@ ELVS

Canadian Lipid & Vascular Summit

PROGRAM

September 25 — 28, 2025

Delta Hotels Bessborough
Saskatoon, SK, CANADA



\ Delta Hotels Bessborough
601 Spadina Crescent E

€ LVS Saskatoon, SK S7K 4H9
September 25- 28, 2025

Thursday, 2-5pm Arrival and Registration
th
Sept 25 5:00-6:30pm Reception with food
6:30-6:45pm Welcome and Opening Remarks

6:45-8:30pm Session 1: Atherosclerosis and Diabetes
Chairs: Sebastien Gauvrit, Scott Widenmaier

6:45-7:15pm Altschul Lecture

Dr. Gordon Francis

University of British Columbia

Smooth Muscle Cell Foam Cells: Differences from
Macrophage Foam Cells and Their Importance as a
Specific Therapeutic Target

7:15-8:30pm Oral abstract presentations (10min + 5min Q)

0-1

Xiaobei Li

PhD Student (Université de Montréal)

Saturated and Unsaturated Fat-Based Ketogenic Diets
Attenuate Atherosclerosis in Atheroprone Male Mice
0-2

Rida Khan

Masters Student (University of British Columbia)
Investigating early single-cell changes to unravel the
chronology of cardiovascular complications in type 1 diabetes
0-3

Khushali Trivedi

PhD Student (University of Manitoba)

Sirtuin 3 Deficiency in the Liver is Associated with
Mitochondrial Dysfunction and Hepatic Steatosis in
Gestational Diabetes

0-4

Samuel Leung

Masters Student (University of British Columbia)
Spatial Gene Expression of Human Coronary Arteries
Revealed the Molecular Features of Diffuse Intimal Thickening
in Explanted Hearts

0O-5

Andria Henry

PhD Student (University of Toronto)

Lipoprotein(a) and the Arterial Endothelium: Elucidating
Mechanisms of Residual Cardiovascular Risk

8:30pm- Networking activities
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Friday, 7:30-8:30am Breakfast
Sept 26" 8:30-10:00am Session 2: Heart and Liver Health
Chairs: Erin Mulvihill, Vernon Dolinsky
8:30-9:15am Dr. Gary Lopaschuk Memorial Lecture
Dr. John Ussher
University of Alberta

The Regulation of Cardiac Fatty Acid Metabolism via
Malonyl CoA in Health and Disease

9:15-10:00am Oral abstract presentations (10min + 5min Q)

0-6

Jeong-Ah Yoo

PhD Student (McMaster University)

ApoA1 and HDL Selectively Protect the Heart During
Doxorubicin Chemotherapy via Hepatic SR-B1

0-7

Aaron Getachew

Masters Student (University of Alberta)

Hepatocyte Prosaposin Deficiency Alters Fibrotic Remodeling
in a Sex-Specific Manner during Metabolic Dysfunction-
Associated Steatohepatitis (MASH) Progression

0O-8

Afroza Ferdouse

PhD Student (University of Alberta)

Deciphering the role of retinoic acid signaling in alcohol-
associated liver disease using AlbCre:RARdn mice
10:00-10:15am Coffee Break

10:15-12:00pm Session 3: Regulators of Lipid Metabolism

Chairs: Scot Stone, Robert Brown

10:15-11:00am Rubenstein lecture

Dr. Stephen G Young

University of California Los Angeles

New Insights into APOAS Biology

11:00-12:15pm Oral abstract presentations (10min + 5min Q)

0-9

Jihong Lian

Research Associate (University of Alberta)

Arylacetamide Deacetylase (AADAC) Regulates Hepatic Lipid
Hydrolysis and De Novo Lipid Synthesis

0-10

Derek W. Stouth

Postdoctoral Fellow (McMaster University)

Targeting IP3R1, the major ER calcium release channel in the
liver, as a means of lowering PCSK9 expression and secretion
O-11

Jianfan lvy Nie

Masters Student (University of Ottawa)

Disrupted AMPK-mTORC1 Signaling Alters Liver Metabolism
in Mice

0-12

Shabnam Pourshojae

Masters Student (University of Ottawa)

Understanding the role of Irx1 and Irx2 transcription factors
in pancreatic alpha cell identity
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0-13

Julien Wourms

Masters Student (University of Alberta)

The Vagus Nerve Mediates NTS Glucagon Signalling to Lower|
Triglyceride-Rich Very Low-Density Lipoprotein Secretion

12:15-1:15pm Lunch

1:15-3:15pm Session 4: Stewart Whitman and Jean Davignon Lectures
Chairs: Morgan Fullerton, Changting Xiao

1:15-2:00pm Stewart Whitman Lecture
Dr. Emily Day

Western University

Mitochondrial Stress Meets Immunity: The Role of the
mtUPR and Mitochondrial Proteases in Macrophage
Inflammation

2:00-2:45pm Jean Davignon Lecture

Dr. Khosrow Adeli

University of Toronto

Postprandial Lipid Metabolism: Mechanistic Pathways from
Experimental Models to Human Physiology

2:45-3:15pm Group photo
3:15-6:00pm Trainee Networking
No sign-up required!
6:00pm Dinner on your own
7:00-8:00pm CSATVB Exec/Directors Meeting

8:00-9:00pm CLC Business Meeting
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Saturday, 7:30-8:30am Breakfast
Sept 27" 8:30-10am Session 5: CSATVB — KSoLA Joint Symposium on
Dyslipidemia
Chairs: Warren Lee, Bernardo Trigatti
8:30-9:15am Physician Scientist Lecture

Dr. Daniel Gaudet

Université de Montréal

Meeting the Challenges of Tomorrow in the Management of
Severe and Extreme Hypertriglyceridemia

9:15-9:45am Dr. Sang Min Park

Division of Cardiology, Nowon Eulji Medical Center
Clinical Benefits of Early Statin and Ezetimibe
Combination Therapy for Primary Prevention in People
with Dyslipidemia

9:45-10:30am Oral abstract presentations (10min + 5min Q)

0-14

Reihane Taheri

PhD Student (University of Alberta)

The association of healthy eating index score and n-3 fatty
acid intake with cardiovascular diseases incidence and lipid
biomarkers in Alberta's Tomorrow Project cohort

0-15

Hannah Zhang

PhD Student (University of Manitoba)
Lysophosphatidylcholines as early markers and molecular
mediators of AMI-induced cardiogenic shock

0-16

Elad Shemesh

Postdoctoral Fellow (McMaster University)

Extreme HDL and risk for cardiovascular disease and
mortality: An ancestry-based analysis

10:30-10:45am Coffee Break

10:45-12:15pm Session 6: Inmunometabolism
Chairs: Rami Al Batran, Scott Widenmaier
10:45-11:30am Simon Pierre Noel Lecture

Dr. Katey Rayner

University of Ottawa Heart Institute

Cross-talk of Lipids & Inflammation in Cardiometabolic
Disease

11:30-12:15pm Oral abstract presentations (10min + 5min Q)

017

Ruoqi Yu

Masters Student (University of Saskatchewan)

Oxidized phosphatidylcholine induced neurodegeneration in
the grey matter is partially dependent on necroptosis activation
and is mitigated by microglia

0-18

Ali A. Abdalbari

Masters Student (University of Ottawa)

Dipeptidyl Peptidase-4 (DPP4) at the Crossroads of
Metabolism, Inflammation, and Atherosclerosis

0-19

Anthony Parent

PhD Student (McGill University)
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Targeting PRMTS limits plaque growth by blunting
macrophage proliferation and boosting efferocytosis

12:15-1:30pm Lunch

12:15-1:30pm CSATVB Annual General Meeting

1:30-3:00pm Session 7: Vascular Biology and Emerging Therapies
Chairs: Jessica Yue, Scott Widenmaier

1:30-2:00pm Dr. Sebastien Gauvrit

University of Saskatchewan

Cellular and Molecular Dynamics of Vascular Development
2:00-3:15pm Oral abstract presentations (10min + 5min Q)

0-20

Christopher Yuen

PhD Student (University of British Columbia)

Early hyperactivation of endothelial-specific pathways prevents
diabetes-associated chronic vascular damage

0-21

Tianyu Hang

Postdoctoral Fellow (University of Saskatchewan)
Characterization of Gut-Derived Extracellular Vesicles during
Active Lipid Absorption

0-22

Umar Farouk Mustapha

Postdoctoral Fellow (University of Saskatchewan)

M30, a Thirty Amino Acid Mid-Segment of Nesfatin-1 Exhibits
Potential Lipid Lowering Effects in a Human Liver Cell Line
0-23

Sora Kwon

Postdoctoral Fellow (University of Ottawa)

Empagliflozin Ameliorates Hepatic Steatosis and Fibrosis via
Ketogenesis-Dependent and -Independent Mechanisms
0-24

Farnoosh Tabatabaeian

Masters Student (University of Saskatchewan)

GLP-1R/GIPR Dual Agonism Reduces Intestinal Lipid

Secretion
3:30-5:30pm Poster session
6:00pm Dinner + Trainee Award Presentation + Recreation

Sunday, Departure
Sept 28"
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Saturated and Unsaturated Fat-Based Ketogenic Diets Attenuate Atherosclerosis in
Atheroprone Male Mice

Xiaobei Li'?®, Abdualrahman Mohammed Abdualkader'??, Elizabeth Lacroix*, Jiaheng Guan'23,
Yiming Yin'23, Catherine Martel*, Rami Al Batran'??

' Faculty of Pharmacy, Université de Montréal

2 Montreal Diabetes Research Center

% Cardiometabolic Health, Diabetes and Obesity Research Network
* Montreal Heart Institute, Montréal, QC, Canada

Background: Ketogenic diets (KDs), characterized by very low carbohydrate and high fat intake, are
increasingly popular for weight loss. Classical KDs are typically high in saturated fats, raising
concerns that long-term adherence may promote atherosclerosis. Evidence from other dietary
patterns suggests that replacing saturated with unsaturated fats can slow atherosclerosis
progression. However, the influence of fat composition within KDs on cardiovascular risk and weight
regulation remains unclear.

Hypothesis: We postulated that a saturated fat-based KD (SF-KD) would accelerate
atherosclerosis, whereas an unsaturated fat-based KD (UF-KD) would not, with both diets producing
comparable weight loss.

Methods: Male LDL receptor—deficient mice were made obese with a high-fat diet (HFD) and then
randomized to 18 weeks of HFD, SF-KD, or UF-KD, each supplemented with cholesterol. A low-fat
diet (LFD) group served as a healthy control.

Results: Compared with the HFD group, mice fed SF-KD and UF-KD exhibited markedly smaller
lesions in the aortic sinus, with reductions of approximately 57% and 62%, respectively.
Nevertheless, lesion sizes in both KD groups remained nearly twice as large as those in the LFD
group. Quantitative analysis revealed that necrotic core area, collagen content, and VCAM-1 positive
staining were significantly reduced in both KD groups relative to HFD, reaching values comparable to
LFD. By contrast, a-SMA positive area did not differ between HFD and KD groups, and both were
significantly higher than in the LFD group. Plasma cholesterol in the VLDL and LDL fractions was
significantly lower in KD-fed mice than in HFD-fed mice, although still higher than in the LFD group.
Inflammatory markers (TNF-a, IL-6, VCAM-1, ICAM-1, MCP-1) were strongly elevated in HFD-fed
mice but returned to levels comparable to LFD in both KD groups. Consistent with this, KEGG
pathway analysis showed that both KDs downregulated several inflammatory pathways, including
NOD-like receptor signaling and cytokine—cytokine receptor interaction. Macrophage coverage within
lesions (CD45*CD68*) was comparable across groups. However, both KDs significantly increased
the M2/M1 macrophage polarization ratio compared with the HFD group, indicating a shift toward an
anti-inflammatory environment. Ex vivo assays further showed that both KDs, particularly SF-KD,
markedly reduced ox-LDL uptake relative to HFD, which in turn limited foamy cell formation during
the early stage of lesion development. Both KD interventions induced rapid weight loss after the
dietary switch. However, mice in the UF-KD group began to regain weight after two weeks. By the
end of the study, their body weight was close to that of the HFD group. In contrast, SF-KD mice
maintained lower body weight throughout, remaining only slightly above LFD levels.

Conclusions: In LDL receptor—deficient mice, both saturated and unsaturated fat-based KDs
reduced systemic inflammation and atherosclerotic plaque burden compared with an obesogenic
HFD, yet both remained atherogenic relative to a healthy LFD. UF-KD conferred no advantage over
SF-KD in limiting atherosclerosis, whereas SF-KD was more effective in sustaining weight loss.

PhD Student
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Investigating early single-cell changes to unravel the chronology of cardiovascular
complications in type 1 diabetes

Rida Khan'.3, Taylor A. Ricci'.?, Puja Biswas".?, Constadina Panagiotopoulos'.?, Pascal Bernatchez?,
Angela M. Devlin'.?

' Department of Pediatrics, The University of British Columbia, Vancouver, Canada; 2 Department of
Anesthesiology, Pharmacology and Therapeutics, The University of British Columbia, Vancouver,
Canada; ® BC Children's Hospital Research Institute, Vancouver, Canada

Introduction: Type 1 diabetes (T1D) is an autoimmune disease marked by the destruction of insulin-
producing pancreatic beta cells and is the predominant form of diabetes diagnosed in childhood.
T1D-associated hyperglycemia causes vascular damage and afflicted individuals have a 10-fold
higher risk of early-onset cardiovascular disease. However, the chronology and pathophysiology of
vascular damage, especially in the early phase, is not fully understood. This study aims to investigate
molecular mechanisms and the chronology of vascular damage during pediatric diabetes progression
using a mouse model to identify biomarkers of early vascular damage.

Hypothesis: We hypothesize that sex-specific cardiovascular damage is already present at diabetes
onset and worsens over time in pediatric T1D.

Methods and Results: Single-cell RNA sequencing (scRNA-seq) was conducted on whole aorta
from male and female C57BL/6J Ins2+/Akita mice, a model of pediatric diabetes, and age-matched
control littermates at: 1) diabetes onset (blood glucose =216.7mmol/L); and 2) 4 weeks post-diabetes
onset. Male and female Ins2+/Akita mice develop diabetes at ~age 4 weeks and 6 weeks,
respectively. At diabetes onset, Ins2+/Akita male aorta exhibited lower T-cell populations, more
vascular smooth muscle cells (VSMC) and fibroblasts along with upregulated inflammatory pathway
gene expression in endothelial cells (ECs) compared to age-matched controls. At 4 weeks post-
onset, Ins2+/Akita male aorta shifts towards a greater immune cell population and reduced VSMC
and fibroblasts compared to controls. At both time points, upregulation of pathways related to
vascular development was observed in ECs from Ins2+/Akita male aorta. Female Ins2+/Akita aorta at
diabetes onset and post-onset had reduced fibroblast and VSMC populations and showed greater
upregulation of inflammatory pathways in ECs at post-onset of diabetes compared to controls.
Analysis of gene expression identified upregulation of pathways related to muscle differentiation and
extracellular matrix organization in male and female Ins2+/Akita aorta at both timepoints.
Immunohistochemical analysis is underway to validate the presence of T-cell subtypes, assess
vascular remodelling, and confirm the expression of relevant differentially expressed genes derived
from scRNA-seq data. Intima media-thickness of the aortic arch is being measured to quantify early
structural changes in vascular tissue during the progression of diabetes.

Conclusions: The current identification of sex-specific cellular and gene expression changes,
including early immune activation at diabetes onset in a mouse model of pediatric diabetes, supports
the concept that major vascular damage may already be present in the pre-clinical phases of the
disease, which will likely contribute to the initiation and progression of vascular complications in
diabetes. These findings will help uncover biomarkers of early vascular damage that guide the
development of targeted interventions to prevent and treat cardiovascular complications in children
with diabetes.

Masters Student
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Sirtuin 3 Deficiency in the Liver is Associated with Mitochondrial Dysfunction and Hepatic
Steatosis in Gestational Diabetes

Khushali Trivedi'*#, Bo Xiang'**, Jewel Paskaruk'3#, Ayesha Saleem?**, Vernon W. Dolinsky'=>*

' Department of Pharmacology and Therapeutics, University of Manitoba; 2 Department of Oral
Biology, University of Manitoba; * Children's Hospital Research Institute of Manitoba; * Diabetes
Research Envisioned & Accomplished in Manitoba, Winnipeg, MB

Background: Pregnancy is characterized by profound metabolic changes in maternal metabolism
that serve to support the growth and development of the fetus. Gestational diabetes mellitus (GDM)
is the most common transient metabolic disorder during pregnancy. GDM significantly increases the
post-pregnancy risk of type 2 diabetes and obesity. GDM is characterized by insulin resistance and
glucose intolerance, though the molecular mechanisms responsible remain incompletely understood.
Previously we identified hepatic lipid accumulation during pregnancy as a central feature driving
impaired glucose homeostasis. Sirtuin-3 (SIRT3) is a mitochondrial NAD*-dependent deacetylase
that regulates oxidative metabolism, including fatty acid beta-oxidation, particularly in the liver,
though its function during pregnancy has not been investigated. Recently, we discovered that hepatic
SIRT3 expression was reduced in rodent models of GDM.

Hypothesis: Liver-specific deficiency of SIRT3 impairs mitochondrial fatty acid oxidation, leading to
hepatic steatosis, dyslipidemia, and glucose intolerance during pregnancy, that are characteristic of
GDM.

Methods: Liver-specific SIRT3 knockout mice (SIRT3-LKO) were generated by crossing
Sirt3tm1.1Auwmice from Jackson Labs with loxP sites flanking exons 2-3 of the Sirt3 gene with
albumin-promoter driven cre-recombinase mice. SIRT3-LKO mice and Cre-negative controls were
fed either a low-fat diet (10% kilocalorie fat) or high-fat-sucrose diet (45% kilocalorie fat) for 6-weeks
before pregnancy and throughout the 3-week mouse pregnancy to induce GDM. Glucose tolerance
tests were performed at gestational day (GD16). At GD18, maternal serum and liver tissues were
collected. Hepatic steatosis was visualized by hematoxylin and eosin and quantified using Oil Red O
staining. Liver and serum triglycerides and circulating free fatty acids were quantified. Mitochondrial
function was assessed using the Agilent Seahorse XFe24 Analyzer to measure complex I- and fatty
acid—driven respiration in isolated liver mitochondria.

Results: Pregnant SIRT3-LKO mice exhibited glucose intolerance (1.3-fold, p<0.01) and serum
insulin levels elevated by 1.5-fold (p<0.01) compared to controls. Histological analysis of the liver
showed marked hepatic steatosis, with Oil Red O—positive area increased by 2-fold (p<0.0001) in
SIRT3-LKO mice only during pregnancy. Biochemical analysis confirmed 1.8-fold elevation in hepatic
triglyceride levels (p<0.05), increased serum triglycerides (1.4-fold, p<0.01) and 2-fold elevation in
circulating FFAs (p<0.05). Mitochondrial respiration was significantly impaired, with fatty acid
oxidation reduced by 2.5-fold (p<0.001) and complex |-linked basal respiration reduced by 1.4-fold
(p<0.0001) in SIRT3-LKO liver mitochondria.

Conclusions: SIRT3 is a key regulator of hepatic mitochondrial function and lipid metabolism during
pregnancy at a stage when maternal demands for energy production are high. Liver-specific SIRT3
deficiency disrupts fatty acid oxidation and promotes lipid accumulation in the liver, leading to
elevated circulating lipids, hyperinsulinemia, and glucose intolerance—metabolic hallmarks of GDM.
These findings provide mechanistic insights that link mitochondrial dysfunction during pregnancy to
hepatic steatosis and impaired control of blood glucose levels during pregnancy, key features in the
pathogenesis of GDM. Future studies will investigate whether activation of SIRT3 can reverse
hepatic steatosis and improve glycemic control during pregnancy.

PhD Student
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Spatial Gene Expression of Human Coronary Arteries Revealed the Molecular Features of
Diffuse Intimal Thickening in Explanted Hearts

Li, Boaz*; Leung, Samuel*; Elishaev, Maria; Cheng, Wan Hei; Mocci, Giuseppe; Bjorkegren, Johan L.
M.; Lai, Chi; Singh, Amrit; Wang, Ying

University of British Columbia

Background: Diffuse intimal thickening (DIT) is a pre-clinical stage of atherosclerosis characterized
by thickened intima. The molecular basis of its susceptibility to atherogenesis is unknown, and
mechanistic investigations cannot be performed in commonly used mouse models, in which DIT does
not exist. Vascular smooth muscle cells (SMCs) are the predominant cell type that occupies the
intima and media of DIT. The molecular differences between these two layers may reveal the earliest
phenotypic changes in SMCs to promote atherosclerosis. Spatial transcriptomics would allow for
exploration of the intima and medial layers separately, which is especially useful for comparing
molecular features between intimal and medial SMCs in DIT. As input, there are two types of
samples that can be used: autopsy or explanted. Human coronary arteries from autopsies are easily
accessible compared to those collected from explanted hearts, however RNA degradation in autopsy
samples may introduce bias in the analysis and further complicate data interpretation. Before more
studies pursue spatial transcriptomics to understand the etiology of coronary artery disease, the
potential pitfall of using autopsy samples needs to be investigated.

Hypothesis: RNA degradation from autopsy samples make it inadequate for downstream spatial
transcriptomic analysis.

Methods and Results: Human coronary lesions were obtained from autopsies (n=7) and explanted
hearts from transplant patients (n=7), preserved as FFPE blocks, and classified as diffuse intimal
thickening (DIT) or pathologic intimal thickening (PIT) using the modified American Heart Association
criteria. RNA was extracted (Qiagen, CAT#73504) and quality assessed by DV200 (RNA 6000 Pico
Kit, Agilent, CAT#5067-1513) on a Bioanalyzer. DIT samples with DV200 = 30% were sectioned,
mounted on Visium SD slides (10x Genomics), stained with H&E, and processed using Seurat
(v5.0.1). RNA quality was further examined via spatial heatmaps of mitochondrial gene distribution.
Data were normalized with regularized negative binomial regression and batch-corrected using
Harmony. Capture spots for intima and medial layers were identified by overlaying them onto H&E
images. A linear mixed-effects model identified DEGs between autopsy and explanted samples
(intima + medial layers), and within explanted samples between layers. Significance was set at FDR
< 0.01. DEGs were ranked by log2-fold change, visualized by volcano plots, and analyzed for gene
ontology (Cellular Component 2023) and pathway enrichment (BioPlanet 2019) using Enrichr.
Although autopsy samples met the RNA quality standard for Visium (DV200 = 30%), only arteries
from explanted hearts exhibited reliable sequencing performance. Genes enriched in TGF-§-
mediated remodeling of the extracellular matrix were overrepresented in the intima. SMCs enriched
in the intima are dedifferentiated, but unlike those in the atherosclerotic lesions, they are not pro-
inflammatory.

Conclusions: Our findings indicate that autopsy samples are not ideal to distinguish subtle
differences among cell phenotypes. SMCs in thickened intima may lead to lipid retention but not
necessarily the onset of atherosclerosis.

Masters Student
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Lipoprotein(a) and the Arterial Endothelium: Elucidating Mechanisms of Residual
Cardiovascular Risk

Andria Henry ', Ruogi Wang?®, Yitong Liu®, Ho Man Ryan Yee *, Michael Boffa®, Marlys Koschinsky®,
Changsen Wang?, Warren L. Lee'?*’

' Department of Biochemistry, University of Toronto, Ontario, Canada

2 Keenan Research Centre for Biomedical Sciences, Canada

3 Department of Immunology and Cell System Biology, University of Toronto, Ontario, Canada

“ Department of Laboratory Medicine and Pathobiology, University of Toronto, Ontario, Canada

® Department of Biochemistry and Robarts Research Institute, Schulich School of Medicine &
Dentistry, University of Western Ontario, London, Ontario, Canada

® Robarts Research Institute, University of Western Ontario, London, Ontario, Canada

" Department of Medicine and the Interdepartmental Division of Critical Care Medicine, University of
Toronto, Ontario, Canada.

Background: Atherosclerosis is initiated by the deposition of lipids, particularly low-density
lipoprotein (LDL), underneath the arterial endothelium. Despite effective treatments to significantly
lower LDL levels, patients continue to experience cardiovascular events indicating the existence of
residual risk factors. Lipoprotein(a) [Lp(a)] is a unique lipoprotein that is structurally similar to LDL but
significantly more atherogenic. Both LDL and Lp(a) include the surface apolipoprotein B100,
however, Lp(a) is uniquely characterized by the addition of apolipoprotein(a) [apo(a)], which exists in
differently sized isoforms. Lp(a) can also bind to oxidized phospholipids, inducing inflammation,
which then exacerbates its pro-atherogenic effects. Previous studies have shown that Lp(a) can
accumulate in human arteries, with the degree of deposition correlating with the severity of
atherosclerosis. However, the mechanism(s) by which circulating Lp(a) in arterial blood crosses the
endothelial barrier to deposit in the arterial intima remain unknown.

Hypothesis: We hypothesized that Lp(a) crosses the arterial endothelium by transcytosis using
specific receptors.

Methods and Results: Using Total Internal Reflection Fluorescence (TIRF) microscopy, we
observed that fluorophore-tagged Lp(a) undergoes transcytosis across primary human coronary
artery endothelial cells (HCAEC). Interestingly, Lp(a) undergoes endothelial transcytosis at a higher
rate in female HCAECs than male HCAECs. Excess unlabelled Lp(a) and unlabelled LDL both
attenuated Lp(a) transcytosis, suggesting potentially common receptors. Knockdown of ALK1 and
caveolin-1 significantly attenuated Lp(a) transcytosis, while depletion of LDLR or SR-BI did not. The
requirement for ALK1 was observed using Lp(a) from two different donors exhibiting different lengths
of apo(a). In addition, an antibody to the ALK1 extracellular domain significantly inhibited Lp(a)
internationalization and transcytosis by HCAEC. Finally, Lp(a), but not LDL, activated SMAD1/5
signaling (known to be downstream of ALK1) in HCAEC. In mice, we observed acute and dose-
dependent deposition of fluorophore-tagged Lp(a) in the atheroprone region of murine aortas, without
deposition of equimolar amounts of dextran (control for paracellular leakage).

Conclusions: Lp(a) can undergo receptor-mediated endothelial transcytosis via caveolae and the
ALK1 receptor. Our preliminary findings suggest that Lp(a) may directly bind and activate ALK1
signaling. We are currently determining the molecular mechanisms behind both phenomena in vitro
and validating our results in wild type vs tissue-specific knockout animals. Ultimately, this work will
elucidate the mechanisms behind Lp(a)-driven atherogenesis and residual cardiovascular risk.

PhD Student
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ApoA1 and HDL Selectively Protect the Heart During Doxorubicin Chemotherapy via Hepatic
SR-B1

Jeong-Ah Yoo, Bernardo Trigatti

Department of Biochemistry and Biomedical Sciences, McMaster University, Hamilton, Ontario,
Canada

Background: Doxorubicin (DOX) is a powerful chemotherapy drug but can cause cardiotoxicity, a
life-threatening side effect. Our lab found that either over-expression or injection of Apolipoprotein
(Apo) A1, a major component of high density lipoprotein (HDL), protects mice against DOX-induced
cardiotoxicity, and that this protection was dependent on the scavenger receptor class B type | (SR-
B1) an HDL receptor expressed in a variety of tissues including the liver and cardiomyocytes. Given
the similar mechanisms by which DOX induces toxicity in tumor cells and cardiomyocytes, it is critical
to test the selectivity of any potential cardioprotective agent for DOX-induced cardiotoxicity. We
therefore aimed to determine whether ApoA1 or HDL mediated protection against DOX-induced
cytotoxicity was selective for the heart as compared to breast tumor cells, and to explore the
requirement for SR-B1 expression in the liver versus cardiomyocytes.

Hypothesis: We hypothesized that ApoA1 and HDL protect against DOX-induced cardiotoxicity in a
manner that is selective for the heart and does not compromise the anti-tumor activity of DOX.
Furthermore, we hypothesized that this selective cardioprotection requires SR-B1 expression in
hepatocytes, but not in cardiomyocytes.

Methods: In vitro, neonatal mouse cardiomyocytes and murine 4T1 breast cancer cells were treated
with DOX+HDL or ApoA1 and apoptosis was measured using TUNEL staining. In vivo, Balb/c mice
were inoculated with 4T1 tumor cells and treated weekly with DOX alone or in combination with HDL
or ApoA1 for 5 weeks. Tumor size over the course of the 5 weeks, and cardiac cell apoptosis and
cardiomyocyte atrophy were measured 1 week after the end of the treatment period. To investigate
the requirement for SR-B1 expression in hepatocytes versus cardiomyocytes, Liver specific SR-B1
KO mice (SR-B1-LIVKO), cardiomyocyte specific SR-B1 Ko mice (SR-B1-CMKO) or control (SR-B1-
floxed) mice (all on C57BL6/J background) were treated weekly for 5 weeks with DOX alone or in
combination with ApoA1 and cardiac cell apoptosis and cardiomyocyte atrophy were measured 1
week following the final treatment.

Results: In vitro treatment with HDL but not ApoA1 protected cardiomyocytes against DOC induced
apoptosis and atrophy but did not protect 4T1 tumor cells against DOX-induced apoptosis. In vivo,
treatment of tumor bearing Balb/C mice with either ApoA1 or HDL protected them against DOX-
induced cardiac cell apoptosis and cardiomyocyte atrophy but did not interfere with DOX-induced
suppression of tumor growth. Liver specific inactivation of SR-B1 gene expression increased
susceptibility of cardiac cells to DOX-induced apoptosis and reduced the effectiveness of ApoA1
injection to suppress DOX-induced cardiac cell apoptosis and prevented ApoA1-mediated protection
against DOX-induced cardiomyocyte atrophy. In contrast, cardiomyocyte-specific inactivation of SR-
B1 gene expression did not impact ApoA1-mediated protection against DOX-induced cardiac cell
apoptosis or cardiomyocyte atrophy.

Conclusions: HDL-based therapies may reduce DOX-induced cardiotoxicity without impacting the
effectiveness of DOX-mediated chemotherapy, and this selective cardioprotective effect appears to
be dependent on hepatic expression of the HDL receptor, SR-B1.

PhD Student
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Hepatocyte Prosaposin Deficiency Alters Fibrotic Remodeling in a Sex-Specific Manner
during Metabolic Dysfunction-Associated Steatohepatitis (MASH) Progression

Aaron Getachew, Jiabei Zheng, Peter U. Amadi, Govind S. Gill, Suha Jarad, Raj Patel, Rong Li,
Hongmei Gu, Dawei Zhang

University of Alberta

Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a leading cause
of chronic liver disease, encompassing a spectrum of liver disorders ranging from simple fat
accumulation to its progressive and inflammatory stage, metabolic dysfunction-associated
steatohepatitis (MASH). A key determinant of morbidity and mortality in MASH is the development of
liver fibrosis, which strongly predicts progression to advanced stages of cirrhosis and hepatocellular
carcinoma. Liver fibrosis arises when chronic injury and inflammation disrupt normal repair
processes, leading to excessive extracellular matrix (ECM) deposition. Hepatocytes play a central
role in this process. During MASH, hepatocytes undergo injury and death, releasing inflammatory
mediators and signals that recruit immune cells and activate hepatic stellate cells, driving excess
ECM deposition and fibrosis. Recent studies suggest that the lysosome and sphingolipid metabolism
are essential for maintaining hepatocyte homeostasis under metabolic stress. Prosaposin (PSAP) is
a lysosomal precursor protein required for glycosphingolipid degradation. PSAP has been implicated
in stress pathways and cell survival. However, its role in hepatocyte-driven fibrogenesis during
MASH has not been explored.

Hypothesis: We hypothesize that prosaposin (PSAP) plays a role in maintaining hepatocyte
homeostasis during MASH, and its loss will promote altered extracellular matrix remodelling and
exacerbate liver injury.

Methods and Results: The study included two groups of mice: control mice with the floxed Psap
gene (Psap fl/fl) and hepatocyte-specific prosaposin knockout mice (PsapHepKO). Male and female
mice from both groups were fed a MASH diet for 30 weeks to induce MASH. Fasting body weight,
fasting blood glucose, and plasma ALT activity were measured. Fibrosis was evaluated by picrosirius
red staining for collagen deposition, and ECM proteins and gene expression (Col1a1, Fn1, Acta2)
were analyzed. Inflammatory cytokines 111b and Tnfa were also assessed. Our findings revealed that
endpoint fasting body weight was similar in both sexes; however, females exhibited significantly
higher fasting blood glucose (5.9 mmol/L vs 5.1 mmol/L, p<0.05) and increased liver weight relative
to controls (p<0.05), whereas no changes were observed in males. Plasma ALT activity was
significantly increased in PsapHepKO mice (5.95 U/L) versus controls (2.00 U/L), representing
approximately a 3-fold elevation in both sexes. From the histological analysis, female PsapHepKO
demonstrated a significant increase in collagen deposition (p<0.05) while males displayed an upward
trend. Compared to the control, the expression of ECM gene markers Col1a1 and Acta2 remained
unchanged for both sexes. However, both insoluble and plasma fibronectin (Fn1) were significantly
decreased (p<0.05) in female PsapHepKO. Inflammatory cytokines II1b and Tnfa gene expression
was unchanged between groups.

Conclusions: PSAP deficiency in hepatocytes led to female-specific collagen accumulation,
accompanied by reduced Fn1 expression and decreased plasma fibronectin. Additionally,
hepatocyte-specific PSAP removal altered metabolic and injury parameters in a sex-specific manner.
These findings suggest that hepatocyte-derived PSAP plays a sex-specific role in regulating fibrotic
pathways during MASH progression.
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Deciphering the role of retinoic acid signaling in alcohol-associated liver disease using
AlbCre:RARdN mice

Afroza Ferdouse'?, Samantha E. Kinney'?, Robin D. Clugston'?

' Department of Physiology, University of Alberta, Edmonton, AB, Canada
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Background: Chronic alcohol consumption is a global health burden, predominantly damaging the
liver, leading to alcohol-associated liver disease (ALD). Despite significant studies, a comprehensive
understanding of the ALD pathogenesis is unclear, and there is no FDA-approved drug available for
its treatment. Historically, ALD is associated with disrupting hepatic vitamin A homeostasis, which
exerts physiological effects via retinoic acid (RA) signalling in the body.

Hypothesis: We hypothesize that alcohol misuse dysregulates hepatic RA signaling, thereby
promoting the pathogenesis of ALD. To test this hypothesis, we propose that transgenic
(AlIbCre:RARdN) mice, which lack functional hepatic RA signaling, will exhibit exacerbated ALD when
fed an alcohol-containing diet.

Methods: AlbCre:RARdn transgenic and control mice were provided with liquid diets with or without
alcohol using the NIAAA chronic-binge model of ALD. Hepatic steatosis and injury were evaluated
using histopathological and biochemical approaches. Hepatic and plasma Vitamin A levels were
measured using HPLC, while hepatic inflammation and lipid metabolism markers were assessed by
gPCR and western blot analysis.

Results: AlbCre:RARdn mice exhibited increased hepatic triglyceride content and elevated plasma
ALT levels compared to control mice, independent of alcohol consumption. Hepatic cholesteryl ester
levels were also higher in transgenic mice compared to control mice. Free fatty acids were increased
in alcohol feeding, regardless of genotype. Among the phospholipid species, alcohol increased the
levels of phosphatidylethanolamine, phosphatidylserine and phosphatidylinositol, whereas
phosphatidylcholine was unaffected by either alcohol or genotype. Although main genotype effects
were detected for phosphatidylethanolamine and phosphatidylserine levels, in the post-test, there
was no pairwise difference. Hepatic retinol level was unchanged, while retinyl ester levels were
decreased, and plasma retinol level was increased in transgenic mice compared to control mice.
Hepatic Ppara expression was reduced in transgenic mice, while Pparg expression was unaffected
by either alcohol or genotype. Alcohol feeding decreased Srebf1 expression. Tnfa and Col1a1
expression were elevated in transgenic mice compared to controls, but the post-test comparison for
Col1a1 showed no pairwise difference between the groups for alcohol exposure. In contrast, Tgfb1
expression was induced by alcohol exposure.

Conclusions: AlbCre:RARdn mice exhibit a pronounced genotype effect characterized by increased
hepatic lipid accumulation and elevated liver injury markers. Contrary to our expectations, adding
alcohol to the diet did not worsen the ALD in these mice. Future studies on investigating the role of
RA signaling in VLDL assembly and export in the context of ALD are warranted.
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Arylacetamide Deacetylase (AADAC) Regulates Hepatic Lipid Hydrolysis and De Novo Lipid
Synthesis

Jihong Lian, Randal Nelson, Russell Watts, and Richard Lehner
University of Alberta

Background: Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) is characterized
and initiated by the accumulation of triacylglycerols (TG) and cholesteryl esters (CE) in the liver.
Although it is well established that dysfunction of lipase(s) in hepatic lipid turnover is related to the
development of MASLD, the regulation of hepatic lipolysis 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 Il membrane protein and was also
identified in liver lipid droplet proteome. Our studies have shown that AADAC catalyzes TG and CE
hydrolysis, and AADAC deficient mice present with increased TG and CE concentrations in the liver
and increased de novo lipogenesis in hepatocytes. Understanding the molecular mechanisms
underlying AADAC function is crucial for elucidating the role of AADAC in hepatic lipid metabolism.
Hypothesis: The transmembrane domain of AADAC regulates TG and CE access to the active site
of the lipase, and the product released by AADAC in the ER regulates de novo lipid synthesis.
Methods: Protein structure prediction by AlphaFold revealed tyrosine residues in the transmembrane
domain of AADAC that interact with the lid helix which may regulate substrate access to the active
site. As part of a putative inverted Cholesterol Recognition/interaction Amino acid Consensus
(CRAC) motif, these tyrosine residues may mediate regulation of AADAC activity by cholesterol.
Esterase activity of AADAC was measured after site-directed mutagenesis of these tyrosine residues
and after modulation of membrane cholesterol concentrations. To explore the global impact of
AADAC ablation on hepatic lipid metabolism, we performed RNA sequencing (RNA-seq) to generate
a comprehensive transcriptomic profile of livers collected from WT and AADAC KO mice after one
week of high-fat, high-cholesterol western-type diet feeding.

Results: Mutagenesis of tyrosine residues eliminated esterase activity of AADAC, showing their
important role in the catalytic function. Cholesterol depletion in AADAC expressing cells increased its
esterase activity, while increased cholesterol concentration reduced the activity, suggesting that ER
cholesterol is an important regulator of AADAC activity. Lipogenic genes, as well as pathways that
support de novo lipid synthesis, were systematically upregulated in the liver of AADAC KO mice.
Conclusions: We demonstrated that AADAC is a lipase responsible for performed neutral lipid
turnover in the liver. Additionally, AADAC may regulate de novo lipogenesis by modulating ER
cholesterol concentration through its CE hydrolase activity.
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Targeting IP3R1, the major ER calcium release channel in the liver, as a means of lowering
PCSK9 expression and secretion

Derek W. Stouth', Matthew Rosati', Lauren C. Irwin?, Susana CBR. Nakandakari®, Nazia Pathan #°¢,
Rachel J. Perry®, Guillaume Paré *°® Mark A. Tarnopolsky "8, Jakob Magolan 2, Richard C. Austin ®

' Department of Medicine, Division of Nephrology, McMaster University, The Research Institute of St.
Joe's Hamilton and the Hamilton Center for Kidney Research; ? Department of Biochemistry and
Biomedical Sciences, McMaster University; * Departments of Cellular & Molecular Physiology and
Internal Medicine (Endocrinology), Yale University School of Medicine, New Haven, CT, USA; *
Population Health Research Institute, McMaster University; 5The Departments of Medicine,
Epidemiology and Pathology, McMaster University; ® The Thrombosis and Atherosclerosis Research
Institute (TaARI), Department of Medicine, David Braley Research Institute; ” Department of
Medicine/Neurology, McMaster University; ® Department of Pediatrics, McMaster University

Background: Hyperlipidemia is a well know risk factor for cardiovascular disease (CVD), the leading
cause of death worldwide. Sedentary lifestyles, genetic variations and unhealthy diets, can increase
circulating levels of low-density lipoprotein (LDL) cholesterol, thereby promoting CVD. An effective
therapeutic strategy involves a lowering in the expression and secretion of proprotein convertase
subtilisin/kexin type 9 (PCSK9) from liver cells, thereby improving liver-mediated LDL cholesterol
clearance from the blood. We have now developed a novel class of caffeine-inspired therapeutics
that potently block PCSK9 expression/secretion. Although caffeine and our lead compounds increase
hepatic endoplasmic reticulum (ER)-calcium levels, which initiates the cascade of events that inhibit
PCSK®9, the caffeine-mediated target and underlying molecular mechanism remains unclear. In this
study, we demonstrate that modulating the ER calcium efflux channel inositol 1,4,5-triphosphate
receptor (IP3R1), a known target of caffeine, can impact PCSK9 expression/secretion.

Hypothesis: We hypothesized that liver-specific deletion of IP3R1 would mitigate ER-calcium efflux
and result in attenuated PCSK9 expression/secretion.

Methods: The immortalized human hepatocyte cell line, HuH7, known to express and secrete
PCSK9, was treated with siRNA-mediated knockdown of IP3R1 both in the absence or presence of
caffeine to assess their ability to secrete PCSK9 using an established ELISA. CRISPR/Cas9 was
then employed to generate IP3R1 knockout (KO) HuH7 cells to confirm whether IP3R1 is the
caffeine-mediated target for PCSK9 expression/secretion. Male wild-type (WT) and IP3R1 liver-
specific knockout (LSKO) mice (C57BL/6J background) were also studied at 12-weeks of age (~25 g
body mass). Both groups received intraperitoneal (IP) injections of vehicle or caffeine (50 mg/kg, 12
hours) to further elucidate the role of IP3R1 in murine hepatic tissue.

Results: We found that siRNA knockdown of IP3R1 led to a 50% reduction in IP3R1 protein levels in
HuH7 cells which correlated with a 50% reduction in secreted PCSK9. Caffeine further reduced the
secretion of PCSKO in silP3R1-treated cells in a dose-dependent fashion. Notably, CRISPR/Cas9-
mediated ablation of IP3R1 protein in HuH7 cells decreased PCSK9 secretion by more than 90%,
with the addition of caffeine having no effect on further lowering PCSK9. A >80% reduction in PCSK9
MRNA was also observed in the IP3R1 KO cells. Consistent with these findings, serum PCSK9
levels were >75% lower in IP3R1 LSKO versus WT mice. Relative to the WT vehicle group, secreted
PCSK9 was significantly reduced by ~50% in WT animals following IP injection of caffeine, whereas
PCSKO9 levels did not change between conditions in LSKO mice.

Conclusions: We have synthesized novel caffeine derivatives that markedly reduce PCSK9
expression/secretion in cultured hepatocytes and in mice. Collectively, our results suggest that
targeting IP3R1 in hepatocytes with our lead derivatives may represent a novel therapeutic strategy
for lowering PCSK9 and the management of hyperlipidemia.
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Disrupted AMPK-mTORC1 Signaling Alters Liver Metabolism in Mice

Jianfan Ivy Nie, Conor O'Dwyer, Samantha Aguanno, Morgan D. Fullerton

Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of
Ottawa, Ottawa, ON, Canada.

Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) is one of the most
prevalent chronic liver diseases characterized by liver steatosis, steatohepatitis and fibrosis, and it is
linked to an increased risk of cardiovascular disease. MASLD is a growing contributor to end-stage
liver disease and liver cancer. Dysregulation of glucose and lipid homeostasis is a key driver of
MASLD progression. The AMP-activated protein kinase (AMPK) and mechanistic target of rapamycin
complex 1 (mMTORC1) are well-established regulators of metabolic processes, which can become
dysregulated during MASLD progression.

Hypothesis: While it has been known for almost 20 years that AMPK can inhibit mMTORC1 signaling
via phosphorylation of the tuberous sclerosis complex 2 (TSC2) and the regulatory-associated
protein of MTOR (RAPTOR), the physiological importance of this signaling axis has never been
explored. We hypothesized that disrupting endogenous AMPK signaling to mTORC1 will lead to
increased chronic mMTORC1 activation that will increase liver lipogenic programs.

Methods: We generated TSC2 S1345A/RAPTOR S722/792A double knock-in (DKI) mice using
CRISPR-Cas9. To begin to understand the importance of this axis, we performed fasting and
refeeding experiments where the lipogenic and gluconeogenic responses are well characterized.
Blood and tissue samples were collected to assess metabolic changes at physiological, transcript
and protein levels.

Results: Levels of serum insulin, glucose and ketone bodies in fasting and refed mice showed no
difference between genotypes. Liver transcript analysis uncovered a sex-specific response in
lipogenic transcript expression with no changes in gluconeogenic transcripts. Following the
refeeding, female DKI mice exhibited significantly lower expression of lipogenic transcripts compared
to WT controls, whereas these differences were absent in males. Immunoblotting of liver lysates
revealed different phosphorylation of Ribosomal Protein S6 between WT and DKI mice in both sexes,
which is an important marker of mMTORC1 activity. In line with the transcript profile, the expression of
lipogenic relevant proteins suggested an altered lipogenesis in refed DKI mice, which was also sex
dependent. Gluconeogenic protein levels remained unchanged between WT and DKI mice.
Conclusions: Our findings suggested that while hepatic gluconeogenesis remains unaffected,
lipogenesis may be significantly modulated by alterations in AMPK-mTORC1 signalling, highlighting
a potential effect of chronic mTORC1 activation on lipid metabolism. This work may help provide
insights into the relationship between the AMPK-mTORC1 crosstalk and MASLD, and may be useful
in determining mechanisms of metabolic therapies such as intermittent fasting and metformin.
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Understanding the role of Irx1 and Irx2 transcription factors in pancreatic alpha cell identity

Shabnam Pourshojae, Marwan Bakr, Ahjin Chun, Chi-chung Hui, Erin E. Mulvihill, Kyoung-Han Kim
University of Ottawa Heart Institute

Background: Diabetes is a chronic metabolic disorder that imposes a significant health and
economic burden in Canada and worldwide. Its central pathological feature is pancreatic islet
dysfunction. While most research has focused extensively on pancreatic beta cells and insulin
secretion, pancreatic alpha cells are also dysregulated in both type 1 and type 2 diabetes. Diabetic
alpha cells exhibit hyperproliferation, transcriptional remodeling, and impaired glucagon secretion.
Despite their noted contributions to metabolic disease, our current understanding of the regulation
and function alpha cells in metabolic dysregulation remains comparatively underexplored. Iroquois
homeobox transcription factors, Irx1 and Irx2 (Irx1/2), are specifically expressed in pancreatic alpha
cells during development and adulthood and conserved in mice and humans. However, their roles in
alpha cell biology have not previously been investigated.

Hypothesis: We hypothesized that Irx1/2 are required for the maintenance of alpha cell identity and
function.

Methods and Results: Single-cell transcriptomic analysis of pancreatic alpha cells from diabetic
mice and human donors revealed significant downregulation of Irx1/2 expression, suggesting
potential implications of Irx1/2 in altered transcriptional programs and cellular responses of the
pancreas in diabetes. To investigate their functional role in the adult pancreatic alpha cells, we
utilized alpha cell-specific Irx1/2 double knockout mice (Irx1/2ADKO) generated by crossing
Irx1flox/flox:Irx2-/- line with Gcg-CreERT2 mice. To bypass the potential developmental effects, Cre-
Lox recombination was induced by tamoxifen injections at 8 weeks of age in male and female mice.
Irx1/2ADKO mice and littermate control mice on a standard chow exhibited comparable body weight
and body composition. In addition, glucose tolerance, insulin tolerance, and pyruvate tolerance tests
performed four weeks after recombination revealed no significant differences between Irx1/2ADKO
mice and wild-type controls, indicating preserved systemic metabolic function without metabolic
stress or intervention. However, plasma glucagon levels measured in fed and fasted states were
significantly reduced in Irx1/2ADKO mice compared to controls. While no overt morphological
abnormalities were noted in H&E-stained pancreatic sections, immunofluorescent staining revealed
markedly reduced glucagon expression without changes in insulin expression in Irx1/2ADKO
pancreas compared to controls, corroborating the functional phenotypes (i.e. decreased plasma
glucagon levels). To further interrogate alpha cell identity by Irx1/2 depletion, | performed Gcg-
CreERT2-based lineage tracing analysis by crossing Irx1/2ADKO mice with Rosa26tdTomato.
Notably, the loss of Irx1/2 led to an increased number of tdTomato+ cells, and these Gcg-lineage
cells variably lacked glucagon but expressed insulin, suggesting potential conversion of adult
pancreatic alpha cells to beta cells upon Irx1/2 loss.

Conclusions: Collectively, our findings suggest Irx1/2 as novel regulators of mature alpha cell fate.
Particularly, the potential conversion of alpha cells to beta cells by loss of Irx1/2 highlights their
importance in diabetes pathophysiology. These results provide mechanistic insight into islet cell
plasticity. Ongoing experiments, including perifusion assays to assess islet secretory function and
single-cell RNA sequencing to define transcriptome-based cell identity and trajectories, will further
elucidate the cellular and molecular mechanisms of pancreatic Irx1/2.
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The Vagus Nerve Mediates NTS Glucagon Signalling to Lower Triglyceride-Rich Very Low-
Density Lipoprotein Secretion

Julien Wourms, Mantash Grewal, Boyan Vasilev, Averi Chan, Deborah Yun, Bryan M. Lum, Jessica
T.Y. Yue

Alberta Diabetes Institute, Group on Molecular and Cell Biology of Lipids, University of Alberta

Background: Glucagon regulates lipid metabolism through direct actions on peripheral organs such
as the liver and adipose tissue, as well as in the brain. In particular, the nucleus of the solitary tract
(NTS) in the brainstem is known to regulate lipid and energy metabolism. In non-diabetic rats, NTS
glucagon, requiring NTS glucagon receptor and PKA, reduces hepatic triglyceride-rich very low-
density lipoprotein (VLDL-TG) secretion. In a rat model of type 2 diabetes (T2D), direct PKA
activation within the NTS, but not glucagon itself, reduces VLDL-TG secretion. The hepatic vagus
nerve is a key conduit for brain-liver communication to regulate hepatic lipid and glucose metabolism,
but its role in mediating the hypolipidemic effects of NTS glucagon remains unexplored.

Hypothesis: We hypothesized that the hypolipidemic effects of NTS glucagon and NTS PKA
activation on hepatic VLDL-TG secretion in non-diabetic and T2D animals, respectively, are
mediated via the hepatic vagus nerve.

Methods and Results: Male Sprague-Dawley rats underwent stereotaxic NTS bilateral cannulation,
vascular catheterizations, and hepatic vagotomy or sham vagotomy (control) surgery to investigate
the role of the hepatic vagus nerve. T2D was induced using nicotinamide and streptozotocin
injections combined with high-fat diet-feeding, confirmed by daily blood glucose monitoring. Hepatic
VLDL-TG secretion was assessed in 10h-fasted rats following intravenous injection of poloxamer (a
lipoprotein lipase inhibitor) with concurrent NTS infusions of glucagon, or PKA activator (Sp-cAMPS),
or vehicle control. In non-diabetic rats, NTS glucagon lowered VLDL-TG secretion in sham-operated
rats. Vagotomy abolished the hypolipidemic effect of NTS glucagon, demonstrating the requirement
of vagal neurotransmission to mediate the regulation of VLDL-TG by NTS glucagon. In T2D rats,
NTS Sp-cAMPS infusion lowered VLDL-TG secretion in sham T2D rats, but this effect was abolished
in vagotomized rats. These changes occurred independently of plasma glucose, insulin, glucagon,
and apoB48/100 levels, but the reductions in VLDL-TG in sham-operated rats given NTS glucagon or
NTS Sp-cAMPS correlated with reduced plasma free fatty acids.

Conclusions: Our findings suggest that the VLDL-TG-lowering effect of NTS glucagon in non-
diabetic and T2D animals requires an intact hepatic vagus nerve, as NTS glucagon and PKA
activation in the NTS reduces VLDL-TG secretion in a vagus-dependent manner. These results
highlight the hepatic vagus nerve as a critical mediator of NTS glucagon's lipid-lowering effects.
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The association of healthy eating index score and n-3 fatty acid intake with cardiovascular
diseases incidence and lipid biomarkers in Alberta's Tomorrow Project cohort

Reihane Taheri', Olivia Weaver?, Ming Ye?, Jennifer E. Vena®, Jeffrey A. Johnson?, Donna Vine',
Dean Eurich?, Spencer D Proctor’

University of Alberta

Introduction: Unhealthy diet and dyslipidemia are major risk factors for cardiovascular disease
(CVD). Studies have shown an inverse association between greater n-3 fatty acid (FA) intake and
reduced dyslipidemia and CVD risk. Recent data from Alberta's Tomorrow Project (ATP)
demonstrated that individuals with incident CVD (versus without) had higher non-fasting remnant
cholesterol (RC). We aimed to assess the association of the healthy eating index (HEI) score and n-3
FA intake with CVD incidence and non-fasting RC in the ATP cohort.

Methods: This is a prospective study on ATP study participants. The study was conducted in a
subset of ATP participants with dietary data (n=23,248), 36% male and 64% female, mean age of
50.2 (35-69) years, and no history of cancer or CVD in Alberta, Canada. Dietary intake was assessed
using the Canadian Diet History Questionnaire (CDHQ), a food frequency questionnaire (FFQ) from
which the Canadian HEI-2005 score and total n-3 FA intake were calculated. Lipid panel markers
were measured from non-fasting blood samples, and CVD was defined using the International
Statistical Classification of Diseases and Related Health Problems from linked administrative health
records. The two-sample independent t-test was used to compare the means between groups. The
Cox proportional hazard model was used to assess the association of dietary intakes with CVD
incidence, and the linear regression was used to assess the association of dietary intakes with lipid
biomarkers.

Results: The mean follow-up was 13.9 years. CVD incidence in males was significantly higher than
females (28 vs 22 %, P<0.001). For every 1 unit increase in the HEI score, the adjusted Hazard Ratio
(HR) of developing CVD decreased [HR:0.98 (95% confidence interval (Cl) 0.97-0.98), 0.99 (95%CI
0.98-0.99), and 0.97 (95%CI 0.97-0.98) in females, males, and total cohort, respectively) (P<0.05).
No significant association was found between absolute n-3 FA intake (g/d) with CVD incidence in
males [HR=1.09 (95%CI 0.99-1.2)], females [HR=1.09 (95%CI 0.91-1.11)], or the total group
[HR=1.05 (95%CI 0.98-1.12)]. However, higher relative intake (i.e. n-3 FA as proportion of energy)
increased the risk of developing CVD [HR=1.42 (95%CI 1.1-1.84), P=0.006] in males. Adjusted
multivariate regression in a subset (n=8,458) showed no association between n-3 FA (g/d) intake and
lipid biomarkers but a significant inverse association between HEI score and non-fasting RC
[coefficient: -0.006 (95%CI -0.009- -0.003) for females and -0.01 (95%CI -0.018- -0.005) for males],
and TG levels [-0.01 (95%CI -0.015- -0.006) for females and -0.01 (95%CI -0.02- -0.006) for males].
Conclusions: Higher overall diet quality but not n-3 FA intake was associated with a lower risk of
CVD incidence and non-fasting RC. Maintaining a high-quality diet is important in the prevention of
dyslipidemia and CVD.

PhD Student



0-15
Lysophosphatidylcholines as early markers and molecular mediators of AMI-induced
cardiogenic shock

Hannah Zhang',?, Aleksandra Stamenkovic?, Craig Resch?, Ashish Shah',?2, Amir Ravandi',?

' Department of Physiology and Pathophysiology, University of Manitoba, Winnipeg, Manitoba
2 Institute of Cardiovascular Sciences, St. Boniface Research Centre, Winnipeg, Manitoba

Background: Cardiogenic shock (CS) is a severe manifestation of acute heart failure leading to
circulatory collapse, with in-hospital mortality approaching 50% despite advances in therapeutic
options. This persistently high mortality is driven by the lack of specific biomarkers for early detection
and a poor understanding of the systemic collapse that follows a drop in cardiac output. These
shortcomings often lead to delays in treatment, exacerbating patient morbidity and mortality. Given
the rapid metabolic shifts during CS, we investigated plasma lipidomic alterations in acute myocardial
infarction (AMI)-induced CS in a hemodynamically well-defined patient cohort. We further used a
large animal model to define the temporal and spatial patterns of these lipid changes and determine
whether they originate from cardiac tissue or peripheral sources.

Hypothesis: There is a distinct lipidomic signature that will define AMI-induced CS.

Methods: Plasma and comprehensive hemodynamic data were collected from 259 patients
presenting with ST-elevation myocardial infarction (STEMI) prior to intervention. A porcine model of
AMI-induced CS was used for temporal and spatial lipid analysis, with serial blood sampling from
systemic venous, coronary sinus, and arterial sites. Lipidomic profiling was conducted using liquid
chromatography coupled with tandem mass spectrometry. Enzyme-linked immunosorbent assays
were used to assess concentrations of enzymes related to important lipid class changes.

Results: Of 310 analyzed lipids, several lysophosphatidylcholine (LPC) species were inversely
correlated with lactate, while acylcarnitines were positively correlated with lactate. Heart rate, stroke
index, the Granov Goor Index (GGl, a surrogate for left ventricular function), and left ventricular
stroke work index demonstrated significant correlations with LPC levels, whereas the classically used
parameters of blood pressure, cardiac output, and cardiac index showed limited or no correlation with
the plasma lipid profile. Furthermore, lower LPC levels at presentation were associated with
increased adverse outcomes and in-hospital mortality, and LPC levels were independent predictors
of patient mortality. Levels of secretory phospholipase A2-lla (sPLA2-Ila), a key enzyme responsible
for LPC synthesis, were paradoxically inversely related to LPC levels. Autotaxin, an enzyme
responsible for LPC cleavage, was also negatively associated with LPC levels. In the porcine model,
LPCs declined progressively during AMI-induced CS, most notably in peripheral venous blood. Flux
analysis indicated that baseline LPC release shifts toward systemic consumption or catabolism
during ischemia-related shock.

Conclusions: Traditional CS parameters correlated poorly with lipidomic changes, whereas reduced
LPC levels closely tracked worsening hemodynamics, elevated lactate, and mortality risk. The
inverse associations of LPC with autotaxin and sPLA2-1la suggest a regulatory feedback loop in LPC
metabolism. Ani