decarboxylation. Both pathways are regulated by the pathway activities and availability of 
choline and ethanolamine. CTP-ethanolamine cytidyltransferase (Pcyt2) is the rate-limiting 
enzyme in the CDP-ethanolamine pathway. 
Hypothesis: Here, we hypothesized that providing sufficient substrate for phosphatidylcholine 
(PC) synthesis by choline treatment will increase phosphatidylserine (PS) availability by the PSS1 
base-exchange reaction. The increased PS will then compensate for the reduced PE synthesis in 
Pcyt2 deficient cells by increasing PS to PE decarboxylation.  
Methods: Pcyt2 knockdown human fibroblast, non-treated or treated with 2.5 or 5 mg/L choline 
was used for this study. The expression of enzymes and transporters involved in phospholipid 
synthesis (PSD, PSS1, PSS2, CTL1, CTL2), PE, PS, and PC pools, and fatty acid composition were 
analyzed by immunoblotting, radiolabelling, and gas chromatography. Results: In Pcyt2 deficient 
human fibroblasts, choline and ethanolamine transport were increased by modulating the CTL-1 
transporter, and choline treatments intensified this transport by increasing the levels of the 
second transporter CTL-2. Increased choline availability 
increased PC synthesis and the rate of PC to PS base exchange by PSS1. However, PS 
decarboxylation by PSD did not compensate for reduced PE synthesis by the CDP-ethanolamine 
pathway. Instead, the PE pool was preserved by reduced degradation of PE synthesized by the 
remained activity of the CDP-ethanolamine pathway.  
Conclusions: In human fibroblasts, PS decarboxylation to PE did not compensate for the reduced 
CDP-ethanolamine pathway. Instead, a reduced PE base exchange to PS by PSS2 was more 
responsible for preserving membrane PE. 
 
* Masters Student 
 
Session #2 
 



 

Characterization of the lipolytic role of arylacetamide deacetylase (AADAC) 

Jihong Lian, Randal Nelson, Russell Watts, and Richard Lehner 
Department of Pediatrics, University of Alberta  
 
Background. Non-alcoholic fatty liver disease (NAFLD) is characterized by the accumulation of 
triacylglycerols (TG) and cholesteryl esters (CE) in the liver which could be related to 
dysregulations of lipase(s) in the hepatic lipid turnover. Regulation of lipolysis in the liver is not 
fully understood. Furthermore, enzymes catalyzing hepatic CE hydrolysis at neutral pH in 
hepatocytes are still unknown. Arylacetamide deacetylase (AADAC) is an ER-localized type II 
membrane protein and was also identified in a lipid droplet proteome in the liver. Our studies 
have shown that AADAC catalyzes TG and CE hydrolysis and AADAC deficient mice present with 
increased TG and CE concentrations and increased lipogenesis in hepatocytes. Characterization in 
enzymology and regulation of AADAC is still required to understand the role of AADAC in liver 
lipid metabolism. 
Hypothesis. Transmembrane domain of AADAC regulates access of TG and CE to the active site of 
the lipase. 
Methods and results. Pulse-chase experiments were performed to track the turnover of 3H-OA 
labeled lipids in AADAC expressing McARH7777 rat hepatoma cells. The protein structure of 
mouse AADAC was predicted by AlphaFold. The AADAC transmembrane domain contains 
tyrosine residues which are part of an inverted Cholesterol Recognition/interaction Amino acid 
Consensus (CRAC) motif. The tyrosine residues which interact with the AADAC lid domain that 
regulates access to the active site, suggesting a regulatory role of cholesterol binding in AADAC-
catalyzed lipid hydrolysis. Site-directed mutagenesis of these tyrosine residues eliminated 
esterase activity of AADAC showing their importance in maintaining the catalytic function. 
Cholesterol depletion in AADAC expressing cells led to increased esterase activity, suggesting that 
ER cholesterol may suppress AADAC activity. 
Conclusions. AADAC catalyzes hepatic TG and CE hydrolysis, and its activity is potentially 
regulated by cholesterol binding to its transmembrane CRAC motif. 
 
Session #2 



 

Autophagy Dysfunctions in Old Immune Cells Impairs Atherosclerosis Regression 

**Dominique M. Boucher, Sabrina Robichaud, Issraa Suliman, Adil Rasheed, Leah I. Susser, 
Christina Emerton, Michele Geoffrion, Erica De Jong, Dawn M. E. Bowdish, Katey J. Rayner* and 
Mireille Ouimet* 
University of Ottawa Heart Institute 
 
Background: Aging is a recognized risk factor for the development and progression of 
atherosclerosis, yet the molecular mechanisms underlying this relationship remain ill-defined and 
its role in atherosclerosis regression remains unknown. Clinical evidence suggests that 
atherosclerosis regression is impaired in elderly patients. We investigated the metabolic 
response to atherogenic lipoproteins of young and old macrophages in vitro and in vivo, to 
uncover age-related changes in immune cells and their repercussions on atherosclerosis 
regression.  
Hypothesis: Alterations in the autophagy machinery and lipid metabolism in old macrophages 
impair atherosclerosis regression in aged mice. 
Methods and results: We performed metabolic in vitro studies using mouse peritoneal and bone 
marrow-derived macrophages from young and old mice. To delineate the physiological 
implications of old macrophages to atherosclerosis, bone marrow from young and old donors 
was transplanted into irradiated recipient mice that subsequently received AAV-PCSK9. After 14 
weeks of Western diet feeding, a baseline group was sacrificed while a regression group was 
switched to chow diet for an additional 4 weeks to induce atherosclerosis regression. We 
observed that old macrophages failed to induce autophagy upon lipid loading with the 
proatherogenic lipoprotein aggregated LDL in vitro, resulting in an increase in intracellular lipid 
accumulation. When receiving old bone marrow, recipient mice failed to resolve the levels of 
circulatory inflammatory cells and failed to undergo atherosclerosis regression as compared to 
young bone marrow recipient mice. 
Conclusions: Together, our results identify dysfunctional autophagy in old macrophage foam cells 
as compared to young, which correlated with impaired regression of atherosclerosis plaques in 
vivo. Our results highlight the need to further define the age-related mechanisms contributing to 
atherosclerosis disease and to guide the development of therapies targeted towards our aging 
population. 
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Contribution and characterization of smooth muscle cell foam cells in human atherosclerotic 
lesions using flow cytometry and single cell RNA sequencing 

Sima Allahverdian, Valentin Blanchard, Basak Sahin, Veronique Ollivier, Jean-Baptiste Michel, 
Gordon A. Francis 
Center for Heart Lung Innovation, University of British Columbia  
 
Background and Aims: Smooth muscle cells (SMCs) comprise the majority of cells within human 
atherosclerotic intima. Our previous studies of human coronary and ApoE-/- mouse aortic 
atherosclerosis showed that ≥50% and ~70% of foam cells are of SMC origin, respectively. In the 
current investigation we utilized flow cytometry and single-cell RNA sequencing to study the 
contribution and characteristics of SMC-derived foam cells in human atherosclerotic plaques. 
Methods: Formalin-fixed coronary and aortic samples were digested and stained with the lipid 
dye BODIPY and CD45 antibody and percentage of CD45+ BODIPY high (leukocyte foam cells) and 
CD45- BODIPY high (non-leukocyte foam cells) was estimated using flow cytometry. Pieces of 
fresh human coronary artery with adventitia removed were subjected to gentle digestion and 
isolated cells used for single-cell RNA Sequencing (n=3) using 10X Genomics Chromium Single Cell 
3’ Reagent Kits v3 Technology. 
Results: Flow cytometric analysis indicates that approximately 65% of total foam cells of human 
coronary and aortic atherosclerotic lesions are from non-leukocyte origin. Unsupervised Seurat-
based clustering (R version 4.2.0) singled out multiple cell clusters including SMCs, leukocytes, 
and endothelial cells in all 3 samples. In the combined data, 15 distinct clusters were apparent 
including 8 SMC clusters ranging from well-differentiated to varying degrees of dedifferentiation. 
To identify SMC foam cell cluster(s) we examined the expression of multiple genes evident to 
express in SMC foam cells by in vitro and in vivo studies. Using this approach, 
we were able to identify 2 possible SMC foam cell clusters with gene expression patterns distinct 
from macrophage foam cells. 
Conclusions: Our findings further demonstrate the major contributors of SMC foam cells in 
atherosclerosis and provide novel tools to investigate the nature of SMC foam cells in human 
atherosclerosis and their responses to antiatherosclerotic therapies. 
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Investigating the role of Interleukin-15 receptor alpha in atherosclerosis 

**Sumayyah Sokeechand and Bernardo LTrigatti 
McMaster University 
 
Background: Atherosclerosis is a chronic inflammatory disease driven by lipid accumulation 
and macrophage activation that induce cytokine production. IL-15 and its receptor, IL-15Rα, have 
been detected in murine and human atherosclerotic plaques but little is known about the effect 
of IL-15Rα on atherosclerosis. 
Hypothesis: Genetic inactivation of IL-15Rα protects against atherosclerosis development. 
Methods and Results: Spontaneous and diet accelerated atherosclerosis were analyzed in IL- 
15Rα-/- ApoE-/- (dKO) and control ApoE-/-. The dKO mice developed significantly less 
atherosclerosis when compared to the control ApoE-/- mice, irrespective of diet. Reciprocal bone 
marrow transplantation (BMT) was used to determine if this protection was due to absence of IL-
15Rα expression in BM derived absence of IL-15Rα expression in BM derived hematopoietic cells 
or in non-BM derived cells. Reciprocal BMT revealed that the inactivation of IL-15Rα in non-BM 
derived cells rather than BM –derived cells attenuated atherosclerosis. Parabiosis (surgical 
connection of circulatory systems of mice) was used to determine if the observed reduction in 
atherosclerosis was due to the absence of IL-15Rα expression locally in the vessels developing 
atherosclerotic plaques. Parabiosis between ApoE-/- and dKO mice dramatically increased 
atherosclerosis in the dKO mice whereas atherosclerosis levels in the ApoE-/- mice were 
unaffected. This suggests that the reduction in atherosclerosis development in dKO mice is due 
to the absence of circulating factor(s), originating from non-BM derived cells that could be 
supplied in trans from the circulation of ApoE-/- mice expressing IL-15Rα. 
Conclusion: IL-15Rα deletion protects against atherosclerosis development in ApoE-/- mice. The 
protection results from the absence of IL-15Rα expression in non-BM derived cells and the 
absence of circulating factor(s) that would normally drive atherosclerosis development. The 
identification of the cell/tissue type(s) in which IL-15Rα exerts its pro-atherogenic effects and the 
circulating factor(s) that drive atherosclerosis may lead to novel insights into mechanisms of 
atherosclerosis development. 
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The Role of Riboflavin in Endothelial Function 

*Taylor A Ricci (1,2), Nicha Boonpattrawong (1,2), Pascal Bernatchez (3), Angela M Devlin (1,2) 
(1) BC Children’s Hospital Research Institute; Departments of (2) Pediatrics and (3) 
Anesthesiology, Pharmacology and Therapeutics, University of British Columbia 
 
Background: Riboflavin is a vitamin that regulates multiple redox reactions and energy 
metabolism as: flavin adenine dinucleotide (FAD) and flavin mononucleotide (FMN). FAD/FMN 
are cofactors in the formation of vasodilatory nitric oxide (NO) by the endothelial nitric oxide 
synthase (eNOS), which therefore suggests a role for riboflavin in endothelial NO production and 
vascular homeostasis. The goal of this study was to determine the role of riboflavin in vascular 
endothelial function and NO production. 
Methods and Results. Male and female littermate C57BL/6J mice were fed a control diet (6 mg 
riboflavin/kg) or a riboflavin-deficient diet (1mg riboflavin/kg) from weaning for 8 weeks (n=6 
mice/sex/diet/genotype). Male riboflavin-deficient mice had impaired (p<0.05) endothelial-
dependent relaxation in response to acetylcholine (with ibuprofen, a prostaglandin inhibitor) 
compared to control male mice. Incubation of rings with 20nM riboflavin for 1 hour improved 
endothelial-dependent relaxation in riboflavin-deficient male mice (p=0.001) and to a lesser 
degree in control male mice (p=0.09). To assess basal NO production, rings were treated with the 
NOS inhibitor, N(G)-nitro-L-arginine methyl ester (LNAME), and the difference between 
phenylephrine-contraction curves, with and without L-NAME, was calculated. Riboflavin-deficient 
male mice had lower basal NO production than control male mice. Female mice had the opposite 
phenotype. Endothelial-dependent relaxation in response to acetylcholine and maximal 
endothelial-dependent relaxation were greater (p≤0.05) in riboflavin-deficient female mice 
compared to control female mice. There was no effect of riboflavin deficiency on basal NO 
production in female mice. 
Conclusion: These findings suggest sex-specific effects of riboflavin on vascular endothelial 
function. Riboflavin deficiency in male mice is associated with impaired endothelial-dependent 
relaxation and reduced basal NO production. Whereas riboflavin deficiency in female mice is 
associated with improved endothelial function suggesting a compensatory increase in other 
relaxing factors, such as endothelial-derived hyperpolarizing factor, a smooth muscle dilator. 
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Pathogenic levels of lipoprotein(a) in transgenic mice exacerbate atherosclerosis and potentiate 
complex plaque features in a sex-specific manner 

**Julia M. Assini (1,3), Justin R. Clark (1,2), Chuce Xing (1), Michael B. Boffa (1,3), Marlys L. 
Koschinsky (1,2) 
(1) Robarts Research Institute; (2) Department of Physiology & Pharmacology and (3) 
Biochemistry, Schulich School of Medicine & Dentistry, Western University 
 
Background: Currently, there is significant clinical interest in lipoprotein(a) (Lp(a)) despite a lack 
of complete understanding of the pathophysiological mechanisms underlying its contribution to 
atherosclerotic cardiovascular disease. Uncovering the role of elevated Lp(a) levels in 
atherogenesis is challenging given that the LPA gene encoding apo(a) is absent in mice, existing 
transgenic (Tg) Lp(a) mice express low Lp(a) concentrations, and a pro-atherosclerotic effect of 
Lp(a) has not been consistently demonstrated in these models. 
Methods: We generated Tg mice expressing both human apolipoprotein(a) (apo(a)) and human 
apoB-100, with pathogenic levels of plasma Lp(a) (range 87–250 mg/dL). Female and male Lp(a) 
Tg mice (Tg(LPA+/0;APOB+/0)) and human apoB-100-only controls (Tg(APOB+/0)) (n=10-
13/group) were fed a high-fat, high-cholesterol diet for 12 weeks, with Ldlr knocked down using 
an antisense oligonucleotide. The size and composition of lesions was analyzed using a variety of 
staining and immunohistochemical techniques. 
Results: Complex atherosclerotic lesions developed in the aortic sinus of all mice. Plaque 
area (+22%), necrotic core size (+25%), and calcification (+65%) were all significantly increased 
in female Tg(LPA+/0;APOB+/0) mice compared to female Tg(APOB+/0) mice. 
Immunohistochemistry revealed that apo(a) staining aligned with apoB-100 deposition in 
Tg(LPA+/0;APOB+/0) mice. Of interest, picrosirius red staining showed that female 
Tg(LPA+/0;APOB+/0) mice exhibit more diffusely-oriented, thinner collagen fibers in plaques, 
compared to the more densely organized collagen fibers in female Tg(APOB+/0) mice. 
Furthermore, female Tg(LPA+/0;APOB+/0) mice had 42% more oxidized phospholipid (OxPL) 
immunoreactivity in plaques compared to female Tg(APOB+/0) mice. All Tg(LPA+/0;APOB+/0) 
mice had elevated levels of plasma OxPL-apo(a) and OxPL-apoB versus Tg(APOB+/0) mice, 
however plasma levels of the proinflammatory cytokine MCP-1 were increased >3-fold in female 
Tg(LPA+/0;APOB+/0) mice compared to female Tg(APOB+/0) mice. 
Conclusions: These data suggest that, in a sex-specific manner, high levels of Lp(a) promote a 
more pro-inflammatory phenotype, potentiating the formation of complex atherosclerotic 
plaques with greater vulnerable features. 
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Detecting Early Atherosclerotic Cardiovascular Disease in High-Risk Women with and without 
Polycystic Ovary Syndrome 

*Xiaoying Wu, Wilke M, Ghosh M, Raggi P, Becher H, Vine D 
University of Alberta  
 
Background: Polycystic ovary syndrome (PCOS) is a common reproductive-endocrine disorder 
that affects 10-15% of women. PCOS is associated with a greater risk of cardiovascular disease 
(CVD), however assessment of early atherosclerotic CVD and cardiac function is limited. 
The objective of this study was to assess atherogenic dyslipidemia in the fasting and nonfasting 
state, and the relationship with early atherosclerotic CVD (ACVD) and cardiac function in healthy-
weight controls, and in high-risk women with and without PCOS. 
Hypothesis: High-risk women with PCOS would have increased prevalence of atherogenic 
dyslipidemia, ACVD and cardiac dysfunction compared to BMI-matched and healthy-weight 
controls 
Methods: A case-control study was conducted fasting and non-fasting plasma lipids and apoB 
lipoproteins were determined using calorimetry and western blot methods. Ultrasound-speckled 
echocardiography was used to determine early ACVD (carotid plaque and intimal medial 
thickness (cIMT) and cardiac function. 
Results: PCOS and BMI-matched controls had higher fasting non-HDL-c (38-42%), TG (48-59%), 
remnant cholesterol (44-55%) and apoB48 (24-43%) compared to healthy-weight controls. PCOS 
had higher fasting TG (21%), non-fasting TG (31%) and remnant cholesterol (20%) compared to 
BMI-matched controls. PCOS (0.49±0.008mm) and BMI-matched controls (0.51±0.014mm) had 
higher cIMT compared to healthy-weight controls (0.42±0.005mm). The incidence of carotid 
plaque was 4-fold higher and 7-fold higher in PCOS compared to BMI-matched and healthy-
weight controls, respectively. There were no differences in 
cardiac function tests. 
Conclusions: Our results showed that high-risk women with and without PCOS have an 
atherogenic lipid profile and early ACVD, and this is exacerbated in PCOS compared to the BMI 
matched controls. Our findings support the need for more research on the pathophysiology of 
ACVD in PCOS and recommendations for early atherogenic apoB-dyslipidemia and ACVD 
screening in high-risk women, particularly in those with PCOS. 
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Hyperlipidemia-induced Hematopoiesis is Repressed by MLKL in Endothelial Cells of the 
Splenic Niche 

***Adil Rasheed, Taylor Dennison, Sabrina Robichaud, Hailey J Wyatt, My-Anh Nguyen, 
Michele Geoffrion, Yacine Marouf, Adir Baxi, Richard Lee, Hilal Kazan, Coen van Solingen, 
Mireille Ouimet, Katey J Rayner 
University of Ottawa Heart Institute 
 
Background: The mixed lineage kinase domain-like protein (MLKL) is well-known as the 
executioner of necroptotic cell death. We recently showed that antisense oligonucleotide 
knockdown of MLKL (Mlkl KD) in Apoe-knockout mice reduces necrotic core, but surprisingly not 
total plaque area. Additionally, splenic hematopoietic stem and progenitor cells (HSPCs) and 
myeloid cells known to drive atherogenesis were expanded during Mlkl KD. However, bone 
marrow transplantation revealed no changes in splenic hematopoiesis in atherosclerotic-prone 
irradiated Ldlr-knockout mice receiving Mlkl-null bone marrow. 
Hypothesis: MLKL regulates non-hematopoietic cells of the splenic microenvironment to limit 
hematopoiesis during atherosclerosis. 
Methods and results: Flow cytometry and immunofluorescence imaging revealed a decrease 
of splenic endothelial cells that was correlated with an endogenous reduction of MLKL after 8 or 
16 weeks of high cholesterol diet (HCD) feeding in Apoe-knockout mice. Furthermore, Mlkl KD 
during HCD feeding similarly reduced splenic endothelial cell numbers, together suggesting that 
MLKL maintains splenic endothelial cells, known to support HSPCs, in the setting of 
hyperlipidemia. Both in vivo and in vitro in primary mouse splenic endothelial cells transfected 
with MLKL-targeting siRNA (siMLKL), we observed increased lipid accumulation and cell cycle 
defects in Mlkl KD splenic endothelial cells. Similar to our previous work in macrophages, there 
was an accumulation of CHMP4B in siMLKL splenic endothelial cells, suggesting aberrant 
endocytic trafficking, which has been linked to dysfunctional proliferation. Coculture with siMLKL 
splenic endothelial cells increased HSPC expression of pStat5, a maker of activation, and in vivo 
there was a 1.5-fold expansion of splenic myeloid cells derived from transplanted CD45.1 HSPCs 
in Mlkl KD recipient mice, which led to increased contributions to the atherosclerotic plaque. 
Conclusions: We demonstrate a novel role for MLKL in regulating HSPC activation, specifically 
through preservation of splenic endothelial cells that repress hematopoiesis, highlighting the 
importance of spleen lipid metabolism and its impact on inflammation that potentiates 
atherogenesis. 
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IL-1β induces LDL transcytosis by a novel pathway: Implications for atherosclerosis 

**Tse Wing Winnie Ho, Erika Jang, Warren Lee 
University of Toronto 
 
Background: Atherosclerosis is initiated by the retention of low density lipoproteins (LDL) under 
the endothelium. Early on, LDL passes through individual endothelial cells by transcytosis rather 
than between adjacent cells. We and others have shown that transcytosis of LDL involves the SR-
BI and ALK1 receptors but not the high affinity LDL receptor (LDLR). In the CANTOS trial, patients 
with advanced atherosclerosis were treated with a blocking antibody for interleukin-1β; this 
reduced the risk of cardiac events. While this proved that inflammation is implicated in advanced 
disease, how IL-1β affects the earliest stages of atherosclerosis remains unknown. 
Hypothesis: IL-1β induces LDL transcytosis. 
Methods and Results: IL-1β caused a significant induction of LDL transcytosis by coronary artery 
endothelial cells as measured by TIRF microscopy. IL-1β increased protein levels of LDLR, but not 
of ALK-1, SR-BI, or caveolin-1. Neither LDLR knockdown nor LDLR over-expression affected basal 
LDL transcytosis. However, knockdown of LDLR completely prevented IL-1β-induced LDL 
transcytosis. These data indicated that LDLR is necessary but not sufficient for the effect of IL-1β. 
To determine what else is required, we obtained public RNAseq data from IL-1β-treated 
endothelial cells to generate a list of candidate proteins. Rab27a was significantly 
upregulated by IL-1β; after its knockdown, IL-1β-induced LDL transcytosis was completely ablated 
while basal transcytosis was unaffected. Overexpression of Rab27a alone was not sufficient to 
increase LDL transcytosis. In wild-type but not LDLR-deficient mice, treatment 
with IL-1β induced an increase in the acute deposition of LDL under the aortic endothelium. 
This accumulation of LDL was not due to paracellular leakage as retention of albumin (smaller 
radius than LDL) was not affected. 
Conclusions: In contrast to basal transcytosis, IL-1β-induced LDL transcytosis requires both LDLR 
and Rab27a. Understanding the mechanisms of LDL transcytosis may allow its therapeutic 
manipulation. 
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The effects of vascular endothelial growth factor overexpression on atherosclerosis progression in 
a hyperglycemic mouse model 

*Rangana Talpe Guruge and Geoff Werstuck  
McMaster University 
 
Background: Diabetes mellitus is a chronic disease that can lead to severe complications 
including an increased risk of cardiovascular disease. However, the underlying mechanisms that 
link diabetes to the development of vascular complications are not fully understood. Our lab has 
shown that hyperglycemic mice exhibit impaired neovascularization of the vasa vasorum – a 
microvascular network of capillaries that supply the walls of large arteries. Previous data suggest 
that the impaired neovascularization results from reduced vascular endothelial growth factor 
(VEGF) expression in lesional macrophages of hyperglycemic mice. 
Hypothesis: We hypothesize that impaired VEGF expression contributes to the accelerated 
development of atherosclerosis in hyperglycemia. We predict that overexpression of VEGF will 
attenuate atherogenesis in hyperglycemic mice. 
Methods: A macrophage-specific inducible system for VEGF transgene overexpression was 
established using Cre-Lox technology. Triple mutant ApoE(-/-)ROSA26-FLOXSTOPVEGF164(tg/0) 
CSF1R-iCRE(tg/0) mice were generated in a C57BL/6 background. Hyperglycemia was induced in 
half of the mice with streptozotocin. Macrophage-specific Cre recombinase was activated with 
tamoxifen at 6 or 10 weeks of age, and hearts/aortas were harvested at 15 weeks of age. Lesion 
volume and vasa vasorum density were quantified, and plaques were characterized using 
established techniques. 
Results: Preliminary results validate our novel mouse model, showing transiently increased levels 
of VEGF protein expression in peritoneal macrophages one week after tamoxifen injections. 
Analysis of the aortic sinus shows that early transient overexpression of VEGF significantly 
increases vasa vasorum density and decreases plaque volume in female hyperglycemic mice. 
Conclusion. Our results suggest that, in hyperglycemic conditions, lesional VEGF levels play a role 
in the development of atherosclerosis. Further plaque analysis and characterization are 
underway. Understanding the effects of VEGF expression on lesion development will help 
delineate the biochemical pathways that link diabetes and cardiovascular disease. Validation of 
this mechanism may lead to novel and more effective strategies to treat/prevent diabetic 
cardiovascular strategies to treat/prevent diabetic cardiovascular disease. 
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D-mannose supplementation decreases atherosclerotic lesions in ApoE-/- mice through 
regulation of gut microbiota composition and inflammation 

**Jonathan Alejandro O’Connor Miranda, TalinEbrahimian, France Dierick, Maria Kotsiopriftis, 
Stephanie Lehoux 
Lady Davis Institute for Medical Research, McGill University 
 
Background: D-mannose, a C−2 epimer of glucose, is an important monosaccharide for protein 
glycosylation that is widely distributed in body fluids and tissues. Interestingly, D-mannose 
supplementation has been shown to alter gut microbiota and to prevent obesity in young mice 
fed a high fat diet (HFD). Furthermore, both in vitro and in vivo studies have shown that mannose exhibits 
potent anti-inflammatory properties. What remains undefined is whether D-mannose regulates 
atherosclerosis. 
Hypothesis: We hypothesized that D-mannose supplementation would alleviate the proatherogenic 
effects of HFD by regulating the gut microbiota and inflammation. 
Methods & results: ApoE-/- mice, an atheroprone model, received a HFD during 9 weeks. Concurrently, 0, 
5 or 20% mannose was administered orally or mice were injected IP with 0 or 5g/kg of mannose 5 times a 
week. Increases in body weight and plasma lipid levels were equivalent in all groups. Plasma mannose 
levels increased by 68% only in mice treated with 5% mannose (51±2 vs 30±5ng/ml). Importantly, 
atherosclerotic plaque development was significantly abated in mice receiving 5 and 20% oral mannose 
compared with 0% controls (aortic sinus: 0.23±0.03 (5%), 0.20±0.05 (20%) vs 0.46±0.04mm2, 
brachiocephalic artery: 0.05±0.02 (20%) vs 0.08±0.01mm2; P<0.05), as determined by Oil red O staining. 
Furthermore, plaques of 20% oral mannose mice displayed a significant 50% increase in alfa-smooth 
muscle actin content compared with the 0% mouse lesions, suggesting that mannose stabilizes the 
atherosclerotic plaques. Flow cytometry of blood and peritoneal cells revealed that proportions of blood 
proinflammatory Ly6CHI monocytes as well as thioglycolate-elicited small peritoneal macrophages were 
reduced significantly by 40 and 34% respectively, in 20% oral mannose mice vs 0%, P<0.05. Interestingly, 
gut microbiota sequencing analysis indicated a reduction of Bacteroidetes populations in mice fed a HFD 
for 9 weeks compared with chow diet, and 20% oral mannose treatment prevented the loss of 
Bacteroidetes in HFD mice, averting the elevated Firmicutes to Bacteroidetes due to HFD. Oral mannose 
supplementation at 5 and 20% reduced significantly proportions of CX3CR1+CCR2+Ly6CHI 
proinflammatory monocytes (14±3.3 (5%), 9±1.5 (20%) vs. monocytes (14±3.3 (5%), 9±1.5 (20%) vs. 
22±1.4%). In addition, mannose treatment reduced the expression of lipopolysaccharide (LPS) receptor, 
Toll-like receptor 4 on F4/80+ macrophages of the lamina propria of small intestine compared with 
controls (2±0.4 (5%), 1±03 (20%) vs. 4.3±0.6%), P<0.05 and P<0.01. Furthermore, Accordingly, plasma LPS 
levels increased 2-fold in HFD-treated mice (12±2.1EU/ml) compared with chow diet controls 
(6±0.4EU/ml) and 20% mannose (8.7±1.5EU/ml) prevented this increase. However, no difference in gut 
permeability was observed between groups. Interestingly, no changes in plaque size were observed 
between mannose supplemented and control (PBS) groups in the aortic sinus suggesting that there is an 
involvement of gut microbiota in the atheroprotective effect of mannose. 
Conclusion: Our results show that oral mannose supplementation reduces atherosclerotic lesions in mice 
and increases plaque stability. These protective effects of mannose could possibly occur through 
regulation of monocyte/macrophages following reduced gut microbiota dysbiosis and LPS-induced 
intestinal inflammation. 
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Hepatocyte stress adaptors NRF1 (Nfe2l1) and NRF2 (Nfe2l2) regulate High-Density Lipoprotein 
(HDL) Composition and Function 

Michael J Trites, Brynne M. Stebbings, Hiroyuki Aoki, Sadhna Phanse, May Akl, Lei Li, Mohan 
Babu, Scott B. Widenmaier 
University of Saskatchewan and University of Regina 
 
Introduction: High density lipoprotein (HDL) maintain homeostasis and counteract cardiovascular 
disease by facilitating reverse cholesterol transport, reducing inflammation, abrogating oxidative 
damage, among other important functions. These functions are 
determined, in part, by HDL composition which originates in the liver. Importantly, liver stress 
and inflammation can reduce atheroprotective function of HDL and even remodel HDL into a pro-
inflammatory particle that promotes atherothrombosis. Thus, learning how to manipulate liver to 
produce atheroprotective HDL may have significant benefits. We hypothesize stress adaptive 
transcription factors, NRF1 and NRF2, in hepatocytes play important roles in shaping HDL 
composition to support atheroprotective functions of HDL. 
Methods: Using Cre-LoxP technology we ablated expression of NRF1, NRF2, or both in 
hepatocytes of male and female mice. We then stressed these mice and littermate controls with 
a high fat, fructose, and cholesterol diet. We examined HDL protein composition in fast protein 
liquid chromatography fractions using mass-spectrometry and also examined atheroprotective 
functions of HDL to mediate cholesterol efflux and anti-inflammation, in vitro. 
Results: In mice lacking hepatocyte NRF1 and NRF2 there was a substantial shift of cholesterol 
from HDL to VLDL and LDL, which did not occur in mice lacking only NRF1 or NRF2. This 
corresponded to differences in plasma HDL protein composition, particularly proteins related to 
lipid metabolism, inflammation, and iron metabolism. This was mirrored by changes in hepatic 
gene expression. In vitro, HDL from mice lacking both hepatocyte NRF1 and NRF2 had reduced 
ability to accept cholesterol from cholesterol-loaded macrophages and a blunted ability to 
suppress TNFa-induced Vcam1 expression in endothelial cells. 
Conclusions: This work reveals that NRF1 and NRF2 in hepatocytes promote HDL composition 
and atheroprotective function during hepatic metabolic stress, which may be important for 
counteracting cardiovascular disease. 
 
Session #5 



 

Furin proteolysis of PCSK9 improves its interactions with oxidized LDL and cell surface 
receptors CD36 and LOX1 
**Ikhuosho Asikhia and Dr. Thomas Lagace 

University of Ottawa Heart Institute 
 
Background: Proprotein convertase subtilisin/kexin type-9 (PCSK9) is a secreted protein that 
binds to low density lipoprotein receptor (LDLR) and mediates its intracellular degradation, 
resulting in elevated LDL-cholesterol (LDL-c) level, an initial step in atherosclerosis. Monoclonal 
antibody therapies targeting PCSK9 block its interaction with LDLR, thereby lowering LDL-c. These 
treatments also exert anti-inflammatory effects independent of LDL-c lowering. Plasma PCSK9 
exists in full-length and truncated forms, the latter mainly due to proteolysis by furin. Furin-
cleaved PCSK9 (f-PCSK9) is thought to be inert since it cannot bind to LDLR. However, it is 
possible that f-PCSK9 retains other PCSK9 activities, including its proinflammatory functions. 
Objective: We explored how proteolytic processing affects PCSK9’s binding interactions with 
lipoproteins and cell surface receptors involved in pro-inflammatory signaling. We hypothesize 
that furin proteolysis improves PCSK9/lipoprotein binding interactions, positively impacting 
atherosclerosis progression by mediating cell surface interaction of pro-inflammatory oxidatively 
modified (ox)-LDL. 
Methods and Results: Direct binding assays revealed that furin-cleaved PCSK9 (f-PCSK9) binding 
to native LDL was increased >1.5-fold compared to full-length wildtype (WT) PCSK9, whereas 
binding to ox-LDL was increased >10-fold. Mechanistically, furin proteolysis greatly increased 
PCSK9 binding to artificial liposomes mimicking the outer lipid membrane of LDL. Uptake of f-
PCSK9, but not WT-PCSK9, was increased in HEK293 cells, transiently overexpressing the ox-LDL 
receptors CD36 or LOX1. Ox-LDL co-incubation increased f-PCSK9 uptake in pro-inflammatory 
M1-polarized THP-1 macrophages. Furin proteolysis of PCSK9 was blocked by the therapeutic 
anti-PCSK9 monoclonal antibody alirocumab. 
Conclusion: We have identified that furin proteolysis removes a protein segment in PCSK9 that 
inhibits its ability to bind ox-LDL and associate with CD36 and LOX1. Further studies will assess 
whether f-PCSK9 mediates pro-inflammatory effects by bridging ox-LDL with signaling receptors 
in immune cells. These findings suggest a new paradigm in PCSK9 biology, as proteolyzed 
versions of PCSK9 may play a direct role in inflammation. 
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Bile acids modulate hepatic lipoprotein production via a TGR5 and GLP1R dependent pathway 

**Danielle Alvares, Simon Hoffman, Khosrow Adeli 
Hospital for Sick Children/ University of Toronto 
 
Background: A major complication of insulin resistant states is fasting dyslipidemia, a lipid profile 
characterized by elevated triglycerides, increased small dense LDL 
and low HDL-cholesterol. Recently, bile acid (BA) signaling through activation of the Takeda G 
protein-coupled receptor 5 (TGR5) within the intestine has been shown to reduce hepatic lipid 
accumulation and improve insulin sensitivity. Activation of TGR5 has also been shown to 
potentiate endogenous GLP1 secretion, which independently has been shown to reduce hepatic 
VLDL production. Our lab has previously demonstrated that bile acids acutely reduced 
intestinal chylomicron secretion via an FXR dependent pathway, however, the role of TGR5 in 
modulating hepatic lipoprotein metabolism has yet to be explored. 
Hypothesis: Bile acid signaling via activation of intestinal TGR5 can modulate hepatic lipoprotein 
production and secretion. 
Methods and Results: Chow-fed TGR5 KO hamsters and wildtype littermates received 
intraduodenal injections (IDI) of either deoxycholic acid (DCA) or taurocholic acid (TCA), bile acids 
with a strong affinity for TGR5. Both DCA and TCA administration was associated with reduced 
VLDL-triglyceride secretion in wildtype hamsters, an effect that was blunted in TGR5 KO 
hamsters. DCA administration was associated with a significant increase in GLP1 secretion in 
wildtypes, and effect that was not observed in TGR5 KOs. To further examine whether this effect 
is dependent on GLP1R signaling, GLP1R-/- hamsters and wildtype littermates received IDI DCA, 
and the effects were similarly blunted in GLP1R-/- hamsters. Finally, wildtype hamsters 
underwent a vagotomy or sham surgery and received an IDI of DCA or vehicle. DCA 
administration acutely reduced hepatic VLDLTG in sham hamsters, however this effect was lost 
following vagotomy, suggesting the importance of vagal signaling in gut-liver communication. 
Conclusions: Here we demonstrate the importance intestinal TGR5 signaling in the modulation of 
intestinal and hepatic lipoprotein metabolism. 
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The role of hepatic Surf4 in lipoprotein metabolism and the development of atherosclerosis in 
apoE-/- mice 

**Yishi Shen, Hongmei Gu, Lei Zhai, Bingxiang Wang, Shucun Qin, Dawei Zhang 
Group on Molecular and Cell Biology of Lipids, Faculty of Medicine and Dentistry, University of 
Alberta 
 
Background: Elevated plasma levels of low-density lipoprotein-C (LDL-C) increase the risk of 
atherosclerotic cardiovascular disease. Circulating LDL is derived from very low-density 
lipoprotein (VLDL) metabolism and cleared by LDL receptor (LDLR). We have previously 
demonstrated that cargo receptor Surfeit 4 (Surf4) mediates VLDL secretion. Inhibition of hepatic 
Surf4 impairs VLDL secretion, significantly reduces plasma LDL-C levels, and markedly mitigates 
the development of atherosclerosis in LDLR knockout (Ldlr-/-) mice. Here, we investigated the 
role of Surf4 in lipoprotein metabolism and the development of atherosclerosis in another 
commonly used mouse model of atherosclerosis, apolipoprotein E knockout (apoE-/-) mice. 
Hypothesis: We hypothesize that deficiency of hepatic Surf4 will result in reduced plasma lipid 
levels and the atherosclerotic lesion areas in apoE-/- mice. 
Methods and Results: Adeno-associated viral shRNA was used to silence Surf4 expression mainly 
in the liver of apoE-/- mice. In apoE-/- mice fed a regular chow diet, knockdown of Surf4 
expression significantly reduced triglyceride secretion and plasma levels of non-HDL cholesterol 
and triglycerides without causing hepatic lipid accumulation or liver damage. When Surf4 was 
knocked down in apoE-/- mice fed the Western-type diet, we observed a significant 
reduction in plasma levels of non-HDL cholesterol, but not triglycerides. Knockdown of Surf4 did 
not increase hepatic cholesterol and triglyceride levels or cause liver damage, but significantly 
diminished atherosclerosis lesions. 
Conclusions: Our findings indicate the potential of hepatic Surf4 inhibition as a novel therapeutic 
strategy to reduce the risk of atherosclerotic cardiovascular disease without causing significant 
hepatic lipid accumulation or impaired liver function. 
 
** PhD Student 
 
Session #5



 

 
Impact of Dietary Trimethylamine N-Oxide (TMAO) Supplementation on Weight Gain and Hepatic 
Glucose Metabolism in Mice Fed a High-Fat Diet 

*Hailey Fedoruk, Bergen Vetsch, Boshra Mandour, Bryan Lum, Kelly-Ann Leonard, Randal Nelson, 
Jessica Yue, René Jacobs  
University of Alberta 
 
BACKGROUND: Trimethylamine N-oxide (TMAO), a choline metabolite, is a product of gut 
microbiome metabolism that is associated with conflicting positive and negative impacts on 
glucose metabolism and insulin resistance. The purpose of this study is to determine if, and how, 
dietary TMAO supplementation impacts glucose metabolism in HFD fed C57BL/6 mice. 
HYPOTHESIS: Dietary TMAO supplementation will attenuate weight gain and normalize hepatic 
glucose metabolism in male and female mice. 
METHODS: 11-week-old male and female C57BL/6 mice were fed a high fat diet (HFD, 42% 
fat) with or without 0.2% TMAO supplementation for 8 weeks. At weeks 5 and 6, select male and 
female mice were housed in metabolic cages for 24 hours, and at the beginning of week 8, select 
male mice were subjected to a glucose tolerance test (GTT) or euglycemic hyperinsulinemic 
clamps (EGHIC). At week 8, mice were euthanized afterfasting, and tissues were collected for 
analyses. 
RESULTS: Weight gain was significantly reduced in female mice supplemented with TMAO, likely 
due to increased whole-body oxygen consumption. We observed no difference in body weight or 
energy expenditure in male mice. Both male and female mice exhibited improved glucose 
tolerance following a GTT. Data from EGHIC show no alteration in peripheral glucose uptake 
following TMAO supplementation; however, insulin-stimulated glucose production was reduced 
in the TMAO supplemented male mice. There were no significant differences in fasting hepatic or 
plasma lipid levels, and fasting genes related to insulin signalling, glucose metabolism, or ER 
stress were unaltered. 
CONCLUSIONS: Dietary TMAO supplementation may be beneficial for attenuating weight gain 
(females) and hepatic glucose metabolism (both sexes) in mice fed a HFD. Further research is 
warranted to determine the metabolic effects of TMAO in an obesogenic state. 
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Low-fat dairy improved immune function more than high-fat dairy in a diet-induced swine model 
of insulin resistance 

**Yongbo She (1,2), Kun Wang (1,2), Alexander Makarowski (1,2), Rabban Mangat (1,2), Sue Tsai 
(3), Ben Willing (1), Spencer D. Proctor (1,2), Caroline Richard (1,2) 
(1) Division of Human Nutrition, Department of Agricultural, Food and Nutritional Science, 
(2) Metabolic and Cardiovascular Diseases Laboratory, Department of Agricultural, Food and 
Nutritional Science, and/or (3) Department of Medical Microbiology and Immunology, University 
of Alberta 
 
Background/Objective: To understand the effect of consuming dairy fat per se on immune 
function in the context of obesity and insulin resistance (IR), we used an established low 
birthweight (LBW) swine model of diet-induced IR to compare high vs low-fat dairy products and 
compared to a control high fat diet (CHF). 
Hypotheses: We hypothesized that consuming a diet rich in dairy fat will improve immune 
function in the context of IR due to the presence of numerous bioactive lipids (i.e., PC and SM). 
Methodology: At 5 weeks of age, LBW piglets were randomized to consume one of the 3 
experimental diets: 1) CHF, 2) CHF supplemented with 3 servings of high-fat dairy (HFDairy) and 
3) CHF diet supplemented with 3 servings of low-fat dairy (LFDairy). As comparison groups, 
normal birthweight (NBW) piglets were fed a CHF or Chow. A total of 35 pigs were fed for 7 
weeks. At 12 weeks of age, pigs were euthanized for tissue and blood collections. Ex vivo mitogen 
stimulations on isolated peripheral blood mononuclear cells (PBMCs) and mesenteric lymph node 
(MLN) cells were conducted to assess immune responses. 
Findings: As expected, LBW-CHF piglets exhibited early signs of IR. We have also observed lower 
production of IL-2, TNF-α and IFN-γ from PBMCs and lower production of IL-2 and TNF-α from 
MLN cells after ex vivo mitogen stimulations in LBWCHF than in NBW-Chow (all, P < 0.05), 
suggesting impaired T cell and antigen presenting cell function in both peripheral and intestinal 
immune system. While feeding high-fat dairy had minimal effect on immune function, feeding 
low-fat dairy significantly improved the production of IL-2, TNF-α and IFN-γ from PBMCs and IL-2 
and TNF-α from MLN cells after ex vivo mitogen stimulations (all, P < 0.05). 
Summary: Current findings suggest that while feeding high-fat dairy had minimal effects, feeding 
low-fat dairy products significantly improved both peripheral and intestinal immune function in 
the context of IR. These data provide novel insights into the role of dairy consumption in 
counteracting some obesity-related immune perturbations. 
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EEF1A1 inhibition and deficiency alter metabolism in mouse liver and cell culture models  

**Rachel Wilson, Alex Kozlov, Robert Cumming, Dean Betts, Nica Borradaile 
Departments of Physiology and Pharmacology, and Biology, Western University; Children’s 
Health Research Institute, Lawson Health Research Institute 
 
Background: Non-alcoholic fatty liver disease (NAFLD) is characterized by hepatocyte lipid 
accumulation, which can cause hepatocyte injury through lipotoxicity. Previous work identified 
eukaryotic elongation factor 1A1 (EEF1A1), a component of the protein synthetic machinery, as a 
mediator of lipotoxicity. Furthermore, selective chemical inhibition of EEF1A1 decreased liver 
lipid accumulation in obese mice. Together, these findings suggest that EEF1A1 may regulate 
metabolism, but this has yet to be investigated. 
Hypothesis: Chemical EEF1A1 inhibition and genetic EEF1A1 deficiency alter cellular metabolism. 
Methods and results: RNA-sequencing was performed to investigate the mechanism through 
which EEF1A1 inhibition reduced liver lipid accumulation, and revealed increased expression of 
the metabolic regulator Fgf21 and the stress response genes Trib3, Atf5, and Nupr1. Pathway 
enrichment analysis identified alterations in pathways related to amino acid handling, which are 
controlled by GCN2. This may suggest EEF1A1 inhibition induced a GCN2-mediated integrated 
stress response, which is known to regulate FGF21 expression. To further investigate the role of 
EEF1A1 in metabolism, mutant 
EEF1A1-deficient Chinese hamster ovary (CHO) cells were used. EEF1A1-deficient CHO cells 
displayed reduced media acidification and lactate compared to wild type cells. These cells also 
exhibited a near 100-fold downregulation in Hk2 mRNA and >50% lower hexokinase activity. 
Seahorse extracellular flux analysis revealed a decrease in glycolytic ATP production and an 
increase in the ATP rate index, suggesting a more oxidative metabolic phenotype, in EEF1A1-
deficient CHO cells. Consistent with these observations, fatty acid oxidation was also increased in 
EEF1A1-deficient CHO cells. 
Conclusions: These data suggest that EEF1A1 deficiency causes a shift toward oxidative 
metabolism and raise possible mechanisms through which EEF1A1 inhibition reduced mouse liver 
lipid accumulation. This work demonstrates a previously unknown role for EEF1A1 in metabolic 
substrate utilization, which may have important implications for many metabolic diseases, 
including NAFLD. 
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Combination Metformin and Sitagliptin Therapy Improves Cardiac Function and Conserves Kinesis 
in Aged, Obese Dpp4EC-/- after LAD-Ligation 

**Natasha A. Trzaskalski, Nadya M. Morrow, Andrew C. Clement, Jess Hursti, Antonio A. Hanson, 
Evgenia Fadzeyeva, Rick Seymour, Erin E. Mulvihill 
University of Ottawa Heart Institute 
 
Background: Currently, there are 11.7 million Canadians living with diabetes or prediabetes, and 
cardiovascular events, including ischemic heart disease, are a major cause of death. One drug 
therapy used to treat patients are dipeptidylpeptidase-4 (DPP4) inhibitors, which inhibit the 
enzymatic action of DPP4 to prevent degradation of the incretin hormones. Meta- regression 
analysis of DPP4 inhibitor cardiovascular endpoint trials demonstrated combination therapy with 
metformin was cardioprotective. Preclinical studies suggest metformin inhibits DPP4 activity or 
reduces shedding from organ depots into circulation. These data collectively demonstrate a role 
for circulating DPP4, independent of catalytic activity, in driving cardiovascular disease 
progression, however, how this happens, remains to be revealed. 
Hypothesis: DPP4 inhibitors increase circulating DPP4 protein, which is reduced by metformin, 
effectively reducing inflammation and ischemic heart disease progression, independent of 
catalytic activity. 
Methods and Results: Wildtype (Dpp4+/+), whole body DPP4 knockout (Dpp4-/-), mice 
containing LoxP sites in Dpp4 injected with AAV8 containing a hepatocyte-specific promoter 
driving Cre (Dpp4hep-/- mice) or control (Dpp4GFP mice), and endothelial cell-specific knockout 
(Dpp4EC-/-) and control (Dpp4EC+/+) mice were aged, fed a high fat high-cholesterol diet and 
treated with sitagliptin (DPP4 inhibitor), metformin, or combination therapy. Mice were then 
subjected to left anterior descending ligation surgery to induce a permanent ischemic injury. 
Prior to, and after surgery, we performed echocardiography to assess cardiac function and 
akinetic length. Data binning revealed that more Dpp4EC-/- (45%) mice had ejection fractions 
over 40% post-surgery with combination therapy, compared to respective controls. Further, 60% 
of Dpp4EC-/- mice had fully kinetic hearts post-surgery compared to their control. 
Conclusions: With combination therapy, Dpp4EC-/- mice experienced improved cardiac function 
and sustained ventricular kinesis. These data suggest that metformin and DPP4 inhibitors are 
cardioprotective in the absence of EC-DPP4 and may work through targeting of heptocyte-DPP4. 
Future studies will investigate the molecular basis of functional improvement. 
 
** PhD Student 
 
Session #6 
 



 

 
 
 
 

ABSTRACTS 
 

Poster Presentations 
 
 
 
 
 



 

Session #1 Friday @ 17:00-19:00
Poster  Presenter Title 

Poster #1 Nyan Abdalqadir  
Gut microbiota and SR-B1 receptor crosstalk in regulating intestinal chylomicron 
production 

Poster #2 Katrina Besler  
Increasing circulating Lysosomal Acid Lipase in a mouse model of atherosclerosis using 
lipid nanoparticles 

Poster #3 Puja Biswas Insulin signaling pathway regulates fat storage in female Drosophila 

Poster #4 Ida Derish 
Disruption of Mitochondria-Mediated Processes in iPSC-Derived Cardiomyocytes After 
Hypoxia 

Poster #5 Kholoud Elmihi 
 

The Impact of knocking out Etnppl on Cholesterol Homeostasis and Lipoprotein 
Metabolism in Mice 

Poster #6 Afroza Ferdouse 
Altered dietary vitamin a intake has a modest effect on markers of alcoholic liver disease 
in mice 

Poster #7 Claire Fong-McMaster Mitochondrial supercomplex formation in the prevention of heart failure 

Poster #8 Sophie Grapentine 
Phosphoethanolamine reverses aberrant DNA methylation in non-alcoholic 
steatohepatitis caused by Pcyt2 deficiency 

Poster #9 Simon Hoffman 
GLP-1 attenuates intestinal fat absorption and chylomicron production via vagal afferent 
nerves originating in the portal vein 

Poster #10 Suha Jarad A Closer Look Into LDLR/PCSK9 Degradation Pathway 

Poster #11 Cassandra A. Locatelli 
Ketogenic Diet Intervention Improves Liver Steatosis but Does not Rescue Glucose 
Stimulated Insulin Secretion in Obese Mice 

Poster #12 Michael McPhee CTP:phosphocholine cytidylyltransferase alpha regulates nLD biogenesis in Caco2 cells 

Poster #13 Nadya M. Morrow 
Characterizing gut metabolic pathways and GLP-1 action during fasting and refeeding in 
healthy and diet-induced obese female mice 

Poster #14 Tetiana Poliakova 
Proposed Study: Understanding how reconstitution of cholesterol ester transfer protein 
(CETP) expression affects amyloid and cerebrovascular pathologies in mouse models of 
Alzheimer’s Disease 

Poster #15 Fitore Raka Serotonin regulates postprandial fat absorption and chylomicron secretion. 
Poster #16 Maximilian Schinagl Lipid metabolism in hepatic stellate cell induced liver fibrosis 
Poster #17 Sabrina Robichaud Autophagy Activation Promotes Atherosclerosis Regression 

Poster #18 Sarah A. Shawky Screening proteins secreted by endothelial progenitor cells as mediators of liver X 
receptor dependent anti-atherosclerotic activity 

Poster #19 Tyler K.T. Smith 
Immune-dependent AMPK signaling to HMG-CoA reductase protects against 
atherosclerosis 

Poster #20 Cameron Stotts The Development of New Therapies Targeting Pneumonia-Accelerated Atherosclerosis 

Poster #21 Jiaxing Sun 
Polo-like Kinase 4 Inhibitor CFI-400945 Inhibits Carotid Arterial Neointima Formation but 
Increases Atherosclerosis 

Poster #22 Ting Xiong 
Genetic PCSK9 inactivation protects against coronary artery disease in SR-B1/ApoE dKO 
mice in a cholesterol independent manner 

Poster #23 Jeong-Ah Yoo 
Investigating the molecular mechanisms underlying high-density lipoprotein-mediated 
protection against chemotherapy-induced heart disease and cancer 

Poster #24 Hong Y. Choi Docetaxel reduces atherosclerosis 

Poster #25 Neale D. Ridgway 
Differential contributions of choline/ethanolamine phosphotransferase 1 (CEPT1) and 
choline phosphotransferase 1 (CHPT1) to phosphatidylcholine homeostasis 

Poster #26 Joshua A. Dubland A unified LC-MS/MS approach to second-tier newborn screening for several treatable 
metabolic and endocrine disorders. 

Poster #27 Gurpreet K. Singhera 
Applying different technologies to understand cardiovascular disease: a 10-year research 
summary from the Bruce McManus Cardiovascular Biobank 

Poster #28 Karmin O Regulation of micronutrient homeostasis and oxidative stress in acute kidney injury 



 

Poster #1 
 
Gut microbiota and SR-B1 receptor crosstalk in regulating intestinal chylomicron production 

**Nyan Abdalqadir (1, 2), Khosrow Adeli (1, 2, 3, 4) 
(1) Molecular Medicine, Research Institute, The Hospital for Sick Children, and (2) Departments 
of Laboratory Medicine and Pathobiology, (3) Biochemistry and (4) Physiology, University of 
Toronto, Toronto, ON, Canada. 
 
Diabetic dyslipidemia is characterized by the intestinal overproduction of ApoB-48-containing 
chylomicron (CM) particles which increases the risk of atherosclerotic cardiovascular disease. The 
intestine is colonized by massive numbers of commensal microbes that interact with the host to 
maintain health and prevent disease. Scavenger Receptor Class B type 1(SR-B1) is the primary 
receptor for high-density lipoproteins (HDL), allowing influx and efflux of cholesterol between 
HDL and cells and serving as a key regulator of postprandial lipoprotein production. The 
contribution of gut microbiota in intestinal lipid absorption and chylomicron production has not 
been fully explored. Therefore, understanding the mechanistic roles of the microbiota in 
regulating host lipid metabolism is critical to target dyslipidemia pathogenesis. The present study 
was conducted to characterize the role of gut microbiota on postprandial lipid accumulation in 
normal and insulin resistance state in both sexes. For two weeks, Syrian golden hamsters were 
fed either standard chow or a low fat/high fructose (HF) diet while being given antibiotic cocktail 
via oral gavage to deplete gut microbiota. Fasting plasma lipids were measured at baseline and at 
the end of two weeks of gut microbiota depletion. Also, glucose tolerance and postprandial lipid 
accumulation were assessed. The HF diet increased plasma triglyceride (TG) and cholesterol (CH) 
levels, whereas antibiotic administration reduced circulating TG and CH, body weight, and food 
intake. In addition, postprandial and TG-rich 
lipoprotein (TRL)-TG levels were dramatically reduced in both sexes after antibiotic 
administration; the effect was associated with a significant decrease in plasma apoB48 protein 
levels. Compared to the vehicle-treated groups, antibiotic-mediated dysbiosis significantly 
reduced glucose tolerance in both sexes. Finally, the mRNA levels of several key genes involved in 
intestinal lipid metabolism were assessed. In all antibiotic treated groups, regardless of sex or 
diet, dysbiosis led to a highly significant downregulation of SR-B1 at both the mRNA and protein 
levels. In summary, our findings demonstrate a potential novel role for the gut microbiota in 
regulating lipid and lipoprotein metabolism in the gut. 
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Increasing circulating Lysosomal Acid Lipase in a mouse model of atherosclerosis using lipid 
nanoparticles 

**Katrina Besler (1), Tatjana Ponomarev (1), Teddy Chan (1), Mohamad-Gabriel Alameh (2), 
Drew Weissman (2), Dominik Witzigmann (3), PieterCullis (3), Gordon Francis (1).  
(1) UBC Centre for Heart Lung Innovation. (2) University of Pennsylvania, Perelman School of 
Medicine. (3) UBC Department of Biochemistry and Molecular Biology, NanoMedicines 
Innovation Network, and NanoVation Therapeutics 
 
Background: Atherosclerosis is the leading cause of death globally. Current therapies reduce risk 
and can prevent progression but significant residual risk persists. We have shown that the 
majority of cholesterol-laden cells or foam cells in plaque derive from smooth muscle cells (SMC), 
and that these cells have markedly reduced expression of LIPA, encoding lysosomal acid lipase 
(LAL), compared to macrophages. Exogenous LAL increases cholesterol efflux from these cells in 
vitro. To test the effect of increased LAL on atherosclerosis in vivo, we used liver-targeted LNPs 
containing LAL mRNA to increase circulating LAL, and assessed the effect on plaque burden in 
ApoE-deficient mice. 
Hypothesis: LAL LNPs will decrease aortic plaque area, and reduce the number of SMC foam cells 
in aortic arches. 
Methods and Results: Male and female ApoE deficient mice fed a high fat diet for 12 weeks were 
given weekly injections of 2 mg/kg LAL or luciferase mRNA-LNPs for 6 weeks. Liver and 
serum levels of LAL were measured using western blot and a specific LAL activity assay, showing 
1.5 to 4-fold increases following injection. Whole aortas were pinned en face to visualize plaque 
burden, aortic root sections stained to quantify lesion area, and aortic arches analyzed by flow 
cytometry to determine foam cell counts. Males in the treatment group experienced a shock-like 
response after 3-4 LNP doses, with female mice tolerating up to 6 doses. Some surviving female 
mice showed reduced plaque burden compared to controls. 
Conclusions: Increased circulating LAL may reduce plaque area. We suspect that toxicity may 
be due to sudden release of free fatty acids from the liver causing systemic inflammation, and 
that this may be mitigated by using a different mouse model or LNP formulation with modified 
kinetics and targeting. 
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Insulin signaling pathway regulates fat storage in female Drosophila 

**Puja Biswas, Colin Miller, Elizabeth Rideout 
University of British Columbia 
 
In most animals, including the fruit fly, females store more body fat than males. Sex 
chromosomes and hormones play a role in regulating this sex difference in body fat; however, 
much remains to be discovered about the downstream genes and pathways that influence body 
fat in each sex. Our lab uses the fruit fly to reveal fundamental mechanisms underlying the sex 
difference in fat storage. While we previously identified metabolic genes and pathways that 
regulate body fat in males, our knowledge of body fat regulation in females is less developed. 
Because the conserved insulin/insulin-like growth factor signaling pathway (IIS) is known to 
influence body fat, we investigated the diet- and sex-dependent regulation of IIS in each sex. 
While a low-sugar diet decreased IIS activity in both sexes, the genetic reduction of IIS only 
decreased body fat in females. This suggests that dietary sugar normally promotes IIS activity and 
fat storage in females, whereas changes to IIS activity are not linked with changes to body fat in 
males. This suggests sex changes to body fat in males. This suggests sex differences exist in the 
downstream metabolic consequences of diet-dependent changes to IIS activity. 
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Disruption of Mitochondria-Mediated Processes in iPSC-Derived Cardiomyocytes After Hypoxia 

**Ida Derish, Elise Rody, David Derish, Jeremy Zwaig, Bin Yu, Renzo Cecere 
McGill University 
 
Background: Hypoxia-induced cardiovascular damage triggers disturbances in metabolism and 
apoptotic pathways within cardiomyocytes (CMs). Mitochondrial dysfunction has been suggested 
as a possible culprit in the process of metabolism dysregulation in cardiomyocytes, in the event 
of injury. However, patient-specific differences pertaining to mitochondria-mediated processes 
have not been studied. Induced pluripotent stem cells (iPSCs) offer an unlimited cell source which 
can be differentiated into iPSC-CMs while retaining patient-specific genetic features. Our project 
is a preliminary step in elucidating how cardiomyopathies can impact cell metabolism after 
injury. 
Hypothesis: We hypothesized that after hypoxic injury, dilated cardiomyopathy (DCM) patient 
derived iPSC-CMs would display differences in 1) metabolic activity, 2) viability, 3) calcium flux, 4) 
hypertrophy and 5) mitochondrial localization when compared to healthy controls. Specifically, 
we hypothesized that DCM patient-derived iPSC-CMs may be predisposed to more significant 
injury, correlating with an underlying mitochondrial dysfunction as well as the cells’ inability to 
respond adequately to injury as part of their pathophysiology. 
Methods and Results: IPSC-CMs were generated from peripheral blood of DCM patients (n=5) 
and healthy controls (n=2). We confirmed expression of cardiac markers and a lack of 
pluripotency markers. After subjecting iPSC-CMs to hypoxic injury, we found that DCM patient-
derived lines had significantly decreased metabolic activity and viability when compared to 
controls, under normoxic and hypoxic conditions. Cells were stained with Fluo4AM and calcium 
handling was assessed on the confocal microscope every 500 msec; we found significant 
differences in beating pattern and calcium flux intensity between each cell line. Mitochondria 
were stained with MitoTracker and we preliminarily found differences in 'mitochondrial-stain-to-
cell-area' ratio. Cell area was measured to assess hypertrophic response to injury; hypoxia injured 
DCM patient-derived lines had a significantly larger cell area average. 
Conclusions: Differences in the regulation of metabolic pathways and resulting functional 
outcomes in iPSC-CMs should be further investigated in a patient-specific manner. 
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The Impact of knocking out Etnppl on Cholesterol Homeostasis and Lipoprotein Metabolism in 
Mice 

**Kholoud Elmihi, Kelly-Ann Leonard, Randy Nelson, Aducio Thiesen, Robin D. Clugston, René l. 
Jacobs 
University of Alberta 
 
Background and hypothesis: Ethanolamine phosphate phospholyase (ENTPPL) Is an enzyme that 
degrades phosphoethanolamine to acetaldehyde, ammonia, and hydrogen phosphate. ENTPPL is 
primarily expressed in the liver and the brain. We have found that ETNPPL is expressed in the 
nucleus, where it could serve a dual role. First, ETNPPL may remove substrates for 
phosphatidylethanolamine synthesis, thus regulating cellular phospholipid balance. Second, 
ETNPPL may provide substrates for acetyl CoA production in the nucleus, thereby affecting the 
acetylation of nuclear receptors and proteins. 
Methods and results: Etnppl-/- and Etnppl+/+ mice were developed in our lab from heterozygous 
parents (Etnppl+/-; purchased from taconic biosciences). Mice were 
fed either a chow diet (CD) or a high-fat diet (HFD) (45% kcal fat for ten weeks) and samples were 
collected following an overnight fast. Independent of diet, Etnppl-/- mice have higher plasma 
triglycerides and apolipoprotein B100 than Etnppl+/+ mice, indicating increased VLDL 
particles in the plasma. CD-fed Etnppl-/- mice had increased plasma cholesterol esters as 
compared to Etnppl+/+ mice. However, when fed a HFD, both plasma and hepatic cholesterol 
were decreased in Etnppl-/- mice compared to Etnppl+/+ mice. Hepatic phospholipids were not 
significantly different between genotypes in the two feeding trials. Hepatic tissues showed lower 
steatosis in Etnppl-/- mice than in Etnppl+/+ mice fed a HFD, although hepatic TG levels were 
unaltered. interestingly, HFD-fed Etnppl-/- mice were resistant to diet-induced obesity and 
exhibited higher energy expenditure than Etnppl+/+ mice. RNA sequencing data showed 
alterations in cholesterol metabolism with both dietary conditions. 
Conclusion: We have discovered that ETNPPL is a novel regulator of hepatic cholesterol 
homeostasis. Studies are ongoing to investigate the potential mechanism(s). 
Funding: Canadian Institutes of Health Research 
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Altered dietary vitamin a intake has a modest effect on markers of alcoholic liver disease in mice 

**Afroza Ferdouse, Robin D. Clugston 
Department of Physiology, University of Alberta 
 
Background: Chronic alcohol consumption is a public health issue primarily impacting the liver, 
causing alcoholic liver disease (ALD). ALD accounts for ~25% of all liver disease-related death 
globally. Despite significant research, a complete understanding of the mechanisms of ALD in 
response to heavy drinking remains unclear. Historically, ALD is associated with losing hepatic 
Vitamin A (VA) stores, which exerts physiological effects via retinoid signaling in the body. 
Hypothesis: We hypothesize that alcohol abuse disrupts hepatic retinoid signaling, contributing 
to the pathogenesis of ALD. To test this hypothesis, we postulated that adding excess vitamin A 
to the diet might alleviate ALD, whereas a vitamin A deficient diet would worsen ALD. 
Methods: We conducted two dietary intervention studies comparing excess (25 IU VA/g diet) and 
deficient (0 IU VA/g diet) VA intake vs control (4 IU VA/g diet), using the NIAAA chronic-binge 
model of ALD. Hepatic steatosis was assessed using histopathological and biochemical 
approaches. Tissue VA levels were measured using HPLC, hepatic inflammation and markers of 
lipid metabolism were analyzed by qPCR and western blot. 
Results: Mice consuming alcohol developed hepatic steatosis. While excess VA intake increased 
hepatic VA stores, and a deficient diet decreased hepatic VA stores, hepatic triglyceride levels, 
markers of hepatic lipid metabolism, inflammation and fibrosis were not different in mice 
consuming excess or deficient VA diet compared to control. 
Conclusions: Altered VA intake has a minor effect on the pathogenesis of ALD. Contrary to our 
expectations, a vitamin A deficient diet did not worsen ALD, and higher amounts of dietary 
vitamin A did not alleviate ALD. However, a recent report shows that mice treated with a retinoic 
acid receptor (RAR) β2 agonist are protected against ALD. Thus, future studies exploring the 
linkage between hepatic retinoid signaling and ALD are warranted. 
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Mitochondrial supercomplex formation in the prevention of heart failure 

**Claire Fong-McMaster, Serena M. Pulente, Stephanie Myers, Matthew Cope, Erin E. Mulvihill, 
and Mary-Ellen Harper 
University of Ottawa 
 
Background: Heart failure affects over 600,000 Canadians and is a leading cause of death. Heart 
failure progression is characterized by metabolic derangements such as altered substrate 
metabolism, mitochondrial dysfunction, and increased reactive oxygen species (ROS) generation. 
Recent research suggests that the formation of mitochondrial supercomplexes, which are high-
order molecular structures comprised of various complexes of the electron transport chain 
system, leads to improved oxidative characteristics and decreased ROS formation. One important 
mitochondrial fusion protein, optic atrophy protein-1 (OPA1), has a well characterized role in 
mediating supercomplex formation. Furthermore, impaired OPA1 function in cardiomyocytes 
leads to heart failure, while elevated OPA1 activity through enhanced fatty acid oxidation confers 
protection against heart failure. 
Hypothesis: We hypothesize that mitochondrial supercomplexes, controlled in part by OPA1, 
protect against heart failure by improving substrate oxidation while limiting ROS production in 
myocardial mitochondria. 
Methods and Results: To elucidate how OPA1-mediated supercomplex formation may be 
cardioprotective, we will use a mouse model exhibiting a whole-body 1.5-fold increase in OPA1 
(OPA1-OE). To induce heart failure, mice will undergo transverse aortic constriction (TAC) 
surgery, an experimental model of left ventricular hypertrophy and subsequent heart failure. 
Cardiac function pre- and post-TAC will be assessed using echocardiography. Mitochondrial 
bioenergetics and ROS dynamics will be measured in cardiac myofibers using high-resolution 
respirometry and fluorimetry. As well, mitochondrial supercomplex integrity will be examined 
using Blue Native-PAGE. Preliminary results show that OPA1 overexpression protects against 
reduced cardiac function after TAC. As well, OPA1-OE TAC mice show altered supercomplex levels 
and decreased mitochondrial content compared to OPA1-OE control mice. 
Conclusions: Overall, our preliminary data suggest that OPA1 overexpression is protective against 
TAC-induced heart failure and altered supercomplex levels may play a role in this protection. 
Ongoing work using wildtype and OPA1-OE mice aims to further understand how 
OPA1 promotes supercomplex assembly in the heart. 
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Phosphoethanolamine reverses aberrant DNA methylation in non-alcoholic steatohepatitis caused 
by Pcyt2 deficiency 

**Sophie Grapentine, Prasoon Agarwal, Marica Bakovic 
University of Guelph 
 
Background: Disruptions in phosphatidylethanolamine (PE) metabolism are linked to obesity, 
diabetes, and fatty liver diseases. Mice with a heterozygous ablation of the PE synthesizing 
enzyme Pcyt2+/- develop age dependent metabolic syndrome that is characterized by impaired 
fatty acid and glucose metabolism, hypertriglyceridemia, insulin resistance, obesity, and all 
characteristics of NASH. Aberrant DNA methylation can lead to the onset of pathological 
phenotypes and is increasingly being implicated in age-related metabolic diseases including 
NASH. Changes in PE metabolism have the potential to influence DNA methylation because PE is 
a major consumer of liver S-adenosyl methionine in the methylation of PE to phosphatidylcholine 
(PC). 
Hypothesis: We hypothesize that Pcyt2+/- liver experiences altered DNA methylation patterns 
causing the development of Pcyt2+/- NASH, and that treatment with the Pcyt2 substrate 
phosphoethanolamine (PEtn) can reverse these alterations through the stimulation PE synthesis. 
Methods and results: Pcyt2+/- mice were supplemented with PEtn for 8 weeks. Liver from 
Pcyt2+/+, Pcyt2+/- and Pcyt2+/- +PEtn underwent epigenome-wide methylation and functional 
enrichment analysis. Methylation data was integrated with microarray analysis to determine 
the effect of epigenetic regulation on gene expression. Pcyt2+/- NASH liver experiences 
significant alterations in DNA hyper- and hypomethylation relative to Pcyt2+/+, and 
supplementation with PEtn dramatically prevents and/or reverts these DNA methylation patterns 
by 96.7%. Pathway analysis aligned with the Pcyt2+/- phenotype. Enriched pathways include 
including hepatic fibrosis, PI3K-Akt signaling pathway, Foxo signaling pathway, oxidative 
phosphorylation, insulin signaling/secretion, NAFLD and type 2 diabetes mellitus, indicating that 
epigenetic regulation underlies many of our previously established pathological mechanisms. 
Conclusion: The Pcyt2+/- liver methylome and transcriptome is altered, and likely underlies much 
of the pathology in Pcyt2+/- NASH phenotype. PEtn attenuates aberrant DNA methylation in 
Pcyt2+/- liver by stimulating the CDP:Etn pathway and corrects the epigenetic regulation of genes 
involved in the pathogenesis of NASH. 
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GLP-1 attenuates intestinal fat absorption and chylomicron production via vagal afferent nerves 
originating in the portal vein 

**Simon Hoffman, Danielle Alvares, Khosrow Adeli 
University of Toronto, Dept. of Laboratory Medicine & Pathobiology; The Hospital for Sick 
Children, Research Institute, Dept. of Molecular Medicine 
 
Background: GLP-1R agonists have been shown to reduce fasting and postprandial lipoprotein 
production, both of which are independent risk factors for the development of cardiovascular 
disease. However, how endogenous GLP-1 – which is rapidly degraded – modulates intestinal 
and hepatic lipid metabolism is less clear. 
Hypothesis: Here we hypothesized that native GLP-1 exerts its effects via a vagal afferent 
signalling pathway originating in the portal vein. 
Methods: Syrian golden hamsters or C57BL/6 mice received portal vein injections of GLP-1(7-36), 
and postprandial and fasting plasma TG, TRL TG, or VLDL TG were examined. These experiments 
were repeated in capsaicin-deafferented hamsters, and in hamsters with selective 
deafferentation of GLP-1R-containing vagal neurons. In addition, hamsters received nodose 
ganglia injections of a GLP-1R agonist or antagonist to further probe the vagal pathway. 
Peripheral studies were repeated in a novel GLP-1R KO hamster model and in our diet-induced 
hamster models of insulin resistance. 
Results: GLP-1(7-36) site-specifically reduced postprandial and fasting plasma lipids in both 
hamsters and mice. These inhibitory effects of GLP-1 were investigated via pharmacological and 
surgical denervation experiments and found to be dependent on intact afferent vagal signalling 
cascades and efferent changes in sympathetic tone. Furthermore, GLP-1R agonism in the nodose 
ganglia resulted in markedly reduced postprandial plasma TG and TRL TG, and fasting VLDL TG. 
Notably, portal and nodose ganglia GLP-1 effects were lost in GLP-1R KO hamsters and following 
diet-induced insulin resistance. 
Conclusion: Our data demonstrates for the first time that portal GLP-1 modulates postprandial 
and fasting lipids via a complex vagal gut-brain-liver axis. Importantly, loss or interference with 
this signalling axis resulted in the loss of portal GLP-1s anti-lipemic effects. This supports 
emerging evidence that native GLP-1 works primarily through a vagal neuroendocrine 
mechanism. 
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A Closer Look Into LDLR/PCSK9 Degradation Pathway 

Suha Jarad (1,2), Hong-mei Gu (2,3), Ziyang Zhang (2,3), Da-wei Zhang (1,2,3) 
(1) Department of Biochemistry, (2) Department of Pediatrics, (3) Group on Molecular and Cell 
Biology of Lipids, University of Alberta 
 
Background: Elevated low-density lipoprotein (LDL) plasma levels are a major risk factor for 
cardiovascular diseases, and Low-density lipoprotein receptor (LDLR) is the main protein 
responsible for the uptake of LDL from the circulation. Proprotein convertase subtilisin/kexin 
type 9 (PCSK9) is a secreted protein that promotes the degradation of LDLR via endocytosis and 
thereby can regulate the plasma levels of LDL. Endocytosis of PCSK9/LDLR complex has been 
known to be through clathrin-coated pits. Until recently, a clathrin-independent but caveolae-
dependent endocytosis was introduced as an alternative pathway for mediating PCSK9/LDLR 
endocytosis. 
Hypothesis: We aim to investigate the role of clathrin and caveolin-1 in PCSK9/LDLR endocytosis 
in different caveolin-1 in PCSK9/LDLR endocytosis in different cell lines. 
Methods and results: Human hepatoma-derived cell lines Huh7 and HepG2 were used since they 
are commonly used to study PCSK9-promoted LDLR degradation. Knockdown of proteins involved 
in clathrin or caveolae endocytosis was done by small interfering RNA (siRNA). Recombinant 
PCSK9 or overexpression of PCSK9 was used to determine its effect on LDLR protein levels in 
cultured cells using immunoblot. In Huh7 cells, LDLR degradation occurred with 
increasing PCSK9 concentrations in caveolin-1 or clathrin heavy chain knockdown, but to a lesser 
extent than the control. PCSK9-promoted LDLR degradation was significantly disrupted in 
knockdown of both caveolin-1 and clathrin heavy chain. In HepG2 cells, however, knockdown of 
clathrin heavy chain but not caveolin-1 significantly impaired the ability of PCSK9 to stimulate 
LDLR degradation. 
Conclusion: Endocytosis of PCSK9/LDLR complex appears to be cell type dependent. Both clathrin 
and caveolae-mediated endocytosis are involved in PCSK9-promoted LDLR degradation in Huh7 
cells, whereas HepG2 cells only require clathrin mediated endocytosis for PCSK9’s action on 
LDLR. These findings indicate the complexity of mechanisms underlying PCSK9-promoted LDLR 
degradation. 
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Ketogenic Diet Intervention Improves Liver Steatosis but Does not Rescue Glucose Stimulated 
Insulin Secretion in Obese Mice 

**Cassandra a. A. Locatelli, Natasha Trzaskalski, Nadya Morrow, Erin E Muvihill 
University of Ottawa Heart Institute 
 
Background: Type 2 Diabetes (T2D) is a progressive, metabolic disease characterized impaired 
islet function and insulin sensitivity. Diet intervention, recently with the ketogenic diet (KD), 
is often recommended to manage glycemia. The KD is an extremely high fat, low carbohydrate 
diet that can induce a fasting-like state, increasing the production and utilization of ketone 
bodies. The KD has had favorable glycemic and weight management outcomes in short-term 
human studies in which compliance is maintained, but preclinical studies have not yet 
investigated the role of long-term KD on islet function. 
Hypothesis: We hypothesized that KD intervention would improve whole body glucose 
tolerance through reduced adiposity but not change islet insulin response. 
Methods and results: To induce metabolic dysfunction, we fed mice a HFD for 22 weeks or 10 
weeks followed by 12 weeks intervention of a KD or their baseline grain-based diet (GBD). KD-fed 
mice had elevated fed ketones confirming a state of nutritional ketosis. Additionally, KD-fed 
female mice had significantly lower weight over time than HFD continuers. After glucose gavage, 
plasma glucose was not different between males and area under the curve was higher in females 
on KD than GBD intervention; but active incretins were elevated in KD mice. This did not result in 
increased glucose-stimulated insulin secretion in response. At sacrifice, weight, liver lipids, and 
circulating lipid profile were improved with KD intervention; however, glucose stimulated insulin 
secretion (GSIS) in isolated islets was not rescued. 
Conclusions: Together, KD intervention may have modest weight benefit and increase incretin 
response but does not improve GSIS in obese male or female mice. 
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CTP:phosphocholine cytidylyltransferase alpha regulates nLD biogenesis in Caco2 cells 

**Michael McPhee, Jonghwa Lee, Steven Pelech, Graham Dellaire, and Neale D. Ridgway 
Department of Biochemistry & Molecular Biology/Pediatrics, Dalhousie University 
 
Background: Excess fatty acids are stored in specialized organelles called lipid droplets. While 
typically cytoplasmic, a small pool of nuclear lipid droplets (nLD) form in various cell types. 
Oleate-treated hepatocytes form lipoprotein precursors that migrate from the endoplasmic 
reticulum lumen into the nucleoplasm in a PML II- and MTP-dependent manner. CCTalpha 
translocates to the surface of nLDs and is dephosphorylated at S315/S319, thus stimulating 
phosphatidylcholine (PC) synthesis that may resolve ER stress in lipid-loaded cells. We 
report that oleate-treated Caco2 cells form nLDs and provide a useful model for investigating nLD 
formation and CCTalpha regulation in enterocyte-like cells. 
Hypotheses: 1. CCTalpha pS315/pS319 regulates enzyme association with nLDs. 2. nLD formation 
in Caco2 cells arises from lipoprotein precursors. 
Methods: Caco2 wild-type and CCTalphaKO cells were cultured in monolayer or differentiated in 
transwell dishes over a 21-day period prior to oleate treatment for 24 h. LDs were quantified 
using confocal immunofluorescence microscopy and ImageJ software. Lentiviral transduction of 
CCTalphaKO cells was used to express and measure the impact of phospho-null and phospho-
mimetic mutations of S315, S319, Y359, and S362 on nLD proliferation and association of 
CCTalpha. Expression of MTP was determined by immunoblotting of CaCo2 and other intestinal 
cell lines. 
Results: Caco2 cells form nLDs that recruit PML and CCTalpha to their surface. nLD formation was 
reduced in CCTalphaKO cell and pS315/pS319 was found to affect enzyme association with nLDs 
as well as nLD biogenesis. A screen of multiple colorectal cancer and intestinal epithelial cell lines 
revealed Caco2 cells to have an unusually high propensity for nLD formation (5-10 nLD/cell), 
which was independent of MTP expression. Finally, differentiated CCTalphaKO cells had reduced 
MTP expression compared to wild-type. 
Conclusions: CCTalpha activity and phosphorylation at pS315/pS319 regulate nLD formation and 
enzyme association in Caco2 cells. MTP is not necessary for nLD formation but may regulate nLD 
proliferation in nLD formation but may regulate nLD proliferation in 
differentiated cells. 
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Characterizing gut metabolic pathways and GLP-1 action during fasting and refeeding in healthy 
and diet-induced obese female mice 

**Nadya M. Morrow (1,2), Chelsea T. Klein (1,3), Natasha A. Trzaskalski (1,2), Cassandra A. A. 
Locatelli (1,2), Antonio A. Hanson (1,2), Serena M. Pulente (1,2), Erin E. Mulvihill (1,2,4,5) 
(1) University of Ottawa Heart Institute; (2) Department of Biochemistry, Microbiology and 
Immunology and (3) Translational and Molecular Medicine, University of Ottawa; (4) Montréal 
Diabetes Research Centre, CRCHUM Pavillion R; (5) Centre for Infection, Immunity and 
Inflammation, University of Ottawa. 
 
Background: The constant, high-energy demand of the heart and its vulnerability to intraluminal 
plaque formation requires a controlled triglyceride (TG) supply from the gut; this control is lost 
during metabolic disease. Glucagon-like peptide 1 (GLP-1) is a gut-derived hormone that 
potentiates nutrient-stimulated insulin secretion by activating its G-protein coupled receptor 
(GLP-1R) in the pancreatic β-cell. Portal GLP-1R activation significantly lowers post-meal TG levels 
in healthy but not dyslipidemic animal models; responsivity of the gut metabolic milieu to 
incoming nutrients and local GLP-1R signalling during metabolic disease remains elusive. 
Hypothesis: GLP-1R integrates the gut postprandial response and high-fat diet (HFD) feeding 
significantly changes metabolic pathways engaged during the fasting-refeeding interface 
compared to chow due to a loss of GLP-1R signalling. 
Methods and results: Female mice were fasted for 24 hours and tissue was collected in the 
fasted state or after 4 hours of refeeding. Nanostring jejunal mRNA analyses revealed that, 
unlike chow-fed mice, HFD-refeeding failed to downregulate AMPK, mTOR, PI3K, fatty acid 
synthesis, lysosomal degradation, mitochondrial respiration, antigen presentation, cytokine and 
chemokine signalling, TLR signalling, and arginine metabolism pathways from fasting levels. 
Analyses in chow-fed mice revealed that refeeding significantly downregulated mitochondrial 
respiration, IDH12 activity, endocytosis, and mTOR signalling pathways in Glp1r-/-Glp2r-/- 
(GLPDRKO) mice compared to wild-type mice; the responsivity of these pathways to refeeding 
was lost in HFD-fed GLPDRKO mice. Additionally, acute dietary fat challenges revealed 
significantly worsened lipid tolerance in female GLPDRKO mice compared to wild-type mice. 
Conclusions: Nutrient availability induces dynamic changes in jejunal gene expression that are 
lost in female mice during obesity. GLP-1R and are lost in female mice during obesity. GLP-1R and 
GLP-2R appear to regulate IDH12 activity, endocytosis, and mTOR signalling pathways with 
impacts on post-prandial lipemia. Identifying the local signalling circuits engaged during this 
metabolic switch will help elucidate mechanisms underlying the overproduction of pro 
atherogenic intestinal lipoproteins. 
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Proposed Study: Understanding how reconstitution of cholesterol ester transfer protein (CETP) 
expression affects amyloid and cerebrovascular pathologies in mouse models of Alzheimer’s 
Disease 

**Tetiana Poliakova, Honor Cheung, Carlos Barron, Jianjia Fan, Andrew Yung, Cheryl Wellington 
University of British Columbia, Vancouver, BC 
 
Background: Loss of function cholesterol ester transfer protein (CETP) polymorphisms are 
associated with reduced dementia risk in humans. However, understanding how CETP activity 
affects the pathogenesis of Alzheimer’s Disease (AD) is challenging. Mice are naturally deficient in 
CETP, and, unlike humans, have ~80% of their circulating cholesterol in high-density rather than 
low-density lipoproteins (LDL). This project aims to increase the translational value of AD mouse 
models by reconstituting CETP activity in commonly used AD models, specifically amyloid and 
humanized APOE models. 
Hypothesis: We hypothesize that reconstituting CETP expression in mice will exacerbate amyloid 
pathology in the 5xFAD model and exacerbate APOE4-mediated vascular pathologies in 
humanized (h) APOE3 and APOE4 targeted replacement mice. 
Methods: We will cross CETP transgenic and 5xFAD mice to assess lipid and amyloid outcomes 
with and without CETP expression on both standard and high-fat high-cholesterol (HFHC) diets. 
To determine the effect of CETP activity on APOE-mediated vascular pathology, we will cross 
CETP transgenic and hAPOE3 and hAPOE4 mice to yield cohorts with and without CETP on 
standard and HFHC diets. Plasma will be analyzed for AD-relevant blood biomarkers, CETP 
activity, and lipids. Amyloid pathology and vascular changes will be assessed using biochemistry 
techniques, standard histology, 3D light-sheet microscopy, and magnetic resonance imaging on 
perfused brains.   
Expected outcomes: We expect CETP activity to exacerbate amyloid burden in 5xFAD mice, and 
exacerbate vascular pathology in APOE4 mice compared to APOE3 mice. We expect at least an 
additive and potentially synergistic effect with HFHC diet.  
Significance: By reconstituting CETP expression in mice to “humanize” their peripheral 
lipoprotein profile, this project will improve relevance of studies investigating vascular 
contributions to dementia in mice, and enable mechanisms by which CETP affects AD to be 
identified. 
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Serotonin regulates postprandial fat absorption and chylomicron secretion. 

**Fitore Raka, Simon Hoffman, Melody Nady, Huaqing Wang, Waliul Khan, Khosrow Adeli 
The Hospital for Sick Children 
 
Postprandial dyslipidemia is characterized by overproduction of chylomicron particles by the 
intestine leading to the formation of atherogenic remnant lipoproteins which contribute to 
heightened risk of cardiovascular disease. It is therefore critical to understand how intestinal 
chylomicron production is regulated. Here, we investigate the role of serotonin in regulating 
postprandial fat absorption and chylomicron secretion. Serotonin is derived from tryptophan by 
tryptophan hydroxylase 1/2 (TPH1/2) in enterochromaffin cells of the intestine and other 
cell types including neurons. Studies on postprandial lipemia were performed in hamsters 
and mice using a modified oral fat tolerance test consisting of 200 ul olive oil gavage with I.P 
Pluronic F-127 treatment to prevent lipoprotein clearance. Inhibiting global serotonin production 
in hamsters through pharmacological inhibition of TPH1/2 by through pharmacological inhibition 
of TPH1/2 by pchlorophenylalanine (PCPA) significantly reduced 
postprandial plasma triglyceride (TG) and TG-rich lipoproteins (TRL) accumulation as well as 
ApoB48 levels. This effect was independent of gastric emptying as PCPA also reduced 
postprandial lipemia when olive oil was administered directly into the duodenum. Hamsters 
treated with PCPA display reduced jejunum oil red O staining and increased TG in intestine lumen 
6 hours after olive oil gavage indicating impaired absorption. PCPA treatment resulted in lower 
serum bile acids along with lower liver CYP7A1 mRNA levels, however, supplementation of diet 
with 0.5% cholic acid did not alleviate PCPA-mediated reductions in postprandial lipemia. 
Inhibiting peripheral serotonin production in hamsters by LP-533401 also significantly reduced 
postprandial plasma TG, TRL and ApoB48 levels, however, TPH1 knockout mice, which cannot 
synthesize serotonin in nonneuronal peripheral tissues, did not display differences in 
postprandial lipemia compared to wild-type mice. In conclusion, there is strong evidence to 
support a role for serotonin in regulating postprandial fat absorption and chylomicron 
production. Future directions are aimed at identifying the source of serotonin responsible for 
regulating postprandial lipemia and the specific receptors involved. 
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Lipid metabolism in hepatic stellate cell induced liver fibrosis 

Maximilian Schinagl (1,2) , Tamara Tomin (1), Juergen Gindlhuber (2), Sophie Honeder (2), 
Raphael Pfleger (1), Matthias Schittmayer (1), Michael Trauner (3), Ruth Birner-Gruenberger (1,2) 
(1) Institute of Chemical Technologies and Analytics, Technische Universität Wien, 1060 Vienna, 
Austria; (2) Department of Pathology, Medical University of Graz, Austria; (3) Hans Popper 
Laboratory of Molecular Hepatology, Division of Gastroenterology and Hepatology, Department 
of Internal Medicine III, Medical University of Vienna. 
 
Background: Human liver regeneration, but also liver fibrosis is heavily influenced by hepatic 
stellate cells (HSC). Perpetually activated (fibrotic) HSC, due to long lasting inflammation, can 
lead to scarification (fibrosis) of the liver. Advanced fibrosis can only be resolved via liver 
transplant. This stage is termed liver cirrhosis and strongly connected to liver cancer, as ~80 % of 
all liver cancer cases also feature cirrhosis. 
Hypothesis: HSC lose most of their intracellular lipid droplets HSC lose most of their intracellular 
lipid droplets (LD) during activation, where triglycerides (TG) provide energy for their 
transformation into fibrotic cells. Blocking lipophagy or lipolysis impedes HSC activation to some 
extent. We hypothesize both lipophagy and lipolysis are needed for complete HSC activation. 
Furthermore, HSC can revert from an activated into a quiescent state without undergoing 
apoptosis, therefore reducing fibrosis. Reversion seems to be reliant on neo-LD formation. We 
therefore hypothesize that TG synthesis is necessary for HSC reversion. 
Methods: We investigated HSC activation in a human liver HSC model (LX-2) where we compared 
resting and activated HSC using in depth mass spectrometry based proteomic analysis. 
Furthermore, we performed extensive protein network analysis, as well as phenotyping 
experiments and employed activity based proteomic profiling (ABPP) on serine hydrolases 
(lipases). Lipolysis activity during activation will be tested with the new human ATGL inhibitor 
NG-497. Furthermore, we perform diglyceride acyltransferase (DGAT) 1 & 2 inhibition in order to 
block TG synthesis and subsequent LD formation. 
Results: We identified a decrease in lipid biosynthetic proteins expression, as well as reduced LD 
volume in activated HSC. Additionally, several phenotypical changes and protein expression 
patterns were discovered in activated HSC. Furthermore, we identified a downregulation of 
lipolysis activity after HSC activation using ABPP. 
Conclusions: In summary, we provide an in-depth analysis of HSC activation characteristics using 
contemporary proteomic and bioinformatic analyses with a focus on the role of lipid metabolism 
during HSC activation and reversion. 
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Autophagy Activation Promotes Atherosclerosis Regression 

**Sabrina Robichaud, Valérie Rochon, Adil Rasheed, Christina Emerton, Mireille Ouimet 
University of Ottawa Heart Institute 
 
Background: Atherosclerosis is characterized by the deposition of cholesterol-rich plaques within 
the artery wall that are primarily comprised of macrophage and vascular smooth muscle cell 
(VSMC) foam cells. Atherogenesis is associated with a progressive defect in autophagy, a cell 
process that promotes cellular homeostasis by degrading excess lipids and promoting cholesterol 
efflux. We recently showed that during atherosclerosis progression, autophagy and cholesterol 
efflux to HDL was particularly defective in VSMC foam cells as compared to macrophage foam 
cells. While previous studies have shown that autophagy activation of transcription factor EB by 
trehalose protects against atherosclerosis, the ability of this therapeutic compound to shrink pre-
existing atherosclerotic plaque (atherosclerosis regression) is unknown. 
Hypothesis: We hypothesized that enhancing autophagy with trehalose would promote 
atherosclerosis regression in mice by enhancing macrophage and VSMC reverse cholesterol 
transport. 
Methods and Results: Mice were injected with a gain of function PCSK9 adeno-associated virus 
and fed a Western Diet for 16 weeks to promote plaque progression followed by a switch to 
chow diet for 6 weeks to induce plaque regression. During the regression phase, mice were 
injected with saline or trehalose. Circulating immune cells were quantified by flow cytometry. 
Aortic sinuses were evaluated for changes in plaque size and lipid content. A switch to chow diet 
decreased circulating inflammatory and patrolling monocytes as compared to baseline, although 
no changes between the trehalose and saline treatment groups was observed. Oil Red O staining 
revealed a decrease in plaque lipid content in trehalose treated mice as compared to the saline 
group, suggesting that autophagy activation in mice during atherosclerosis regression promotes 
favorable plaque remodeling. 
Conclusions: Our data demonstrates the therapeutic potential of autophagy activation in 
reducing atherosclerotic plaque burden. Further analysis of autophagy and inflammatory markers 
to characterize the mechanisms by which trehalose improves atherosclerosis regression is 
ongoing. 
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Screening proteins secreted by endothelial progenitor cells as mediators of liver X receptor 
dependent anti-atherosclerotic activity 

**Sarah A. Shawky, Adil Rasheed, Michael F. Saikali, Yangyushuang Xu, Ricky Tsai and Carolyn L. 
Cummins 
University of Toronto 
 
Background: Early atherosclerosis is characterized by endothelial dysfunction, monocyte-
endothelial cell adhesion (MEA) and infiltration of monocytes into the arterial intima. Previous 
studies have shown the anti-atherogenic role for liver X receptors (LXRs) implicates increased 
reverse cholesterol transport from macrophages in addition to the involvement of an alternative 
hematopoietic cell type. We recently found that LXR activation by the synthetic ligand GW3965 
(GW) in bone marrow-derived EPCs generates a differential secretome that decreases both MEA 
in vitro and aortic sinus lesion area in vivo when administered to Ldlr-/- mice. 
Hypothesis: Analysis of the LXR-activated EPC conditioned media (CM) by LC-MS/MS revealed a 
highly altered secretome relative to that of vehicle treated or LXR-/-. Screening CM components 
for anti-atherosclerotic activity revealed a subset of candidate proteins that decrease MEA 
independently of the whole secretome. We hypothesize that one or more of these protein 
factors can prevent the progression of early atherosclerosis. 
Methods & Results: CM was generated from C57BL/6 mouse bone marrow-differentiated EPCs 
� GW. Human aortic endothelial cells (HAECs) were treated with EPC CM � GW, or one of 10 
candidate recombinant proteins (at concentrations estimated from the CM) before TNFα co-
treatment. HAECs were cocultured with labeled THP-1 cells to assess MEA or the expression of 
inflammatory (IL1B, IL6), cholesterol efflux (ABCA1, ABCG1) and cell adhesion (ICAM1, VCAM1) 
genes. Four proteins (IL18-BP, CD5L, PPT1 and TREM2) decreased MEA with comparable efficacy 
to the GW-treated EPC secretome alone. Soluble TREM2 decreased MEA dose-dependently while 
driving an anti-atherogenic transcription profile in activated HAECs. 
Conclusions: LXR-agonist treatment generates a highly altered EPC secretome that elicits early 
antiatherogenic effects in vitro and in vivo. Thus far, soluble TREM2 demonstrates the most 
promising anti-atherogenic potential. Next, we will assess its atheroprotective effects in an 
atherosclerotic mouse model and investigate its underlying mechanism of action. 
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Immune-dependent AMPK signaling to HMG-CoA reductase protects against atherosclerosis 

**Tyler K.T. Smith, Peyman Ghorbani, Nicholas D. LeBlond, Bruce E. Kemp, Morgan D. Fullerton 
University of Ottawa, University of Melbourne 
 
Background: Atherosclerosis is a key risk factor for cardiovascular diseases that is driven by 
hypercholesterolemia and is linked to cholesterol metabolism and immune cell-derived 
inflammation. The AMP-activated protein kinase (AMPK) is a metabolic kinase that responds to 
changes in nutrient levels to balance cellular energy expenditure. AMPK regulates cholesterol 
metabolism by inhibiting HMG-CoA reductase (HMGCR) activity, thereby suppressing the 
production of energetically costly sterol and isoprenoid species. While this signaling axis has 
long been recognized as an essential regulatory node for cellular cholesterol metabolism, its 
relevance in vivo remains less clear. 
Hypothesis: We hypothesized that the regulation of cholesterol metabolism by AMPK would be 
protective against atherosclerosis given the link between plaque progression and 
hypercholesterolemia. 
Methods and results: To selectively interrogate how regulation of cholesterol metabolism by 
AMPK affects atherosclerosis progression, we used HMGCR S871A knock-in (KI) mice that lack the 
AMPK phosphorylation site on HMGCR. Atherosclerosis was induced in male and female wild-
type (WT) and KI C57BL/6J mice by injecting a gain-of function PCSK9 adeno-associated virus, 
followed by 16 weeks of high-fat, high-cholesterol diet feeding. Strikingly, female KI mice 
accumulated significantly more atherosclerotic plaque in the aortic root than their WT 
counterparts. To our surprise, this occurred independently of circulating and hepatic cholesterol 
levels. To test whether the increase in plaque was immune-dependent, we transplanted WT and 
KI bone marrow into lethally irradiated male and female WT mice. Again, female KI bone 
marrow-transplanted mice had elevated atherosclerotic plaque. Despite this immune 
contribution, we observed no genotype changes in any relevant hematopoietic populations in 
blood, spleen, or bone marrow. However, in cultured macrophages, we detected increased 
mTORC1 activity in KI cells, suggesting that increased HMGCR activity may promote mTORC1 
 activation. 
Conclusion: In summary, AMPK signaling to HMGCR protects against atherosclerosis, hinting at 
the importance of this single phosphorylation event in vivo. 
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The Development of New Therapies Targeting Pneumonia-Accelerated Atherosclerosis 

**Cameron Stotts, Tala Salaheddin, Erica de Jong, Michele Geoffrion, Adil Rasheed, Suresh 
Gadde,, Katey Rayner 
University of Ottawa Heart Institute 
 
Introduction – Atherosclerosis is a cardiovascular disease caused by the build-up of fats, 
cholesterol, and immune cells in the arteries. Importantly, inflammation is recognized as a 
contributory factor in the progression of atherosclerosis. As such, patients with inflammatory 
diseases such as pneumonia (an infection in the lungs) are at a higher risk for cardiac events. 
Even after clearance of the initial infection, patients with pneumonia present with persistent lung 
and vascular inflammation. Therefore, addressing the inflammatory burden following pneumonia 
may be effective at reducing the risk of atherosclerosis progression. During pneumonia, a normal 
course of inflammation begins with the initial proinflammatory phase and ends with the 
resolution phase, which promotes the return tissue to homeostasis. The resolution phase is 
largely mediated by the metabolites of fatty acids including eicosapentaenoic acid (EPA). Notably, 
administration of EPA promotes the activation of resolution pathways. Widespread use of EPA to 
address inflammation is hindered by the low bioavailability. Encapsulation of EPA in nanoparticle 
carriers may prove to be an effective strategy to improve bioavailability and uptake into cells. 
Hypothesis – We hypothesize that intranasal delivery of EPA in nanoparticle carriers will promote 
resolution pathways in the lungs, therefore addressing the persistent inflammatory response and 
subsequent atherosclerosis progression during pneumonia. 
Methods and Results - In vitro in mouse bone marrow derived macrophages stimulated with 
either gram-negative or gram-positive toxins, EPA nanoparticles reduced the production of IL-6 
and TNFa measured using ELISA. Preliminary results testing the efficacy of EPA nanoparticle 
treatment on inflammatory activation in the lungs in vivo is currently being evaluated. 
Additionally, we have developed a mouse model of atherosclerosis combined with S. 
pneumoniae lung infection, which is currently being evaluated. 
Conclusion – This project seeks to elucidate the mechanisms involved in pneumonia-accelerated 
atherosclerosis progression and explore novel therapeutic options to target persistent lung 
inflammation. 
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Polo-like Kinase 4 Inhibitor CFI-400945 Inhibits Carotid Arterial Neointima Formation but 
Increases Atherosclerosis 

**Jiaxing Sun, Darrell Belke, Yu Gui, Yong-Xiang Chen, Shenghua Zhou, Xi-Long Zheng 
University of Calgary 
 
Background: Neointima lesion and atherosclerosis are proliferative vascular diseases associated 
with deregulated proliferation of vascular smooth muscle cells (SMCs). CFI-400945 is a novel, 
highly effective anti-cancer drug that inhibits polo-like kinase 4 (PLK4) and targets mitosis. 
Hypothesis: CFI-400945 may affect the development of proliferative vascular diseases. 
Methods and Results: In C57BL/6 mice, neointima formation was generated by complete carotid 
ligation. In apolipoprotein E knockout (ApoE-/-) mice fed a high-fat diet, atherosclerosis was 
induced by partial carotid ligation. CFI-400945 was directly applied to carotid arteries via a 
perivascular collar. Our results showed that CFI-400945 drastically inhibited neointima formation 
but significantly accelerated atherosclerosis. In vitro studies showed that treatment with CFI- 
400945 induced SMC polyploidization and arrested cells in the G2/M phase. CFI-400945 
treatment upregulated p53 and p27 but decreased p21 and cyclin B1 expression. CFI-400945 also 
induced SMC apoptosis, which was inhibited by hydroxyurea, a DNA synthesis inhibitor that 
inhibits polyploidization. Furthermore, CFI-400945 caused supernumerary centrosomes, leading 
to mitotic failure, which caused polyploidization. 
Conclusions: CFI-400945 prevents carotid arterial neointima formation in C57BL/6 mice but 
accelerates atherosclerosis in ApoE-/- mice, likely through mitotic arrest and subsequent 
induction of polyploidization and apoptosis. 
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Genetic PCSK9 inactivation protects against coronary artery disease in SR-B1/ApoE dKO mice 
in a cholesterol independent manner. 

**Ting Xiong, Lauren Wong, George Kluck, Linda Ros-Choi, Bernardo Trigatti 
McMaster University 
 
Background: SR-B1/ApoE dKO mice develop substantial occlusive coronary artery atherosclerosis 
and myocardial infarction (MI). They also exhibit myocardial hypertrophy, cardiac dysfunction, 
and premature death. Together, these are characteristics of human coronary artery disease 
(CAD). PCSK9 has been widely investigated for its role in antagonizing LDLR mediated cholesterol-
lowering. However, the effects of inhibiting PCSK9 on CAD and MI that are independent of 
cholesterol-lowering, remain unknown. 
Hypothesis: Inactivating PCSK9 by whole-body genetic deletion will protect against CAD and MI 
in SR-B1/ApoE dKO mice independently of cholesterol-lowering. 
Methods and results: All mice were compared at 6.5 weeks of age. Whole-body genetic 
deficiency of PCSK9 in SR-B1/ApoE dKO mice did not affect plasma cholesterol levels, although 
hepatic LDLR protein levels were increased. However, PCSK9 deficiency attenuated 
atherosclerosis in the aortic sinus and coronary arteries. Furthermore, it reduced myocardial 
hypertrophy and cardiac fibrosis, decreased lipid and macrophage accumulation in the heart, and 
ameliorated cardiac dysfunction. Screening 31 cytokines and chemokines suggested systemic 
inflammation is unlikely the mechanism of PCSK9 deficiency mediated protection against CAD. 
However, inactivating PCSK9 reduced VCAM-1 levels in non-atherosclerotic aortic sinus and 
coronary arteries. To investigate the effects of hepatic expression of PCSK9 on CAD, 
PCSK9/SRB1/ApoE tKO mice received 4x10^10 GC of recombinant AAV8 harboring PCSK9 driven 
by a liver-specific promoter intravenously at 3 weeks of age. Control PCSK9/SR-B1/ApoE tKO mice 
received 4x10^10 GC of AAV8-eGFP (driven by the same hepatocyte-specific promoter). AAV8-
PCSK9 treatment restored circulating PCSK9 in PCSK9/SR-B1/ApoE tKO mice and reversed the 
protective effects of PCSK9 genetic deficiency against aortic sinus and coronary artery 
atherosclerosis, myocardial fibrosis, and lipid accumulation in the heart. It also elevated VCAM-1 
levels in non-atherosclerotic aortic sinus. 
Conclusions: PCSK9 inactivation exhibited protective effects against CAD in SR-B1/ApoE dKO mice 
independently of cholesterol-lowering. These cholesterol-independent protective effects were 
mainly driven by the absence of liver-derived, circulating PCSK9. 
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Investigating the molecular mechanisms underlying high-density lipoprotein-mediated 
protection against chemotherapy-induced heart disease and cancer. 

**Jeong-Ah Yoo, George Kluck, Bernardo Trigatti 
Department of Biochemistry and Biomedical Sciences, McMaster University; Thrombosis and 
Atherosclerosis Research Institute 
 
Background: High-Density Lipoprotein (HDL) levels are inversely correlated with heart disease 
risk. Apolipoprotein A-1 (ApoA-1) is the major protein component of high-density lipoprotein 
(HDL). HDL removes cholesterol from organs and returns it to the liver through the scavenger 
receptor, class B, type I (SR-B1). Doxorubicin (DOX) is one of the most effective anti-cancer drugs 
and is commonly used to treat both adult and childhood cancers. However, Doxorubicin causes 
irreversible heart damage and pathological reductions in heart function. This can lead to the 
long-term development of heart failure over a period of months or even years after the 
treatment has been completed. 
Hypothesis: We hypothesize that ApoA1/HDL can protect against DOX-induced heart damage 
while preserving or even enhancing the tumor-killing ability of DOX. 
Methods and Results: To test if HDL can protect against DOX-induced heart damage, mice (5 
weeks of age) were injected with DOX (5mg/kg/week) or Saline with either ApoA1 
(14mg/kg/week) or Saline for 5 weeks. We found that injection of ApoA1 protein can protect 
mice against DOX-induced cardiomyocyte apoptosis and atrophy. However, this protection was 
lost when mice lacked expression of SR-B1. These results have established a clear link 
between HDL, SR-B1 and cardiomyocytes protection. However, it is not meaningful if ApoA1 
is equally protective in cardiomyocytes and tumor cell. Therefore, whether ApoA1 can protect 
cardiomyocytes and enhance tumor cells apoptosis in the same pre-clinical model remains 
to be investigated. My data shows that, unlike in cardiomyocytes, HDL enhances DOX-induced 
apoptosis of breast cancer cells. 
Conclusions: The research has great potential for translation into treatment options for patients 
undergoing chemotherapy and has important implications for cardio-protection from other 
insults as well. 
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Poster #24 
 
Docetaxel reduces atherosclerosis 

Hong Y. Choi, Shiwon Choi, Isabelle Ruel, Senna Choi and Jacques Genest 
The Research Institute of the McGill University Health Centre 
 
Background. Desmocollin (DSC1) is a negative regulator of high-density lipoprotein (HDL) 
biogenesis. To promote HDL biogenesis by targeting DSC1, we have identified that the 
chemotherapy drug docetaxel (DTX) is a potent inhibitor of DSC1. 
Hypothesis. DTX promotes HDL biogenesis and reduces atherosclerosis. 
Methods & Results. ApoE-/- mice were fed a high-fat diet and were divided into three groups 
after two weeks on a high-fat diet: baseline, DTX-treated and vehicle-treated. The baseline group 
consisted of mice sacrificed after two weeks on a high-fat diet. The other two groups received a 
subcutaneous implantation of an osmotic pump that was loaded with either 1 ug/ul of DTX or 
vehicle, and both groups were fed with a high-fat diet for an additional six weeks. At the end of a 
total of eight weeks, the mice of the DTX- and vehicle-treated groups were sacrificed to analyze 
the effect of DTX in lipid metabolism and atherosclerosis. The DTX treatment reduced triglyceride 
levels, normalized nonreduced triglyceride levels, normalized nonesterified fatty acid levels that 
were elevated in the vehicle-treated group, decreased glucose levels that were elevated by the 
high-fat diet, and reduced total, LDL- and HDL-cholesterol in the blood. DTX decreased all 
lipoprotein cholesterol but increased the HDL-/total cholesterol ratio, which is consistent 
with DTX promoting HDL biogenesis. In support of the circulating lipid levels, DTX decreased 
hepatic accumulation of neutral lipids. These improvements in lipid metabolism resulted in 
athero-protection: atherosclerotic lesions developed in the vehicle group were significantly 
reduced in the DTX group. 
Conclusions. The results show that DTX decreases atherogenic lipids (triglycerides, LDL- and total 
cholesterol) while increasing the HDL-/total cholesterol ratio in the blood. This athero-protective 
lipid profile was also reflected by reduced lipid levels in the liver and the aorta. We suggest that 
DTX, a DSC1 inhibitor, may be used to treat atherogenic dyslipidemia and atherosclerosis. 
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Differential contributions of choline/ethanolamine phosphotransferase 1 (CEPT1) and choline 
phosphotransferase 1 (CHPT1) to phosphatidylcholine homeostasis 

Gabriel Dorighello, Michael McPhee, Katie Halliday, Kyle Lee, Graham Dellaire, Neale D. Ridgway 
Dalhousie University 
 
Background: The CDP-choline (Kennedy) pathway culminates with the synthesis of 
phosphatidylcholine (PC) and phosphatidylethanolamine (PE) by choline/ethanolamine 
phosphotransferase 1 (CEPT1) in the endoplasmic reticulum (ER), and PC synthesis by choline 
phosphotransferase 1 (CHPT1) in the Golgi apparatus. The relative contributions of these two 
enzymes to de novo PC synthesis, lipid droplet biogenesis and feed-back regulation of rate 
limiting and regulated step catalyzed by CTP:phosphocholine cytidylyltransferase (CCT) are not 
known. 
Hypothesis: PC synthesized by CEPT1 and CHPT1 has different regulatory and functional roles in 
cultured cells. 
Methods: CEPT1 and CHPT1 CRISPR knockout U2OS cells were generated to investigate the 
contribution of these enzymes to feed-back regulation of PC synthesis and lipid droplet (LD) 
biogenesis. 
Results: Metabolic labeling revealed that PC and PE synthesis in CEPT1-KO cells was reduced by 
50% and 80%, respectively. PC synthesis in CHPT1-KO cells was also reduced by 50%. PC and PE 
mass and molecular species were unaffected in CEPT1-KO cells and CHPT1-KO cells. The ablation 
of CEPT1, but not CHPT1, resulted in the posttranscriptional induction of CTP:phosphocholine 
cytidylyltransferase (CCT)� protein expression, which was dephosphorylation and constitutively 
localized on the inner nuclear membrane and nucleoplasmic reticulum. Addition of PC liposomes 
to CEPT1-KO cells reversed this activated CCT� phenotype, indicating that PC produced by CEPT1 
is a feedback inhibitor of nuclear CCT�. Confocal microscopy revealed that CEPT1 was distributed 
throughout the ER and in close proximity to cytoplasmic LDs. Both CEPT1- and CHPT-KO cells 
treated with oleate had defective formation of small cytoplasmic LDs, as well as increased 
nuclear LDs that were deficient in promyelocytic leukemia (PML) protein but enriched in CCT�. 
Conclusions: In U2OS cells, CEPT1 and CHPT1 contribute equally to de novo PC synthesis and 
provide PC for LD biogenesis. However, PC synthesized by CEPT1 is specifically involved in 
negative feed-back regulation of CCT�. 
 
Session #1 



 

Poster #26 
 
A unified LC-MS/MS approach to second-tier newborn screening for several treatable metabolic 
and endocrine disorders. 

Joshua A. Dubland (1,2,3), Bojana Rakić (1,2,3), Hilary Vallance (1,2,3), Graham Sinclair (1,2,3) 
(1) BC Children's Hospital, (2) BC Children's Hospital Research Institute, (3) University of British 
Columbia 
 
Background: Newborn screening (NBS) is a blood test for early detection of certain rare treatable 
disorders to improve health outcomes. Shortly after birth, a few drops of blood are collected via 
heel prick and dried on a filter paper card. In British Columbia and the Yukon dried blood (DBS) 
spot cards are sent to the NBS laboratory at BC Children’s Hospital for analysis, where each year 
45,000 newborns are screened. Mass spectrometry (MS) has played an important role in the 
expansion of NBS globally as many metabolic disorders can be rapidly screened simultaneously. 
For several of the disorders, abnormal first-tier results are typically analyzed on a second-tier 
assay using the same DBS sample to reduce false positive rates while maintaining test sensitivity. 
Approaches to secondtier testing in our laboratory currently involve several different 
instrumental arrangements. 
Goal: This initiative aims to unify second-tier screening into one simplified instrumental 
workflow. 
Methods: DBS cards with first-tier results above analyte cut off values are analyzed using second-
tier liquid chromatography tandem MS (LC-MS/MS) assays. Currently, second-tier assays are 
organized into three unique LC-MS/MS instrumental panels: (Panel 1) Methylmalonic acid, 
methylcitrate and homocysteine for propionate, cobalamin (vitamin B12), and methionine 
metabolism disorders; (Panel 2) 17-hydroxyprogesterone, 21-deoxycortisol, 11-deoxycortisol and 
cortisol for congenital adrenal hyperplasia; (Panel 3) branch chain amino acids for maple syrup 
urine disease and guanidinoacetate for guanidinoacetate methyltransferase deficiency. 
Results: A modified LC-MS/MS approach has been established. NBS second-tier panel 1 has been 
shortened from an analysis time of 15.4 to 5 minutes, and panel 2 is being validated on the same 
LC column. NBS panel 3 will utilize a different LC column but the same instrumental 
configuration. 
Conclusion: Rethinking current approaches to tiered NBS will simply testing workflows and 
provide capacity to screen for additional disorders in future. 
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Applying different technologies to understand cardiovascular disease: a 10-year research 
summary from the Bruce McManus Cardiovascular Biobank 

Coco Ng, Tiffany Chang, Boaz R. Li, Gurpreet K. Singhera, Ying Wang 
UBC-Centre for Heart Lung Innovation 
 
Background: The Bruce McManus Cardiovascular Biobank (BMCB), a tissue repository at the 
Centre for Heart Lung Innovation, stores more than 100,000 de-identified human cardiovascular 
specimens that enable comprehensive research in cardiovascular pathology. These include 496 
explanted hearts from transplants and other surgically removed tissues such as blood vessels, 
heart valves, and myocardium. They are archived in four formats: flash-frozen, FFPE, OCT- 
compound-embedded, and RNALater. Donors are categorized based on clinical disease codes: 
ischemic cardiomyopathy, dilated cardiomyopathy, viral myocarditis, and so on. Despite the 
challenges that the BMCB’s sample size is limited to support larger-scale population studies, 
researchers have applied different technologies to use these tissue samples and answer clinically 
relevant questions. 
Hypothesis: It is feasible to apply various technologies on BMCB samples to advance our 
understanding of cardiovascular disease. 
Results: From applying histology and medical imaging to conducting ‘Omics’ analysis in situ and 
at the single nucleus levels, researchers have applied a wide range of technologies to utilize 
BMCB samples and have advanced our understanding of various cardiovascular diseases. 
Histopathological assessments of lipid-fixed coronary arteries uncovered the significant 
contribution of vascular smooth muscle cells to cholesterol accumulation during atherogenesis. 
The histopathological feature of transcatheter aortic valves were evaluated by 
immunohistochemical and microscopy approaches to reveal the biological processes causing 
leaflet thickening and structural valve degeneration. During the COVID-19 pandemic, one study 
combined tissue microarray and in situ staining to identify inflammatory pathways involved in 
infection associated heart injury. Recently, researchers developed a protocol tailored for single-
nucleus RNA-sequencing on flash-frozen human myocardium to understand signaling networks 
associated with heart diseases. 
Conclusion: A single explanted heart holds the potential to complement a myriad of research 
projects. The BMCB provides resources that enable translational research to elucidate 
mechanisms and discover novel biomarkers of cardiovascular disease.  
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Regulation of micronutrient homeostasis and oxidative stress in acute kidney injury 

Charith U. B. Wijerathne, Kathy K. W. Au-Yeung, Yaw L. Siow, Karmin O 
University of Manitoba, St. Boniface Hospital Research Centre 
 
Acute kidney injury (AKI) is characterized by a rapid loss of kidney function and is associated with 
high mortality rates. Patients with AKI or chronic kidney disease often have deficiency of 
micronutrients such as folate despite adequate dietary intake or receiving renal replacement 
therapy. Reabsorption of folate in renal proximal tubules through folate transporters is an 
important process to prevent urinary loss of folate. We observed that AKI impaired kidney 
reabsorption of folate and decreased plasma folate level in rats. Folate/folic acid (vitamin B9) 
plays an important role in one carbon reactions and other biological functions including 
antioxidative effect. Oxidative stress occurs when there is an imbalance between reactive 
free radical generation and antioxidant defense. The 5-Methyltetrahydrofolate (5-MTHF) is the 
primary form of folate found in circulation. In the present study, we investigated the effect of 5-
MTHF on kidney injury in rats with ischemia-reperfusion kidney injury in rats with ischemia-
reperfusion induced AKI and the mechanisms involved. Kidney ischemia was induced in SD rats 
for 45 min followed by reperfusion for 24 h. Injection of 5-MTHF (3 μg/kg body weight) improved 
kidney function and attenuated oxidative stress. There was a restoration of glutathione and a 
reduction of lipid peroxidation in the kidney. The Nrf2 is an important transcription factor that 
regulates the antioxidant defense system. Injection of 5-MTHF activated Nrf2 and increased 
the expression of antioxidant enzymes in the kidney. Simulated ischemia-reperfusion through 
hypoxiareoxygenation increased oxidative stress in kidney proximal tubular cells. Incubation of 
tubular cells with 5-MTHF alleviated cell injury and increased antioxidant enzyme expression and 
intracellular glutathione levels. Inhibition of Nrf2 expression through siRNA transfection 
abolished the effect of 5-MTHF against oxidative stress. These results suggest that low-dose folic 
acid can improve kidney function through activation of Nrf2 and restoration of antioxidant 
defense. Micronutrient supplements may improve clinical outcomes in AKI. 
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Poster #29 
 
Insight into metabolic factors that affect hepatocyte cholesterol crystallization 

*Jordan Bairos and Scott B. Widenmaier 
University of Saskatchewan 
 
Background. Excess cholesterol is toxic and dysregulation of intracellular cholesterol is linked to 
cardiovascular and liver disease. As cholesterol level increases, the ability of cell membranes to 
carry cholesterol is compromised and can lead to precipitation of cholesterol crystals. 
Crystallization of cholesterol has been shown in atherosclerotic plaques and evidence suggest it 
triggers inflammatory pathways that promote atherothrombosis. Recently, cholesterol crystals 
were also found in hepatocyte lipid droplets in nonalcoholic steatohepatitis (NASH), and NASH 
has been shown to be driven, in part, by hepatic free cholesterol overload. Hence, defining 
factors that contribute to or protect against cholesterol crystallization may reveal novel insight 
into NASH and atherosclerosis. 
Hypothesis. Here, we developed a human hepatocyte model to investigate metabolic factors 
that impact hepatic cholesterol crystal formation. We hypothesized loading plasma membrane 
with excess cholesterol will promote cholesterol crystal formation via lipid droplet metabolic 
processing. 
Methods and Results. Experiments were done on cultured Hep3B human hepatocytes. To load 
plasma membrane with cholesterol, cells were treated for 48 hours with cholesterol complexed 
to methyl � cyclodextrin. Cholesterol crystallization was detected under polarized light in live 
cells. Nuclear stain was done in parallel to normalize cholesterol crystal area by cell number. 
Using this approach, we identified dose-dependent increase in Hep3B cholesterol crystals, with 
greatest effect at 200 �M cholesterol treatment. Interestingly, using pharmacological inhibitor of 
Acyl-Coenzyme A: Cholesterol Acyltransferase (ACAT), we discover that cholesterol esterification 
and subsequent lipid droplet localization is required for cholesterol crystal formation. Further 
investigation is ongoing to define metabolic factors that impact this process in liver cells. 
Conclusions. We developed a convenient protocol that allows investigation of mechanisms 
underlying cellular cholesterol crystallization. We anticipate gaining insight regarding factors that 
promote and that counteract cholesterol crystal formation. Our insight is likely to be of relevance 
to NASH and cardiovascular disease. 
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Homozygous Familial Hypercholesterolemia in Canada: An Observational Study 

*Leslie Brown, Isabelle Ruel, Alexis Baass, Jean Bergeron, Liam R Brunham, Lubomira Cermakova, 
Patrick Couture, Daniel Gaudet, Gordon A Francis, Roberta A Hegele, Iulia Iatan, GB John Mancini, 
Brian W McCrindle, Thomas Ransom, Mark H Sherman, Ruth McPherson, Jacques Genest 
Research Institute - McGill University Health Centre 
 
Background: Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disease 
characterized by very high levels of low-density lipoprotein cholesterol (LDL-C). Untreated 
patients present with extensive xanthomas and premature atherosclerotic cardiovascular disease 
(ASCVD) before the age of 20. Treatment with lipid-lowering therapy is highly efficacious and has 
dramatically increased life expectancy of HoFH patients. Canada is known to have several 
founder effect regions for HoFH, particularly in Quebec. The aim was to obtain a comprehensive 
registry of HoFH in Canada, and describe the clinical characteristics and cardiovascular outcomes 
of this population over time. 
Hypothesis: Canadian HoFH patients on multimodal lipid-lowering treatment will show improved 
survival, and compare with HoFH outcomes reported in similar high-income countries. 
Methods and Results: Clinical and genetic data on HoFH patients were collected via a 
standardized questionnaire sent to academic sites across Canada participating in the FH Canada 
network. We identified 79 HoFH cases across the country and have enrolled 48 patients from 5 
provinces. At the time of inclusion in the registry, the median age was 41 years (IQR 25–58), with 
21 of the patients being male (44%). The median age at diagnosis was 12 years (IQR 5–21). 
Overall, untreated LDL-C levels were 12.5 mmol/L (IQR 10.0–17.7). Regarding lipid-lowering 
therapy, 92% received statins, 81% received ezetimibe, 44% received PCSK9 inhibitors, and 55% 
were treated with LDL apheresis or plasmapheresis. Deaths were reported in 7 (14.5%) and major 
adverse cardiovascular events (MACE) were observed in 15% of patients with the average onset 
at 30 years (IQR 20–35). Aortic stenosis was reported in 21 (44%) of patients and 9 (19%) 
underwent aortic valve replacement.  
Conclusion: A comprehensive HoFH patient registry in Canada will provide important new health-
related knowledge about the phenotypic manifestations in our population and determinants of 
ASCVD risk, allowing for closer examination of quality of life and burden to the healthcare 
system. 
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Novel Role for DPP4 in Macrophage Polarization and Atherosclerosis 

Andrew C. Clement, My-Anh Nguyen, Natasha A. Trzaskalski, Serena Pulente and Erin Mulvihill 
University of Ottawa Heart Institute 
 
Background: Atherosclerosis is a chronic inflammatory disease of the arterial vessel wall. It 
is a leading cause of death in westernized society, in which macrophages play a key 
pathophysiological role. Studies in humans have implicated a strong correlation between 
monocyte DPP4 expression and atherosclerosis. 
Hypothesis: DPP4 is a pro-inflammatory factor that regulates the bioactivity of proteins in 
circulation and macrophages to drive atherosclerosis progression. 
Methods and Results: To understand the importance of DPP4 in macrophages, bone marrow 
derived macrophages from wild-type mice were treated with pro-inflammatory (M[LPS+IFNγ]) 
or pro-resolving (M[IL4]) polarization factors. Further, we evaluated DPP4 expression in 
atherosclerotic lesions and performed an unbiased screen for novel DPP4 substrates in a model 
of diabetes and heart disease. We observed a 4.5-fold increase in Dpp4 mRNA and protein fold 
increase in Dpp4 mRNA and protein expression in pro-atherogenic macrophages. We’ve shown 
that DPP4+ colocalizes with CD68+ and MAC2 markers of macrophages present in high-fat diet 
fed mice injected with rAAV-encoding gain-of-function mutant PCSK9. Our in vivo screen for 
novel substrates of DPP4 identified EPDR1 as a substrate, which was validated using orthogonal 
mass spectrometry. Genetic signatures for atherosclerosis have identified MERP-1/EPDR1 and it 
has been implicated in regulating glucose and lipid metabolism, however the signaling 
mechanisms and site of action have not been elucidated. We observed a 3-fold increase in EPDR1 
protein expression in pro-resolving macrophages. Additionally, immunohistochemistry localizes 
EPDR1 to cells distinct from DPP4 within the plaque of high-fat diet fed mice injected with gain-
of-function mutant PCSK9 rAAV. 
Conclusion: DPP4 expression increases in proinflammatory macrophages while EPDR1 expression 
increases in pro-resolving macrophages. These data suggest a role of DPP4 and EPDR1 in 
macrophage function. Understanding their inflammatory roles and the macrophage biology may 
provide important clues in discovering early biomarkers or therapeutic targets that would shift 
cardiovascular care from late-stage to early-stage and less resource dependent pharmacological 
options. 
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Poster #32 
 
Applying Phenocycler multiplex imaging to find the cause of impaired efferocytosis in 
Atherosclerotic Disease. 

*Maria Elishaev, Annie Zhou, Chi Kien Lai, Ying Wang 
University of British Columbia 
 
Background: When atherosclerosis progresses from the early to late fibroatheroma stage, 
apoptotic cell clearance, called efferocytosis, becomes impaired, causing lesion destabilization 
and the onset of cardiovascular events. Efferocytosis involves complex interactions between 
multiple efferocytosis molecules from different types of phagocytes and apoptotic cells, which 
are regulated by cytokines. On tissue sections, efferocytosis activity is assessed by the distances 
between cells and the expression of efferocytosis molecules. Phenocycler can overcome the 
limits of the conventional immunofluorescence staining and detect more than 30 markers in a 
morphological context by a barcoded antibody cocktail and repeated imaging cycles. We have 
developed a tailored cocktail to assess efferocytosis activity and cytokine microenvironment in 
biobanked tissue sections. This will empower the phenotyping of defective phagocytes and 
cytokines that might be the cause of impaired efferocytosis. 
Hypothesis: Pro-inflammatory cytokines enrich the areas of impaired efferocytosis. 
Methods and results: 275 FFPE samples were sectioned to categorize histological stages of 
atherosclerosis by H&E and Movat’s Pentachrome staining. To generate the antibody cocktail, 
selected antibodies were conjugated to oligonucleotide barcodes and validated on adjacent 
tissue sections by immunostaining to ensure that their capabilities to recognize antigens did not 
change after conjugation. Now, a unique cocktail against 16 cell markers, 12 efferocytosis 
molecules, and 4 cytokines is ready to characterize impaired phagocytes and their cytokine 
environment in tissue sections. We have selected 34 fibroatheromas for Phenocycler imaging. 
They are selected from 275 coronary artery lesions from the Bruce McManus Cardiovascular 
Biobank. 
Conclusions: Our results prove that it is feasible to tailor Phenocycler technology, which has been 
heavily used in cancer studies, to study efferocytosis in atherosclerotic disease. It opens the 
avenue of applying multiplex spatial phenotyping to maximize the information obtained from an 
atherosclerotic lesion section. The ultimate results will advance our knowledge of atherosclerosis 
and identify potential therapeutic targets. 
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Investigating the effects of sex and sex hormones on macrophage polarization and function in 
atherosclerosis 

*Sophie Enright, Geoff H. Werstuck 
 
Background: The existence of sex differences in the development and progression of 
atherosclerosis is well established. Macrophages are centrally involved in atherogenesis, and 
macrophage polarization into pro- or anti-inflammatory phenotypes has a significant impact on 
disease progression and regression.  
Hypothesis: We hypothesize that sex hormones directly modulate macrophage polarization and 
pro-atherogenic function, and thereby regulate the progression and development of 
atherosclerosis. 
Methods and Results: Bone marrow-derived monocytes from adult C57BL/6 mice will be 
differentiated using macrophage colony-stimulating factor (20 ng/mL) into macrophages and pre-
treated with either estrogen (0–200 nM), testosterone (0–1 μM), or progesterone (0–100 μM). 
Pre-treated macrophages will be polarized into pro- or anti-inflammatory subtypes using 
lipopolysaccharide (100 ng/mL) and interferon-gamma (20 ng/mL), or interleukin-4 (10 ng/mL), 
respectively. After 6, 12, 24, and 48 hours mRNA transcripts and protein expression levels of cell 
surface and inflammatory markers, cytokines, and chemokines will be assessed. The effects of 
sex hormone supplementation on macrophage function, including migration, lipid accumulation, 
cell proliferation, and metabolic activity will be evaluated. Mouse models of atherosclerosis will 
be used to verify observations in vivo. We are currently developing hormone pre-treatment 
protocols and employing RT-qPCR for protocol evaluation. Preliminary results demonstrate that 
estrogen pre-treatment dampens mRNA expression of pro-inflammatory markers in all polarized 
macrophage groups, and augments mRNA expression of anti-inflammatory markers in anti-
inflammatory macrophages. Evaluation of the effects of testosterone on macrophage 
polarization is currently underway.  
Conclusions: Preliminary observations indicate that estrogen may impair polarization to the pro-
inflammatory macrophage phenotype and promote polarization to the anti-inflammatory 
phenotype. This project will be the first to investigate the potential roles of all three primary sex 
hormones in macrophage polarization and function in atherosclerosis. Results of this study may 
further justify and inform efforts to develop new, and more effective, sex-specific strategies to 
treat patients with cardiovascular disease. 
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Regulation of Cytoplasmic Lipid Droplet Mobilization in Intestinal Enterocytes 

*Murooj Ghanem, Rita Wang , Uma K Aryal, Kimberley K Buhman, Changting Xiao 
Department of Anatomy, Physiology and Pharmacology, College of Medicine, University of 
Saskatchewan 
 
Background: Processing of dietary fat (mostly triacylglycerol) in the gut plays an important role in 
maintaining whole-body lipid and energy homeostasis. Better understanding the regulatory 
mechanisms of gut lipid metabolism may allow therapeutic targeting of lipid processing in the gut 
for the treatment and prevention of dyslipidemia and atherosclerotic cardiovascular diseases. 
Triacylglycerol metabolism in intestinal absorptive cells (enterocytes) includes the synthesis and 
secretion of chylomicrons, and the formation and catabolism of cytoplasmic lipid droplets (CLDs). 
This project aims to elucidate the regulatory mechanisms of CLD mobilization in intestinal 
enterocytes. 
Method: Sprague-Dawley rats were surgically implanted with catheters in the duodenum (i.d.) 
implanted with catheters in the duodenum (i.d.) and in mesenteric lymph duct. Following 
recovery and an overnight fast, rats received a fat load (i.d. intralipid 20%). After five hours, rats 
received via the i.d. catheter either a glucose solution (to stimulate CLD mobilization) or normal 
saline as control. Lymph fluid was collected for triacylglycerol and apolipoprotein B48 assays. 
Intestinal tissues were harvested for analysis of enterocyte CLDs. Isolated CLDs were subjected to 
proteomics analysis. 
Results: Compared with control, glucose administration significantly increased lymph flow rates 
and the total output of triacylglycerol and apolipoprotein B48 in lymph. Proteomics analyses 
identified differentially abundant proteins between treatments. 
Conclusion: Active release of lipids from the small intestine in response to luminal glucose 
involves enterocyte CLD mobilization mediated by changes in key CLD proteins. 
 
*Masters Student 
 
Session #2 
 



 

Poster #35 
 
Membrane type I matrix metalloproteinase deficiency in adult mice leads to the development 
of arthritis 

*Govind Gill, Xiao-dan Xia, Hong-mei Gu, Yishi Shen, Ziyang Zhang, Suha Jarad, Da-wei Zhang 
University of Alberta 
 
Background: Plasma levels of low-density lipoprotein cholesterol (LDL-C) are positively correlated 
with the risk of atherosclerotic cardiovascular disease. Circulating LDL-C is primary cleared by 
hepatic LDL receptor (LDLR). Our lab previously found that membrane type I matrix 
metalloproteinase (MT1-MMP) promotes LDLR degradation, reducing LDL-C clearance, increasing 
plasma LDL-C, thereby exacerbating the progression of atherosclerosis. MT1-MMP is therefore a 
promising therapeutic target to lowering plasma LDL-C. However, it is ubiquitously expressed, and 
plays an important role in growth and development by cleaving extracellular matrix and non-
matrix substrates. In this study, we established an inducible MT1-MMP global knockout mice 
model to assess the physiological implications associated with MT1-MMP deficiency in adult mice. 
Hypothesis: MT1-MMP-/- mice develop osteopenia, skeletal dysplasia, and facial dysmorphism, 
resulting in death within 3-4 weeks after birth due to wasting. This pinpoints MT1-MMP’s crucial 
role in growth and post-natal development. Based on previous mice models, decreased 
collagenolytic activity associated with MT1-MMP deficiency may lead to connective tissue 
abnormalities in adult mice. 
Methods and results: We developed MT1-MMP flox mice where exon 2 of the MT1-MMP gene is 
flanked by lox P sites. MT1-MMP flox mice were crossed with conditional Cre recombinase – 
estrogen receptor T2, or Cre-ERT2 mice. The expression of the Cre-ERT2 is under control by the 
ROSA26 promoter for its constitutive and ubiquitous expression. The ERT2 moiety retains the Cre 
recombinase in the cytoplasm until tamoxifen induction, which then permits the recombination of 
genomic loxP sites to inactivate MT1-MMP. We found MT1-MMP gene expression was effectively 
silenced in the heart, spleen, lungs, kidney, and joint following tamoxifen administration. 
Surprisingly, we found MT1-MMP knockdown mice developed significantly swollen knees and 
paws indicating MT1-MMP deficiency promoted the development of arthritis. 
Conclusions: Our findings suggest that tissue and/or cell-specific inhibition of MT1-MMP is 
required for its potential therapeutic to lowering LDL-C. 
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Hypothalamic glucagon lowers hepatic triglyceride secretion in rats 

*Mantash Grewal, Michael Bautista, Melnard DeLeon, Kyle Chankasingh, Boyan Vasilev, Carrie- 
Lynn Soltys, Randal C. Nelson, Richard Lehner, Jessica T.Y. Yue 
University of Alberta 
 
Background: In addition to regulating glucose homeostasis, glucagon is involved in hepatic lipid 
metabolism. Glucagon activates its receptor (GCGR) in the liver to affect hepatic triglyceride, fatty 
acid, and cholesterol metabolism. Increased circulating glucagon reduces hepatic lipoprotein 
production, triglyceride secretion, and plasma triglycerides. Glucagon also acts in the mediobasal 
hypothalamus (MBH) to modulate hepatic glucose metabolism and appetite. The MBH is a brain 
region which senses nutrient and hormone to coordinate metabolic homeostasis, including lipid 
metabolism. However, whether glucagon acts in the MBH to affect hepatic triglyceride secretion 
and plasma triglyceride levels in healthy and high-fat diet (HFD)-induced hyperlipidemic animals 
remains unknown. 
Hypothesis: Direct glucagon infusion into the MBH modulates hepatic triglyceride secretion. 
Methods and results: Stereotaxic MBH cannulation and vascular catheterizations allowed 
for direct MBH infusions, intravenous injections, and blood sampling in Sprague Dawley rats. 
Plasma TGs were measured in 10h-fasted rats after intravenous poloxamer injection with 
concurrent MBH infusions. In regular chow-fed rats (RC), MBH glucagon decreased TG secretion 
compared to MBH vehicle controls. This was mediated via GCGR and protein kinase A (PKA) 
since pharmacological and genetic inhibition of GCGR, or concurrent PKA inhibitor infusion, 
selectively in the MBH, blocked the TG-lowering effects of MBH glucagon. Interestingly, both MBH 
glucagon and MBH PKA activation lowered TG secretion in HFD-induced hyperlipidemic animals. 
However, MBH glucagon did not affect TG content or lipogenic protein levels of MTP, FAS, or 
pACC:ACC in livers of RC and HFD rats compared to their MBH vehicle controls. Of note, plasma 
FFA was decreased in HFD rats that received MBH glucagon (vs HFD MBH vehicle). 
CONCLUSIONS: Hypothalamic glucagon modulates hepatic TG secretion, and activating 
hypothalamic glucagon signalling improves lipid metabolism in hyperlipidemic rats. These findings 
may provide insight on lowering lipids in hyperlipidemia. 
Funding: CIHR, Alberta Graduate Excellence Scholarship, FoMD 75th Anniversary Graduate 
Student Award 
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Evaluating the involvement of thrombosis in a mouse model of spontaneous coronary artery 
disease and myocardial infarction 

*Yun Jou Lee, Bernardo Trigatti,  
McMaster University 
 
Background: Coronary heart disease involves atherosclerosis in coronary arteries (CAs), plaque 
rupture and thrombosis, triggering myocardial infarction (MI). In commonly used mouse 
atherosclerosis models, plaques develop in the aorta but not CAs and plaque rupture and 
thrombosis are rare. Mice lacking expression of the HDL receptor (SR-B1) and apolipoprotein E 
genes (apoE) are severely hypercholesterolemic, develop atherosclerosis spontaneously in CAs, 
and exhibit MI and early death. The goal of this study is to better understand the involvement of 
thrombosis and the coagulation pathway in CA atherosclerosis development and MI in these mice. 
Methods: Female and male SR-B1ko/ko/apoEko/ko (DKO) mice and/or control apoEko/ko mice 
expressing SR-B1 (SKO) were either fed a normal diet or a diet supplemented with the direct 
thrombin inhibitor, dabigatran etexilate (DE, 6 g/kg food, from 4-6 weeks of age). Clotting 
parameters (thrombin- antithrombin complex ELISA; thrombin generation assays) were measured 
using platelet poor plasma. Atherosclerosis in the aortic sinus and CAs were evaluated in cross 
sections stained for lipid with oil red O and fibrin deposition in CAs was evaluated by 
immunostaining. Myocardial fibrosis was detected by trichrome staining. Plasma cardiac Troponin-
I and IL-6 were measured by ELISA. 
Results: DKO (but not SKO) mice developed extensive CA atherosclerosis and myocardial fibrosis 
and have elevated troponin-I levels by 6 weeks of age. DE treatment of DKO mice reduced plasma 
clotting parameters, plasma Troponin-I and IL-6 levels, and reduced aortic sinus but not CA 
atherosclerosis. 
Conclusion: These results suggest that direct thrombin inhibition reduced inflammation and 
plasma markers of myocardial damage. While plaque development was reduced in the aortic 
sinus, no changes were found in the CAs. This suggests the involvement of thrombin in 
atherosclerosis development is complex and may involve other signaling pathways. 
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Estimating the Prevalence of Hypercholesterolemia in Indigenous Populations 

*Rylan McCallum, Adam Kramer, Miles Marchand, Leo Akioyamen, Jacques Genest, Liam 
Brunham 
The University of British Columbia 
 
Background: Hypercholesterolemia, severe hypercholesterolemia, and familial 
hypercholesterolemia (FH) are conditions characterized by elevated levels of low-density 
lipoprotein cholesterol (LDL-C) and increased risk of atherosclerotic cardiovascular disease 
(ASCVD). Indigenous populations experience disproportionate rates of ASCVD. However, the 
extent to which hypercholesterolemia, severe hypercholesterolemia or FH contribute to this 
burden is unknown. 
Hypothesis: We hypothesize Indigenous populations experience hypercholesterolemia, 
severe hypercholesterolemia and FH to a similar degree, if not higher degree than non-
Indigenous populations. 
Methods: We searched MEDLINE, EMBASE, PubMed, Web of Science, Native Health Database, 
Cochrane Central Register of Controlled Trials, and Cochrane Database of Systematic Reviews for 
peer-reviewed articles reporting on the prevalence of hypercholesterolemia, severe 
hypercholesterolemia, FH, and elevated LDL-C across global Indigenous populations. All 
diagnostic criteria used to classify hypercholesterolemia were included. For elevated 
LDL-C data, only articles reporting an LDL-C cutoff or definition of elevation were included. 
Pooled prevalence was calculated using a random-effects model. We also investigated 
prevalence of hypercholesterolemia in subgroup analyses according to year, geographic location, 
numerical cholesterol criteria and LDL-C cut-off points. 
Results: There were no articles found reporting on the prevalence of FH and one article found 
reporting on the prevalence of severe hypercholesterolemia across Canada, the USA, Australia, 
and New Zealand Indigenous populations. The pooled prevalence of hypercholesterolemia, using 
any study-reported definition, was 28.9% or ~ 1 in 3 to 1 in 4 individuals (95% CI, 22.4 – 36.4%). 
Conclusions: Hypercholesterolemia is prevalent across Indigenous communities and may 
contribute to the high burden of ASCVD these populations face. However, there is a lack of 
research on FH and severe hypercholesterolemia across Indigenous populations worldwide. 
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Investigating macrophages mitochondrial choline metabolism 

*Ciara Pember, Peyman Ghorbani, Conor O’Dwyer, Morgan Fullerton 
Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of 
Ottawa 
 
The importance of choline as a precursor for phospholipids and the neurotransmitter, 
acetylcholine, as well as its incorporation into methylation pathways is well established. The role 
of choline in immune cells; however, continues to bring about new questions. To act as a methyl 
group donor, choline must first undergo oxidation in the mitochondria, a process that has long 
been thought to occur exclusively in the liver and kidney. The recent identification of choline 
transporters on the mitochondrial membrane has highlighted the possibility of mitochondrial 
choline oxidation in other cell types. Inflammatory macrophages are a key cell type that is known 
to exacerbate cardiovascular disease. Here, we aimed to clarify whether choline metabolism 
occurs within the mitochondria of macrophages and if so, whether this is changed upon 
induction of macrophage inflammation. Using bone marrow-derived macrophages from C57BL/6J 
mice, we showed that choline was metabolized into betaine (a mitochondrial metabolite that is 
further modified as part of one-carbon metabolism) and this was augmented following pro-
inflammatory polarization with the bacterial endotoxin, lipopolysaccharide. This was 
accompanied by an increase in the mitochondrial localization of the choline transporter, CTL2, as 
examined by Western blotting of cell fractionations and confocal microscopy. Currently, we are 
applying a targeted metabolomics approach to measure metabolite amounts up and downstream 
of mitochondrial choline oxidation to reveal how these levels may change in response to 
macrophage inflammatory polarization. Overall, results to date challenge the existing dogma that 
choline oxidation occurs strictly in hepatic and renal tissue and suggests that choline oxidation 
may be a regulated process in macrophage polarization. 
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Glucocorticoid Signalling in the Nucleus of the Solitary Tract Affects VLDL-TG Secretion 

*Boyan Vasilev, Mantash Grewal, Eyram Asem, Randal C. Nelson, Richard Lehner, Jessica T.Y. Yue 
University of Alberta 
 
Background: Elevated levels of circulating triglyceride (TG)-rich very low-density lipoproteins 
(VLDL-TGs) are associated with increased glucocorticoid (GC) action. GCs have extensive roles in 
lipid metabolism via direct actions on peripheral organs, including the liver and adipose tissue. 
However, how GCs modulate lipid metabolism via their actions in the brain is less recognized. The 
dorsal vagal complex (DVC), which includes the nucleus of the solitary tract (NTS), is an important 
brain region involved in whole-body metabolism. Here, we aimed to assess how GC signalling in 
the NTS affects hepatic VLDL-TG secretion. 
Hypothesis: Direct GC infusion into the NTS stimulates hepatic triglyceride secretion. 
Methods and results: Male Sprague-Dawley rats underwent stereotaxic NTS bilateral cannulation 
and vascular catheterizations to enable simultaneous direct NTS infusions, intravenous injections, 
and blood sampling. VLDLTG secretion rates were measured in 10h-fasted rats after intravenous 
poloxamer injection with concurrent NTS infusions. NTS GC infusion stimulated VLDL-TG 
secretion compared to NTS vehicle controls. Simultaneous NTS infusion with GC receptor (GR) 
antagonist mifepristone abolished the effects of NTS GCs, demonstrating the requirement of NTS 
GRs to mediate the lipostimulatory effects of NTS GCs. The NTS GC induced increase in VLDL-TG 
was not associated with changes in liver pACC, FAS, or MTP or plasma ApoB48/100. However, 
plasma FFAs were increased in NTS GC infused rats compared to controls, and this was 
accompanied by an increase in pHSL:HSL protein levels in white adipose tissue. 
Conclusions: We provide evidence that NTS GC action, mediated by NTS GRs, stimulates hepatic 
VLDL-TG secretion. Increased circulating FFA availability may contribute to the lipostimulatory 
effects of NTS GCs. Future studies to assess the role of NTS GC action in dyslipidemic models are 
warranted. 
Funding: NSERC, Diabetes Canada, Alberta Innovates, FGSR 
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Oxysterol-Binding Protein-Related Protein (ORP) 6 regulates astrocytic amyloid beta production 

Viyashini Vijithakumar, *Arlette A. Kasongo, Khaled S., Lara Gharibeh, Christina Emerton, Isabelle 
Robillard, Sabrina Robichaud, Derrick Gibbings, Mathieu Ruiz, Ferguson, Baptiste Lacoste, Diane 
C. Lagace, Mireille Ouimet 
University of Ottawa Heart Institute 
 
Background: Defects in brain cholesterol homeostasis are implicated in cognitive deficits related 
to aging and in neurodegenerative diseases, such as Alzheimer’s Disease (AD). Oxysterol-Binding 
Protein (OSBP)-Related Proteins (ORPs) are cytosolic proteins that regulate lipid metabolism and 
facilitate non-vesicular transfer of cholesterol between lipid bilayers. Within this family of 
proteins, ORP6 was shown to be part of a transcriptional cascade coordinated by the Sterol 
Regulatory Binding Protein 2 (SREBP2) that drives the expression of genes involved in cholesterol 
homeostasis. We have recently found the expression of ORP6 highest in the brain as compared to 
any other tissues, where it exhibits cell type specific expression. ORP6 expression is enriched in 
the hippocampus and caudal-putamen brain regions, more specifically within neurons and 
astrocytes. 
Hypothesis: Although ORP6 is most enriched in the brain, its role in regulating brain cholesterol 
homeostasis remains unexplored. We have hypothesized that Orp6 regulates brain cholesterol 
homeostasis and plays a role in the development of AD. 
Methods and Results: Here, we show that knocking down ORP6 in astrocytes decreases plasma 
membrane cholesterol content concomitant with increased intracellular desmosterol levels, 
resulting in increased Amyloid Precursor Protein (APP) processing and soluble Aβ production. 
These observations were also recapitulated in vivo, where ORP6 ablation (Osbpl6-/-) in mice 
significantly increased soluble amyloid-beta (Aβ) oligomers and desmosterol levels in the brain. 
Conclusions: Collectively, these data point to the crucial role of ORP6 in the pathogenesis of AD 
through regulation of cholesterol biosynthesis pathway and production of Aβ, identifying ORP6 
as a novel regulator of astrocytic cholesterol metabolism and brain Aβ deposition. 
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Effects of low birth weight and dairy fat intake on intestinal and muscle lipid metabolism in a 
preclinical swine model of insulin resistance 

*Kun Wang, Yongbo She, Rabban Mangat, Alexander Makarowski, Bimol C. Roy, Heather L. 
Bruce, Michael K. Dyck, Caroline Richard, Spencer D. Proctor 
University of Alberta, Department of Agricultural, Food and Nutritional Science 
 
Background: Our previous study (FASEB 2019; PMID: 31144992) revealed that low birth 
weight (LBW) piglets exhibited insulin resistance (IR) and developed preferential intestinal lipid 
absorption and muscle steatosis when fed a high fat (HF) diet compared to normal birth weight 
(NBW) piglets. Fatty acid transporters such as CD36, FATP4, FABP2 and/or VAMP7 could 
potentially explain the development of these metabolic complications. Additionally, preferential 
lipid deposition in muscle tissue may yield health benefits by increasing the proportion of 
beneficial fatty acids in muscle for human consumption. Dairy-derived fatty acids have been 
shown to provide beneficial effect on IR, which could be potentially incorporated into muscle. 
Hypothesis: Increasing dietary intake of dairy derived fatty acids would result in a higher 
proportion of these fatty acids being incorporated into the muscle, likely facilitated by candidate 
fattyacid transporters. 
Methods: At 5-weeks of age, NBW and LBW piglets were randomly assigned to three 
experimental diets: 1-chow diet, 2-HF diet or 3-isocaloric HF diet supplemented with 3 servings 
per 2000kcal/day of full-fat dairy products (HF+Dairy). At 12-weeks of age, piglets were 
euthanized, and carcass, muscle tissues and jejunum mucosal scrapings were collected. 
Results: Both HF-fed LBW swine (regardless of dairy fat intake) exhibited an upregulation of CD36 
expression (but not FABP2) compared with NBW littermates in both small intestine and muscle 
(p<0.05). Dairy fat intake increased the proportion of myristic acid, DPA and DHA relative to HF 
feeding alone (p<0.05) in muscle of LBW swine. Dairy fat intake significantly decreased 
subcutaneous fat depth and increased Canadian lean yield percentage (p<0.05) in LBW pork 
carcass. 
Conclusions: Increased intestinal lipid absorption and preferential muscle lipid deposition 
in LBW swine can be potentially explained by the upregulation of CD36. Feeding dairy to LBW 
swine appears to add value to both pork (increasing longchain PUFA content) and carcass 
(increasing lean yield percentage) quality. 
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Evaluation of Fasting and non-Fasting Lipoproteins on Cellular Cholesterol Uptake By 
Macrophages and Smooth Muscle Cells 

*Pinhao Xiang, Carleen Ortega, Teddy Chan, Gordon. A. Francis 
Centre for Heart Lung Innovation, The University of British Columbia 
 
Background: Atherosclerosis is the leading cause of death worldwide. A key step in 
atherosclerosis is the development of foam cells, which are defined as cells with excessive 
cholesteryl ester (CE) storage originating from macrophages and vascular smooth muscle cells 
(SMCs). While the level of fasting low-density lipoprotein cholesterol (LDL-C) has been considered 
as the major risk factor for atherosclerosis, recent clinical studies indicate that the total non-high-
density lipoprotein cholesterol (non-HDL-C) in non-fasting plasma samples is a better predictor of 
risk than fasting LDL-C. In this study, we will evaluate the atherogenicity of fasting and non-
fasting lipoprotein fractions at inducing foam cell formation in human macrophages and SMCs. 
Hypothesis: We hypothesize that loading macrophages and SMCs with non-HDL-C isolated in the 
non-fasting state will lead to the highest intracellular cholesteryl ester accumulation relative to 
other fractions. 
Method and results: Macrophages and SMCs were treated with 25, 50, 75, 100 μg/mL 
(cholesterol concentration) of aggregated LDL-C or non-HDL-C from either fasting or non-fasting 
plasma for 24 hours to induce foam cell formation. Cells were then equilibrated in lipoprotein-
free media, collected, and analyzed using Amplex Red Cholesterol Assay Kit for the intracellular 
cholesterol content. The experiments were done in triplicate and repeated at least twice to 
determine reproducibility. Our preliminary results showed that fasting and non-fasting non-HDL-
C lipoprotein fractions induced the highest CE increase in male macrophages relative to the 
fasting and non-fasting LDL fractions (p<0.05). 
Conclusions: Our results indicated a greater ability of the isolated non-HDL-C fraction to load 
cultured macrophages than other lipoprotein fractions. Further experiments will confirm the 
observations in female macrophages and in SMCs, and as well during cocultures of macrophages 
and SMCs. 
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Characterizing the chronology of vascular damage in a mouse model of pediatric type 1 diabetes 

*C. Yuen, Z. White, T. Ricci, A.M. Devlin, P. Bernatchez 
University of British Columbia 
 
Background: Type 1 diabetes (T1D) is an autoimmune disease typically diagnosed in childhood 
and is characterized by the destruction of pancreatic beta cells and a loss of insulin production. 
Individuals with T1D have a 10-fold higher age-adjusted relative risk in comparison to healthy 
individuals. Traditionally considered a long-term complication, which manifests in adulthood, 
we found that children diagnosed with T1D for less than two years already display indicators of 
vascular damage, including blood pressure abnormalities and greater arterial stiffness. However, 
the timeline for vascular damage and what factors trigger the damage are unknown. 
Hypothesis: Vascular damage occurs at diabetes onset, resulting in endothelial dysfunction and 
increases in blood pressure and arterial stiffness. 
Methods and Results: Mice heterozygous for the Akita variant in the Ins2 gene (Ins2+/Akita; 
n=16), were used as a model of T1D and compared to littermate Ins2+/+ mice (control; n=20). 
Three endpoints were studied: diabetes onset (blood glucose ≥ 16.6mmol/L); and 4- and 12-
weeks post onset. Blood pressure (BP) and aortic pulse wave velocity (PWV) were assessed by a 
tail-cuff (CODA) and echocardiography, respectively. Vascular reactivity of aortic rings was 
studied on a wire myograph with phenylephrine-induced contractility and acetylcholine-induced 
vasorelaxation assessing smooth muscle and endothelial function, respectively. No differences in 
vascular reactivity or mean arterial BP were observed between control (87.5+/-11.42mmHg) and 
Ins2+/Akita mice (92.7+/-10.9 mmHg) at diabetes onset. Male and female Ins2+/Akita mice had 
greater PWV at onset (402.5+/-95.6 and 462.0+/-79.7cm/s, respectively) compared to controls 
(248.9+/-78.9 and 322.8+/-64.5cm/s, respectively; p<0.05 for both). The greater PWV in 
Ins2+/Akita mice was still present at 4-weeks post onset and accompanied by reduced (p<0.05) 
maximal acetylcholine vasodilation in male (25%) and female (23%) Ins2+/Akita mice compared 
to male and female control mice. 
Conclusion: Vascular damage is prevalent in this mouse model at diabetes onset suggesting 
vascular damage begins early in T1D progress. 
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Proteolytic cleavage of LDL receptor-related protein (LRP) family members by membrane type 
1 matrix metalloproteinase (MT1-MMP) 

*Ziyang Zhang, Hong-mei Gu, Yishi Shen, Suha Jarad, Govind Gill, Da-wei Zhang 
University of Alberta 
 
Background: The low-density lipoprotein receptor (LDLR) family comprises a large class of 
transmembrane cell surface receptors sharing structural homology and with diverse functions 
including receptor-mediated endocytosis of ligands for lysosomal degradation and cellular signal 
transduction. There are at least 14 members in the family including LDLR, VLDLR, LRP1, and 
ApoER2 which are widely studied due to their importance in lipid metabolism. On the contrary, 
other members are less well studied. Membrane type 1 matrix metalloproteinase (MT1- 
MMP) was recently discovered that can promote LDLR ectodomain shedding. Through the study 
of the effects of MT1-MMP on LDLR family members, it helps us reveal more properties and 
biological roles of them. 
Hypothesis: We hypothesize that MT1-MMP-mediated cleavage also works on the other 
members of the LDLR family. 
Methods and results: To investigate the MT1-MMP-mediated cleavage, Huh7 cells were co-
transfected with either HAtagged full-length or deletion mutants of MT1-MMP and C-terminal 
DDK-tagged low-density lipoprotein receptor-related proteins (LRPs) DNA. The degradation of 
LRPs was evaluated by immunoblotting. The interaction between MT1-MMP and LRPs was 
assessed by both coimmunoprecipitation and co-localization under the confocal microscope. The 
levels of the mature form of most LRPs we tested were significantly reduced when co-transfected 
with full-length MT1-MMP. The same reduction of LRPs levels was also observed when co-
transfected with all deletion mutants of MT1-MMP but not with catalytic domain deletion 
mutant or catalytically inert mutant MT1-MMP. MT1-MMP co-immunoprecipitates and 
colocalizes with LRPs. 
Conclusions:Our research revealed that besides LDLR, MT1-MMP is also able to promote the 
shedding of some but not all the members in the LDLR family, and the proteolytic activity of MT1-
MMP is required for LRPs cleavage. The biological meaning behind this phenomenon needs 
further investigation. 
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Post-transcriptional control of RIPK1 in macrophage inflammation and necroptosis 
Zier Zhou, Katey Rayner 
University of Ottawa Heart Institute 
 
Background: Receptor-interacting protein kinase 1 (RIPK1) is a major upstream mediator of 
inflammation and cell death. These pathways are key to inflammatory diseases like 
atherosclerosis, where macrophages play an important role in their progression. Closely linked to 
the expression of downstream genes, long non-coding RNAs (lncRNAs) are critical to controlling 
cellular processes in health and disease. As posttranscriptional regulatory mechanisms for RIPK1 
are largely unknown, this project seeks to study Ripk1 mRNA interactions with relevant lncRNAs, 
along with the stability of Ripk1 mRNA and RIPK1 protein under various conditions. 
Hypothesis: Distinct lncRNAs are hypothesized to interact with Ripk1 mRNA in mouse 
macrophages undergoing inflammation and necroptosis. Both Ripk1 mRNA and RIPK1 protein 
stability play important roles in post-transcriptionally regulating RIPK1 activity in normal and 
inflammatory environments. 
Methods and results: We implemented a novel RNA pull-down procedure using biotinylated 
antisense oligonucleotides and streptavidin magnetic beads to capture Ripk1 mRNA and attached 
lncRNAs for next-generation sequencing. Through differential expression analysis, we discovered 
significant upregulation of known lncRNA AC125611 and novel lncRNA MSTRG.5894.1 in Ripk1-
targeted samples subject to inflammation. MSTRG.7477.1 was also upregulated during 
necroptosis, while MSTRG.5684.5 was upregulated during inflammation and necroptosis. Using 
transcription and translation inhibitors, we determined that both Ripk1 mRNA and RIPK1 protein 
are relatively unstable with half-lives of approximately 3 h. Their turnover in macrophages is 
further influenced by the timing and duration of inflammation. GapmeR mediated knockdowns of 
AC125611 and MSTRG.5684.5 under inflammatory conditions resulted in decreased Ripk1 mRNA 
expression and RIPK1 protein expression, respectively. Meanwhile, MSTRG.7477.1 knockdowns 
were notably connected to less RIPK1 at both the mRNA and protein levels. 
Conclusions: Our research advances the current understanding of RIPK1 regulation by focusing 
on Ripk1 mRNA-lncRNA associations and turnover of its mRNA and protein in macrophages, 
paving the way for future investigations into their capacity to act as therapeutic targets. 
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High density lipoprotein attenuates lipopolysaccharide-induced IL-1β activation via scavenger 
receptor class B type 1 

***Haoyu Deng, Mark Trinder, Yanan Wang, Kate Huang, Rylan Mccallum, Patrick C.N. Rensen, 
John H. Boyd, Liam R. Brunham 
Department of Medicine, Faculty of Medicine, University of British Columbia 
 
Background: Sepsis is the dysregulated immune response to an infection and is a leading cause of 
mortality. Low levels of high-density lipoprotein (HDL) cholesterol are associated with increased 
risk of death from sepsis, and increasing levels of HDL by inhibition of cholesteryl ester transfer 
protein (CETP) has been shown to decrease mortality from sepsis in a mouse model. 
Hypothesis: Pharmacological inhibition of CETP will increase HDL levels and enhance clearance of 
PALs via HDL-mediated sequestration, thereby improving survival from sepsis. 
Methods and Results: We found that HDL inhibits lipopolysaccharide (LPS)-induced activation of 
IL-1β in a mouse model of sepsis. The activation of IL-1β was dependent on the activity of 
scavenger receptor class B type 1 (SR-B1), and knockdown of SR-B1 significantly attenuated LPS-
induced production of IL-1β in macrophages. In addition, we found that LPS-induced SR-B1 
internalization is through the endosome-lysosome pathway, which is also likely to be responsible 
for LPS degradation in the macrophages. Additionally, we revealed that raising HDL by CETP 
inhibition markedly enhanced HDL-mediated anti-inflammatory effects in response to LPS 
stimulation, and these effects were not due to CETP itself but rather depended on the presence 
of HDL. Finally, we show that pharmacological inhibition of CETP significantly improved 
endotoxemia-induced mortality by inhibiting the production of IL-1β in the liver and circulation at 
4hr post LPS inoculation. Pathologically, CETP inhibition attenuated diffuse alveolar damage and 
hepatocyte necrosis, which may contribute to the improved mortality in mice treated with the 
CETP inhibitor anacetrapib. 
Conclusions: our findings uncover a cellular mechanism by which HDL attenuates LPS-induced 
pro-inflammatory response via SR-B1-mediated LPS degradation. 
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Investigating the role of estrogens in the regulation of the unfolded protein response (UPR) in a 
mouse model of hyperglycemia-induced atherosclerosis. 

***Monica De Paoli, Deep Shah, Mary Kathryn Bohn, Alexander Zakharia, Zil Patel, Zinal Patel, 
Geoff Werstuck 
McMaster University 
 
Background: Diabetes mellitus (DM) is a major independent risk factor for the development of 
atherosclerosis, the main underlying cause of cardiovascular diseases (CVD). Pre-menopausal 
women have lower risk of developing DM and CVD compared to post-menopausal women or 
men, suggesting a protective role for estrogens. The mechanisms by which estrogens confer 
protection are still unknown. We hypothesize that estrogens protect pancreatic beta cells by 
promoting the activation of the adaptive unfolded protein response (UPR) to 
endoplasmic reticulum (ER) stress. 
Methods: We established a mouse model of hyperglycemia-induced atherosclerosis, ApoE-/- 
Ins2+/Akita, that shows significant sex-specific differences in glycemic control and atherogenesis. 
Male and female ApoE-/-Ins2+/Akita and ApoE-/- controls were fed a chow diet ad libitum. 
Subsets of female ApoE-/-Ins2+/Akita mice were ovariectomized or ovariectomized and given 
slow releasing 17-β estradiol pellets. Subsets of male ApoE-/-Ins2+/Akita also received estrogen 
pellets. Metabolic parameters, ER stress and UPR activation were monitored up to 18 weeks of 
age. Atherosclerosis was quantified at endpoint. All procedures were pre-approved by the 
McMaster University AREB. 
Results: Male mice and ovariectomized females were chronically hyperglycemic. 
Supplementation of estrogen temporarily reduced glucose levels in male ApoE-/-Ins2+/Akita 
mice. Female ApoE-/-Ins2+/Akita and ovariectomized ApoE-/-Ins2+/Akita mice supplemented 
with estrogen were transiently hyperglycemic with blood glucose levels normalizing by 10 weeks 
of age. Pancreatic islets from sham operated female ApoE-/-Ins2+/Akita mice showed 
significantly increased expression of protective UPR components, and a decrease in pro-
apoptotic factors, compared to males or ovariectomized females. Estrogen supplementation in 
ovariectomized female ApoE-/-Ins2+/Akita mice enhanced the expression of adaptive UPR 
markers. Atherosclerotic lesions were more advanced in male and ovariectomized female ApoE-
/-Ins2+/Akita mice, compared to those treated with estrogen. 
Conclusions: These results suggest that estrogens improve glucose regulation and beta cell 
health, at least in part, by activating the adaptive UPR. This mechanism may explain similar 
protection mechanism may explain similar protection observed in premenopausal women. 
 
***Postdoctoral Fellow 
 
Session #2



 

Poster #49 
 
Metabolomic risk profiles for cardiometabolic disease 

***Jacqueline S. Dron, Satoshi Koyama, M. Mesbah Uddin, Gina M. Peloso, Pradeep Natarajan 
Center for Genomic Medicine, Massachusetts General Hospital, Boston, MA 
 
Background:  Current risk prediction models for cardiometabolic diseases—including coronary 
artery disease (CAD) and type 2 diabetes (T2D)—rely on sparse clinically-available biomarkers. 
Advances in high throughput metabolomic profiling in population-based cohorts now enable 
more detailed identification and characterization of preclinical metabolic perturbations, 
potentially allowing for improved risk models and insight into shared or distinct metabolic 
mechanisms between diseases. 
Objective: To determine metabolomic profiles associated with incident CAD and T2D. 
Methods and results: A total of 101,677 participants (46.1% male; mean [SD] age, 57 [8] years; 
95.0% European) from the UK Biobank with metabolomic data generated UK Biobank with 
metabolomic data generated using the Nightingale nuclear-magnetic resonance platform were 
included for analysis. The 167 measured metabolites included lipids, lipoproteins, fatty acids, 
amino acids, ketone bodies and low molecular weight biomarkers. Hazard ratios for each 
metabolite and either CAD or T2D were estimated using Cox proportional hazard models 
adjusted for age, sex, ancestry, BMI, fasting time, and lipid medication prescription. Over a 
median follow-up time of 8 years, 65.9% and 22.2% of metabolites were associated with an 
increase or decrease in CAD risk, respectively (FDR-adjusted P <0.05), among 98,239 participants 
without prevalent CAD (2,188 incident events). Over a median follow-up time of 8 years, 35.9% 
and 58.0% of metabolites were associated with an increase and decrease in T2D risk, respectively 
(FDR-adjusted P-value <0.05), among 99,297 participants without prevalent T2D (3,562 incident 
events). Virtually all triglyceride measurements and most VLDL-metrics associated with an 
increased risk for both outcomes, while LDL-metrics associated with an increased risk for CAD but 
a decreased risk for T2D. Almost all HDL-metrics associated with a decreased risk for both 
outcomes. 
Conclusions: Distinct and shared metabolite profiles are associated with incident cardiometabolic 
outcomes. Whether therapeutic perturbation will subsequently influence prognosis requires 
further prospective study. 
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Identification of Circulating Sex-specific Markers for Unstable Plaque Risk Assessment in Women 
and Men with Severe Carotid Atherosclerosis  

***Karina Gasbarrino, Edward Daly, Huaien Zheng, Nahid Babazadeh Khameneh, Stella S. 
Daskalopoulou 
(1) Vascular Health Unit, Research Institute of McGill University Health Centre, Faculty of 
Medicine, McGill University, Montreal, Canada; (2) Clinical Proteomics and Mass Spectrometry, 
Research Institute of McGill University Health Centre, Montreal, Canada 
 
Background: Ischemic strokes caused by unstable carotid atherosclerotic plaques, are leading 
causes of mortality worldwide. Sex differences exist in plaque composition, where men develop 
unstable plaques more than women, yet women have increased mortality post-stroke. 
Hypothesis: We hypothesize that circulating markers reflect sex-specific plaque phenotypes for 
better stroke prediction. Thus, we aimed to 1) investigate the lipid, immune, and adipokine 
circulating profiles of men and women with stable versus unstable plaques and whether sex 
hormones drive differences observed in the circulation and plaque, and 2) develop circulating 
models to better classify men and women according to plaque instability. 
Methods and Results: Women and men undergoing a carotid endarterectomy were recruited at 
McGill-affiliated hospitals (n=460; mean age: 71.0±9.0; 68.9% male). Men had greater proportion 
of unstable versus stable plaques (61.5%) compared to women (41.3%; P<0.001) and greater 
circulating monocyte to white blood cell counts, while HDL-C, apoA1, and adiponectin levels were 
higher in women than in men (P<0.001). Endogenous sex hormones were quantified in sera 
samples, using liquid chromatography-tandem mass spectrometry. Men with unstable plaques 
had higher testosterone than men with stable plaques (P<0.05) that were associated inversely 
with fibrosis (P<0.05), and directly with larger lipid core (P<0.05), and greater plaque (P<0.01) 
and cap inflammation (P<0.05). 17ß-estradiol was inversely associated with plaque and cap 
inflammation (P<0.001) in men, and with fibrosis in women (P<0.05). Using the Boruta Feature 
Selection technique, four features were selected in men and a single feature in women 
(among 35 features) to be the most important with respect to plaque instability. Using these 
features, various machine-learning classifiers were developed, and their performance accuracies 
compared. 
Conclusion: Higher testosterone levels were associated with unstable plaque composition in 
men, which may partly explain the higher men, which may partly explain the higher proportion of 
unstable plaques and less favourable circulating profiles observed among men than women. 
Based on circulating markers, preliminary models were developed that can serve as a simple 
screening tool to classify men and women according to plaque instability. 
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The Arterial Biology Protecting Against Atherosclerosis 

***Lara Gharibeh (1,2,3), Chiara Camillo (4), Christina Emerton (2), Giovanni Ferrari (4), Juan 
Grau (1,5), Mireille Ouimet (2,3). 
(1) Division of Cardiac Surgery, and (2) Research Department, University of Ottawa Heart 
Institute; (3) Department of Biochemistry, Microbiology and Immunology, University of Ottawa;  
(4) Department of Surgery, Columbia University; (5) Division of Cardiovascular Surgery, The Valley 
Hospital, Ridgewood, New Jersey. 
 
Background: Coronary artery disease (CAD) is one of the leading causes of cardiovascular death 
worldwide, affecting over 2 million Canadian adults, and accounting for at least 30% of deaths 
every year. CAD, driven by atherosclerosis, is a condition that results from lipid accumulation in 
the coronary arteries, limiting blood flow, and causing symptoms such as chest pain and heart 
attacks. Coronary artery bypass grafting (CABG) is often used to treat patients with advanced 
CAD. The use of the Internal Mammary Artery (IMA) as a bypass conduit for CABG was shown to 
improve life expectancy when compared to saphenous veins. Several studies demonstrated that 
the use of the saphenous vein accelerates the progression of atherosclerosis, which is not 
observed when arterial grafts (IMA or radial artery), are utilized. The differential clinical 
outcomes resulting from using various types of conduits in CABG points out to a crucial role that 
their structural biology plays in affecting their long-term patency (atherosclerosis prone versus 
atherosclerosis-resistant). Yet, the exact cellular and molecular mechanisms by which some 
arteries are protected from developing atherosclerosis are currently not well understood. 
Hypothesis and Methods: The field of CAD prevention and treatment has overwhelmingly 
focused to date on the external process through which white blood cells, macrophages, infiltrate 
into the arterial wall, internalize fat, and become the foam cells that make up atherosclerotic 
plaque in the arteries. More recent discoveries point to the ability of arterial smooth muscle cells 
(SMCs) to undergo a similar transformation process and to contribute to arterial plaques. By 
comparing cells from atherosclerosis-prone (aorta) and atherosclerosis-resistant (IMA) arteries 
isolated from patients undergoing CABG surgery, we aim to evaluate why similar vascular cells 
within the same individual behave so differently and how SMCs contribute to this differential 
behavior. 
Results: Our results so far confirm the emerging role that arterial SMC phenotype transition plays 
in the regulation of atherogenesis (aorta) while revealing a protective role for this transition in 
IMA. Our comparative bioinformatics approach will allow for the unbiased identification of 
regulators of this for the unbiased identification of regulators of this transition serving as the first 
step toward the identification of novel potential targets for the treatment of atherosclerosis. 
Conclusions: Our research will 1) increase our understanding of the cellular and molecular 
pathways involved in foam cell formation and atherosclerosis, 2) shed light on the mechanisms 
that render some arterial conduits protected from disease progression, and 3) increase our 
understanding of the possible benefits of using multiple arterial graft approach in CABG. 
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Macrophage choline metabolism underpins IL-4 polarization and RELMα secretion 
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Pember, Conor O’Dwyer, Julie St-Pierre, Steffany A.L. Bennett5, Meera G. Nair, Morgan D. 
Fullerton 
University of Ottawa; University of California, Riverside 
 
Background: Choline is an essential nutrient and thought to mainly support macrophage 
phosphatidylcholine (PC) synthesis. Cellular uptake and incorporation of choline into PC is critical 
for LPS-induced macrophage inflammation. 
Hypothesis: We asked whether choline metabolism is upregulated in the context of IL-4 
polarization of mouse macrophages in vitro and in vivo, and whether its inhibition alters 
macrophage function. 
Methods and results: We cultured bone marrow-derived macrophages from C57BL/6 mice. Like 
LPS, IL-4 increased the expression of choline transporter-like protein 1, the rate of choline 
uptake, and incorporation into PC in macrophages. Targeted lipidomics analysis revealed 
increased PC content in IL-4-polarized macrophages, with an enrichment in low-saturated species 
suggestive of newly synthesized fatty acids. Pharmacological inhibition of choline metabolism 
significantly suppressed the transcription of certain hallmark IL-4 genes (Retnla) but not others 
(Chil3, Mrc1, Arg1). Inhibiting choline metabolism diminished the expression and secretion of 
RELMα protein (encoded by Retnla), while also limiting PD-L2 upregulation and increasing PD-L1 
expression. In vivo administration of RSM-932a, a choline kinase inhibitor, caused a dramatic 
shift in the peritoneal immune cell profile and upregulated macrophage CD86 and PD-L1, while 
down-regulating CD206 and PD-L2. Strikingly, blocking choline metabolism lowered RELMα 
expression in multiple cell types and tissues in naïve mice as well as mice infected with the 
helminth pathogens Heligmosomoides polygyrus and Nippostrongylus brasiliensis. There were no 
changes in pathogen burden or clearance in the two separate helminth models. In contrast, in 
dextran sulfate sodium-induced colitis, loss of colon length as a marker of inflammation was 
mitigated by choline metabolism inhibition. 
Conclusions: IL-4-induced macrophage polarization relies on choline metabolism. Inhibiting 
choline metabolism pharmacologically can dramatically change macrophage phenotype in vitro 
and in vivo. These data demonstrate a critical link between choline and macrophage effector 
functions and suggest that targeting choline metabolism could be leveraged to fine-tune 
immunopathology. 
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Development of a novel selective lipophagy biosensor to study the role of lipophagy in 
macrophage immunometabolism 

***Thomas Laval, Valérie Rochon, Sabrina Robichaud, Derrick Gibbings, Ryan C. Russell, 
Mireille Ouimet 
University of Ottawa Heart Institute 
 
Background: Lipid droplets (LDs) are cellular organelles that regulate the storage and hydrolysis 
of neutral lipids, such as triglycerides or cholesterol esters. LDs have emerged as 
immunometabolic hubs, and abnormal LD dynamics is associated to the pathophysiology of 
metabolic diseases. Amongst them, atherosclerosis is driven by the accumulation of lipid-laden 
foam cells in the artery wall. Autophagy, a conserved cellular process that allows the removal of 
damaged or excessive proteins and organelles via their targeting to lysosomes, can promote 
foam cell lipid catabolism. However, the selective degradation of LDs through autophagy, called 
lipophagy, is still not fully understood. 
Hypothesis: Recent work from our lab established that LDs undergo selective lipophagy in 
macrophage foam cells and identified candidate lipophagy factors that are dysregulated in 
atherosclerosis, suggesting that alterations in lipophagy flux contribute to atherogenesis. 
However, new tools to track lipophagy-related events and to specifically activate lipophagy are 
needed. 
Methods & Results: To monitor in lipophagy in real time, we designed the Rosella-PLIN2 
biosensor 
that tags perilipin 2 (PLIN2), a LD coat protein, with the fluorescent pH-biosensor Rosella. This 
biosensor consists in the fusion between pH sensitive GFP and pH-insensitive dsRed. Human 
THP-1 stably expressing this reporter were generated to track lipophagy-related events in 
macrophage foam cells. Here, using fluorescence microscopy, we show that lipid-loaded, 
differentiated THP-1 macrophages accumulate PLIN2-Rosella-coated cytoplasmic LDs 
(GFP+/DsRed+) and lysosome-associated GFP-/dsRed+ puncta upon lipid removal. Moreover, 
autophagy inhibition upon bafilomycin treatment restored puncta GFP fluorescence. Finally, 
overexpression of an anti-GFP nanobody fused to the autophagy factor LC3 in Rosella-PLIN2 cells 
promoted the formation of GFP-/dsRed+ puncta, indicating increased lipophagy flux. 
Conclusions: Collectively, this data demonstrate that PLIN2-Rosella accurately tracks lipophagy in 
macrophage foam cells. These novel tools will be used to quantify the contribution of lipophagy 
to foam cell immunometabolism in atherosclerosis and other diseases involving LD metabolism. 
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Mechanism of glucagon-like peptide-2 (GLP-2) intestinal lipid mobilization and enhancement of 
chylomicron secretion 
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Background: A portion of ingested dietary triglycerides (TG) are retained in the intestine for 
many hours postprandially and the gut hormone glucagon-like peptide-2 (GLP-2) is one stimulus 
that acutely and robustly mobilizes preformed chylomicron (CM) particles, despite the well 
documented absence of expression of the GLP-2 receptor on enterocytes. We have recently 
shown in rats and humans that GLP-2 acts beyond cis- Golgi to exert its CM-enhancing effects 
and does not mobilize cytosolic lipid droplets (CLDs). However, the mechanism through which 
GLP-2 exerts these effects remains unknown. In this study, we investigated the mechanism 
whereby GLP-2 mobilizes intestinal lipids and enhances CM production in rats. 
Hypothesis: Since GLP-2 can increase VEGF by acting on myofibroblasts, we hypothesize that 
GLP-2 mobilization of intestinal lipid stores and enhancement of CM secretion requires vascular 
endothelial growth factor (VEGF)-C. 
Methods: In male SD rats, the mesenteric lymph duct was cannulated to collect lymph samples 
through gravity draining (also known as the rat fistula model). A second cannula was inserted in 
the duodenum for the administration of lipid bolus. GLP-2 and VEGF-C R3 antagonist (MAZ-51) 
were administered via intraperitoneal injection. We investigated GLP-2-stimulated lymph flow, 
TG concentration, and TG output five hours after an intraduodenal lipid bolus, in the presence of 
a placebo, GLP-2 agonist, and GLP-2+MAZ-51. 
Results: Compared to placebo, GLP-2 administration increased lymph flow by 2.4-fold (P<0.001), 
cumulative lymph volume by 1.9-fold (P<0.001), and total TG output 0.7-fold (P=0.05). In 
contrast, VEGF-C R3 antagonism almost abolished the GLP-2 response i.e., increased lymph flow 
by 0.8-fold (P=0.05), lymph volume by 0.8-fold (P0.05). 
Conclusions: These data provide evidence that GLP-2-induced enhancement of lymph flow 
and lymph TG output occurs by stimulating VEGFC, which acts on VEGF-C R3, to mobilize 
intestinal lipids. 
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Deletion of estrogen α receptors decreases the clearance capacity of lymphatic vessels 
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Montreal Heart Institute 
 
Background: By binding to the α receptor (ER-α), 17β estradiol (E2) plays an important role in 
preventing or reversing endothelial dysfunction. Like blood endothelial cells, lymphatic 
endothelial cells express ER-α. Endogenous estrogens reduce lymphedema by an ER-α-dependent 
mechanism while the loss of E2 decreases the expression of lymphangiogenic genes such as 
vegfr3 and lyve-1. The specific E2/ER-α binding regulates the expression of several genes, 
including ldlr. We revealed that lymphatic dysfunction occurs even before the onset of 
atherogenesis in ldlr-deficient mice by mechanisms that involve a defect in the propulsion of 
lymph through collecting lymphatic vessels. Our subsequent study poses that treatments that 
specifically palliate the down regulation of ldlr mRNA in lymphatic endothelial cells preserve the 
integrity of the lymphatic endothelium and sustain lymphatic function . However, whether the 
deletion of ER-α on LEC modulates lymphatic contraction capacity and tissue clearance is not 
known. 
Hypothesis: We hypothesize that ER-α deletion could affect the signaling of several genes 
involved in the contractile capacity of lymphatic vessels. This would have the effect of limiting the 
clearance capacity of the lymphatic system in chronic inflammatory diseases such as 
atherosclerosis. 
Methods and results: Lymphatic function and the expression of associated key genes were 
determined in mice with a deletion for ER-α or ER-β. Our results indicate that only ER-α are 
essential for the maintenance of lymphatic transport. Although the literature suggests that ER-α 
deficiency is deleterious to lymphatic function through its effect on lymphangiogenesis, our data 
suggest that the defect in lymphatic transport is seemingly due to the contraction ability of the 
collecting lymphatic vessels. 
Conclusion: Ultimately, our results will allow a better understanding on how ER-α modulation 
affects lymphatic dysfunction associated with atherosclerosis after menopause. 
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