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Established in 1977 by Drs. James Hogg and Peter Paré, the

HLI is a University of British Columbia Senate-approved

research centre located within St. Paul’s Hospital in
downtown Vancouver.

C| THE UNIVERSITY OF BRITISH COLUMBIA

S
==

Led by Dr. Don Sin (Director) and Dr. Jordan Guenette (Associate Director)

68 Principal Investigators and

Affiliated Investigators S $21 8 M
> 50’000 ftz in ex.temal funding*

37 Research Associates and laboratory and office space

Postdoctoral Fellows $17 4 M

Peer-Revi
9 o s eer-Reviewed Grants

Cardiovascular Registry $1 5 M
Lung Tissue Registry i Tl
Cellular Imaging and Biophysics

Graphics and Imaging

S Vil Seoiiss niisleey $1.1 M

Mole;u[ar Phenptypmg Contracts and Agreements
Pre-clinical Services

Digital Slide Scanning

53 Support, Operations, and . .
et gl Magnetic Resonance Imaging $1.8 M

5 5 Graduate Students

5 3 Undergradate Students

Salary Awards

*April 2021 to March 2022. Details in Appendix A. Total funding held at HLI: $18.8M
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Dear Friends and Colleagues;

| am delighted to share with you the Centre for Heart Lung Innovation (HLI)'s 2021 Annual Report. Despite all the
challenges and trappings of the pandemic, HLI remained one of the top heart/lung translational units in the world
for innovation and research. In the past year, HLI investigators have, collectively, secured over $20 million in research
funding and published over 350 papers in high-calibre peer-reviewed journals. Impressively, their work has directly
impacted patient care and improved health outcomes of millions living with heart and lung disorders in Canada and
elsewhere.

HLI is also the home to 21 named research chairs, representing 9 University of British Columbia (UBC) and Simon
Fraser University (SFU) faculties and departments. In 2021, HLI added 3 new prestigious Canada Research Chair
(CRQ) positions including a Tier 1 CRC in Airway Pathobiology (Dr. Tillie Hackett, UBC Department of Anesthesia,
Pharmacology and Therapeutics); a Tier 2 CRC in Airway Translational Biology (Dr. Janice Leung, UBC Department of
Medicine); and a Tier 2 CRC in Public Health Omics (Dr. Graeme Koelwyn, SFU Faculty of Health Sciences and also the
inaugural holder of the James Hogg Research Chair) and four additional faculty members (Drs. llker Hacihaliloglu,
Graeme Koelwyn, Stephanie Sellers and Ying Wang). In total, HLI is now the home to 6 CRCs including two Tier 1
CRCs.

In 2021, HLI experienced a major upgrade in research infrastructure. To the 8 existing cores, HLI added organ imaging
with the installation of a brand new 3-Tesla Magnetic Resonance Imaging (MRI) scanner, with hyperpolarized gas
equipment to enable heart and lung scanning. This was possible through the generous investment by the Canada
Foundation for Innovation (2017 CFl Innovation Fund) and our donors (St. Paul’s Foundation). Special thanks goes out
to Dr. Jonathon Leipsic (UBC Dept of Radiology) and Ms. Teija Beck and Ms. Cecilia Tupper of St. Paul's Foundation
for their incredible fund-raising efforts and to Dr. Rachel Eddy for becoming the inaugural Associate Director for this
new core. Together, these technologies will enable HLI investigators to exquisitely phenotype their cardiorespiratory
patients and research volunteers and translate their novel molecular discoveries to a clinical platform for clinical
implementation.

In preparation of HLI's 50th (Gold) anniversary, HLI has developed a Strategic Plan 2022-2027 in consultation with
our stakeholder groups including Providence Research, the UBC Faculty of Medicine, Providence Health Care (PHC)
and SFU Faculty of Health Sciences, Principal and Associate Investigators, staff and trainees. At the heart of the
Plan is our compassion for our patients and our passion for science as noted in our vision statement: “inspired by
patients and driven by science, we (will) discover solutions to improve the heart and lung health of peoples of British
Columbia, Canada and throughout the world”. Our collective core mission is to discover patient-centred therapeutic
and biomarker solutions to improve cardiovascular and respiratory health. The Plan focuses on three core areas:
Research, Education, and Knowledge Translation, and two cross-cutting themes: Partnerships and Organizational
Excellence. Within each core area, specific goals and actions have been identified to advance the overall mission and
vision of HLI. Above all, HLI will reach these goals with mutual respect, inclusion and a spirit of humility. The goals
of the Strategic Plan will also be enabled by the New St. Paul's Hospital and the associated Research Centre, which
will open its doors in 2026. The building will be state-of-the-art and a game-changing health innovation hub for
research, education, and knowledge translation. The Strategic Plan is available at HLI's website (www.hli.ubc.ca) and
will serve as a foundation for the Centre’s decision-making process and priorities over the next 5 years.

Finally, I wish to thank PHC, our donors, and external partners who have made HLI a very
special place to work and whose input and encouragement inspire us on a daily basis to
discover, translate and innovate for the ultimate goal of bringing “exceptional care through
exceptional science” for our patients with heart and lung diseases.

Thank you and all the best for 2022! The best is yet to come.

Don D. Sin, MD

Professor of Medicine, UBC

Director of HLI and the De Lazzari Family Chair
Canada Research Chair in COPD
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NEW TEST TO ACCURATELY

DIAGNOSE ALZHEIMER'S DISEASE

Alzheimer's disease is a progressive, degenerative
brain disease that causes memory impairment and
deterioration of thinking ability. Over half a million
Canadians are currently living with Alzheimer’s
or a related form of dementia, and with a rapidly
aging population, that number is projected to
double by 2031. Current diagnosis depends on
physician evaluation of the signs and symptoms
of neurodegeneration, coupled with traditional
imaging. By the time most people are diagnosed,
they often already have significant mental decline
and cognitive impairment. Accurate and timely
diagnosis is critical to ensure that a patient receives
the right treatment (which is most effective if
provided early), and that, together with family and
caregivers, they have the ability to plan for the
future.

Now, HLI Principal Investigator Dr. Mari DeMarco
and her team have developed a key component
of a test that can help patients find the answers
they need and assist their families in planning in
the face of an Alzheimer’s diagnosis.

"The  Alzheimer’s  disease
biomarker test, which we have
now made available to all
Canadians, can help doctors
accurately diagnose the disease
even when only mild symptoms
are present. Through the
IMPACT-AD project, ouraimwas
to gain a better understanding
of how this testing impacts
personal and medical decision
making, and health care costs.”

In this new test, the levels of two proteins (amyloid-
beta and tau) present in cerebrospinal fluid are
measured to help correctly identify those with
Alzheimer's disease. Such testing, which can
be performed early-on in the disease course,
can predict whether mild symptoms are likely to
progress to dementia. St. Paul'’s is the first hospital
in Canada to offer this test.

This work was part of IMPACT-AD, a Canada-wide
study led by Dr. DeMarco that aims to bridge the gap
between diagnostic accuracy studies and clinical
utilization and implementation of these biomarker
tests. IMPACT-AD will determine how the testing
for these Alzheimer's disease biomarkers impacts
medical and personal decision making, as well as
health care costs.

The goal of the study is to inform positive change
in the health care system and improve care and
support for patients living with Alzheimer’s, and
their families. With input from patients, their families,
and their doctors, DeMarco and her colleagues are
working to address barriers to uptake and use in
the Canadian healthcare system.

For more information, visit IMPACT-AD's website.

These stories were also covered in the following
media:

» Global News

» Real Talk Ryan Jespersen podcast

* Vancouver Sun

« Glacer Media



https://www.impactad.org/
https://globalnews.ca/news/8473788/ubc-alzheimers-test/
https://www.youtube.com/watch?v=w8l9qZB_JEE&t=3233s
https://vancouversun.com/health/seniors/ubc-behind-new-alzheimers-disease-diagnostic-test
https://www.vancouverisawesome.com/local-news/vancouver-researchers-launch-new-alzheimers-test-for-canadians-4880673

Since its identification in late 2019, SARS-CoV-2, the
virus responsible for COVID-19, has spread all over
theworld and claimed over 6 million lives worldwide.
Although most infections result in mild disease, a
significant number of individuals develop severe
disease that requires hospitalization, intensive
care, and can result in death. Risk factors such as
age, presence of co-morbidities like cardiovascular
disease and diabetes have been identified, but
it's not clear why these risk factors increase risk of
severe COVID-19 outcomes.

Dr. Ana Hernandez Cordero, a postdoctoral fellow
in Dr. Don Sin’s lab, and colleagues, have identified
genes that place an individual at greater risk of
contracting the SARS-CoV-2 virus.

"By harnessing the power

of genomic information, we
identified genes that are
related to COVID-19, said
Dr. Hernandez. “In particular,
we found that the ABO gene
is a significant risk factor for
COVID-19. Of particular note
was the relationship between
the blood group ABO and
COVID-19 risk. We showed
that the relationship is not just
an association but causal”

IDENTIFYING GENES ASSOCIATED
WITH COVID-19 RISK

Their study combined genetic information with lung
gene expression data to identify specific genetic
markers linked with COVID-19 susceptibility. For the
bioinformatics analysis, they integrated genomic
datasets with lung and blood tissue gene expression
datasets, and a proteome dataset. By doing so,
they discovered that several genes responsible for
the immune system’s response to COVID-19 are
also involved in COVID-19 susceptibility. Looking
for candidate genes in blood proteins, they were
able to go one step further and identify biomarkers
in the blood that can be used to indicate disease
status, and potentially monitor disease progression.

In addition to the ABO gene, Dr. Hernandez and
colleagues found that people carrying certain other
genetic variants, namely SLC6A20, ERMP1, FCER1G
and CAT1, also have a significantly higher risk of
contracting COVID-19. Since the initial analysis,
even more interesting genetic candidates, such
as ILTORB, IFNAR2 and OAST1, were identified and
linked to severe COVID-19.

“These individuals should use extreme caution
during the pandemic” Dr. Hernandez notes. “These
genes may also prove to be good markers for
disease as well as potential drug targets.”

This study was also covered in the following media:
+ (CTV News
» EurekaAlert!


https://www.ctvnews.ca/health/coronavirus/scientists-identify-genes-associated-with-covid-19-risk-1.5428322
https://www.eurekalert.org/news-releases/778217

UNCOVERING MECHANISMS OF
LUNG FIBROSIS

Idiopathic pulmonary fibrosis, or IPF, is a devastating lung disease that causes
rapid declines in lung function; up to 50% of patients will succumb to the
disease within 3-5 years of diagnosis. Current treatment options have limited
benefits, and do not reliably improve quality of life for patients.

Part of the problem is that the molecular and cellular mechanisms driving
fibrosis in IPF have not been well studied.

Using a combination of imaging techniques, Dr. James Hogg's group and their
collaborators found a set of specific genes that are up- or down-regulated
during fibrosis, compared to normal, healthy lungs. These specific changes

are associated with the activation of immune responses and tissue repair
processes.

These molecular and cellular changes likely trigger the development and
pathology of IPF. These new findings could inform the development of better
therapies for IPF.

Read the full study published in EBioMedicine.



https://www.sciencedirect.com/science/article/pii/S2352396421001183

IDENTIFYING MECHANISMS OF

Atherosclerosis is a disease where fats and
cholesterol build up into “plaques” in the artery
wall. These plaques cause blood vessels to narrow,
and can also burst, leading to heart attack and
stroke.

For a long time, scientists believed that
macrophages, a type of white blood cell, were
the main cells that caused atherosclerotic plaque
formation. Recently, however, Dr. Gordon Francis’
lab found that smooth muscle cells were the main
contributors to plaque formation, representing
over 50% of the “foam cells” that drive plaque
development.

Drs. Gordan Francisi(left) and Si@:Allghverdian (Ffight)

ATHEROSCLEROTIC PLAQUE DEVELOPMENT

To further understand how smooth muscle cells
contribute to plaque formation, Dr. Francis’ group
conducted a series of molecular and cellular
experiments, and found that smooth muscle cells
inherently have lower levels of LAL compared to
macrophages.

LAL, or lysosomal acid lipase, is an enzyme that
is responsible for degrading fats and “flushing”
cholesterol out of cells. Since smooth muscle cells
have less LAL, they are inefficient at removing
cholesterol, which may explain why they contribute
to plaque buildup in atherosclerosis. This finding
may lead to new therapeutic targets for managing
atherosclerosis, and future studies may explore
ways to increase LAL activity to reduce plaque
development.

Read the full paper published in Arteriosclerosis
Thrombosis and Vascular Biology.



https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.120.316063
https://www.ahajournals.org/doi/full/10.1161/ATVBAHA.120.316063

UNDERSTANDING THE IMPACT OF

CANNABIS SMOKING ON LUNG HEALTH

On October 17, 2018, Canada became the second
nation in the world to legalize recreational cannabis.
Only half a year after legalization, 18% or 5.3
million Canadians already reported using cannabis,
primarily through smoking. Despite the legalization
of recreational cannabis and its increasing popularity,
there is little to no information about the impact of
cannabis smoking on lung health. Public perception
of cannabis smoking has become more and more
favourable over time, with the proportion of subjects
perceiving its associated risks declining — only 40%
of regular cannabis smokers believe that it causes
considerable harm to their lungs. Given the well-
documented health effects of smoking and tobacco
use (including cancer, heart disease and lung disease,
among others), this is a cause for major concern.

In response to this lack of concrete evidence on
health and safety effects of cannabis, the Canadian
Institutes for Health Research (CIHR) committed
$19.5 million to support 13 studies focusing
on understanding the health, safety, as well as
behavioural, social, cultural, ethical and economic
impacts of cannabis legalization. HLI researcher Dr.
Janice Leung and co-applicants Drs. Don Sin, Wan
Tan, Jonathon Leipsic, Andrea Gershon, Miranda
Kirby, Grace Parraga, and Mohsen Sadatsafavi, were
ranked the top application out of 52 proposals.

The Canadian Users of Cannabis Smoke (CANUCK)
Study was awarded $1.5 million to study the effects of
cannabis smoking on lung health. The team will use
a combination of clinical measures, state-of-the-art
imaging systems, and molecular profiling to measure
the health outcomes and extent of structural and
cellular damage to the lungs of cannabis smokers.

“Our goal is to figure out whether cannabis smoking
has a detrimental impact on lung function and
respiratory health in a way that might be similar
to tobacco smoking,
said Dr. Janice Leung.

"This new funding will
allow us to gain a really
complete understanding
of cannabis smoking,
from how much it costs
our health care system
all the way down to how
it might change the
cells in your lung. This
information will help to
better inform Canadians
about the consequences
of cannabis smoking.”

The CANUCK study team consists of 8 clinician-
scientists, lung imaging and population health
experts at UBC, Western University, Ryerson
University, and the University of Toronto. The team
will enroll 1,200 participants from BC and Ontario,
and they will be followed up annually for 3 years.
The study will assess their respiratory symptoms,
any smoking-induced flare-ups, and health-care
utilization. New CT and MRI imaging techniques as
well as bronchoscopy will be used to assess for lung
damage in a subset of patients. As other nations
around the world begin to debate the merits of
cannabis legalization, this study will provide critical
and timely guidance for patients and health care
providers regarding the effects of cannabis smoking
on lung health.

|11



UNDERSTANDING FAMILIAL
HYPERCHOLESTEROLEMIA

Familial Hypercholesterolemia (FH) is an
autosomal co-dominant condition, caused most
frequently by mutations in the LDLR, APOB or
PCSK9 genes, leading to lifelong elevations in
low-density lipoprotein cholesterol (LDL-C)
levels. FH affects 1in 250 Canadians, making it the
most common genetic disorder in humans and
one of the most common causes of premature
cardiovascular disease and death.

The HLI's Dr. Liam Brunham is the Principal
Investigator of the BC FH Registry and co-
lead of FH Canada. Dr. Brunham, together
with Dr. Gordon Francis (HLI) and many
investigators around the world participated in
the European Atherosclerosis Society Familial
Hypercholesterolaemia Studies Collaboration
(FHSC). In a 2021 Lancet publication, the FHSC
characterized the global adult
population with heterozygous
FH, and described FH detection
and management across the
world. This represents the
first and largest description of
patients with FH from around
the world.

Using global registry data, the
authors performed a cross-
sectional assessment of adults

(aged 18 or older) with a clinical or genetic
diagnosis of probable or definite heterozygous
FH. In total, 42,167 adults (21,999 [53.6%]
women), from 56 countries were included in the
study. Data were assessed overall and by World
Health Organization region, sex, and comparing
index versus non-index cases.

The study concluded that globally, FH is
diagnosed late, with the median age of
diagnosis at 44.4 years (32.5-56.5), and 40.2%
of participants younger than 40 years when
diagnosed. In addition, the authors found
that guideline-recommended LDL cholesterol
concentrations are infrequently achieved with
single-drug therapy.

The study findings are important, as, left
untreated, 50% of men and 32% of women with
FH develop clinical atherosclerotic cardiovascular
disease (ASCVD) by age 60. Prompt recognition
and initiation of lipid-lowering therapy is much
needed and highly efficacious in FH patients,
markedly reducing high ASCVD risk to normal
life expectancy. Earlier detection and greater use
of combination therapies are needed to reduce
the global burden of FH.

| 12
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New Principal Investigators

Dr. Ilker Hacihaliloglu
UBC Department of Radiology and Medicine

Dr. llker Hacihaliloglu's research is aimed at developing innovative
machine learning methods for processing various medical imaging
data. A core mission of his research is to drive innovation in artificial
intelligence (Al) towards industrial and clinical services and products.
With a long-standing track record of working collaboratively with
clinicians, his research aims to diminish the gap between exploratory
engineering research and clinical research and bring technologies
from bench-to-bedside.

Dr. Graeme Koelwyn
SFU Faculty of Health Sciences | CRC Tier 2 | Dr. James Hogg
Research Chair in Public Health ‘Omics in Exercise and Disease

The overarching goal of the Koelwyn lab is to apply a translational,
‘'omics-based approach for understanding how heart, lung and/or
oncologic diseases communicate with each other through immune-
specific mechanisms, leading to adverse systemic, tissue, and cellular
responses. It also seeks to demonstrate how exercise — a low-cost
public health strategy — can therapeutically improve immune function
to protect from these diseases and their deleterious interactions.




New Principal Investigators

Dr. Stephanie Sellers
UBC Department of Medicine

Dr. Sellers directs translational and basic science research for the
cardiovascular imaging group at St. Paul’s Hospital. Supported by
CIHR trainee awards, she completed her Master’s at the UNBC and
her PhD at UBC. Her graduate work centered on the development
of new models of cardiovascular disease and defined mechanisms of
vascular remodeling and endothelial dysfunction. The author of >70
publications, she serves on the editorial boards of Cardiovascular
Pathology and European Heart Journal Case Reports. Her current
work is supported by CIHR, the British Heart Foundation, the
Michael Smith Foundation for Health Research, and the Jon DeHaan
Foundation and primarily focuses on determining the mechanisms
of valvular heart disease and bioprosthetic heart valve degeneration
as well as the development of new imaging techniques for
cardiovascular disease using in-vivo and ex-vivo models.

Dr. Ying Wang et
-

UBC Department of Pathology and Laboratory Medicine

Dr. Wang's research is focused on studying cell-cell and cell-
microenvironment interactions to determine why diseased cells
accumulate in atherosclerotic lesions and how we can remove them.
'Functional omics on a tissue slide" is the current theme of Dr. Wang's
research. With a combination of biobank associated studies, spatial
biology technology, and molecular biology, the Wang Lab aims to
develop new therapeutic and diagnostic tools for better treatment
and prediction of atherosclerotic disease.

‘m@e



Dr. Michael Allard
UBC Department of Pathology and Laboratory Medicine

Dr. Allard’s research program focuses on adaptation of the heart to physiological states, such
as endurance exercise, and pathological processes, such as hypertension, that result in cardiac
hypertrophy. He is particularly interested in how these conditions alter substrate use by the heart
and how changes in substrate use influence heart function. A major recent focus of his research
has been delineation of the cellular and molecular mechanisms that account for the alterations in
substrate use by the hypertrophied heart.

Dr. Pascal Bernatchez
UBC Department of Anesthesiology, Pharmacology, and Therapeutics

Dr. Bernatchez's research program is aimed at the dynamic interplay between blood vessel
homeostasis and chronic diseases, such as hypertension, atherosclerosis, rare muscular dystrophies
and aortic aneurysm associated with Marfan syndrome, as well as exploring novel pharmacological
approaches to treat and prevent endothelial dysfunction and its consequences. Dr. Bernatchez's
most recent work focuses on the novel regulation mechanism of nitric oxide bioavailability and
its role in vascular disease, and how plasma lipid levels influence the loss of muscle function in
dystrophic patients.

Dr. John Boyd
UBC Department of Medicine

Dr. Boyd's clinical research program is focused on defining and reversing the elements of the host
response that causes sudden organ failure during severe infection. In collaboration with Dr. Robert
Hancock, he recently identified a 31 gene endotoxin tolerance profile which predicts subsequent
organ failure. Following the recent discovery of the role of the PCSK9 enzyme in the clearance
of pathogenic bacterial and fungal lipids from the bloodstream, he collaborates with Drs. Keith
Walley and James Russell to develop an anti-PCSK9 therapy as a novel treatment for sepsis.

Dr. Liam Brunham
UBC Department of Medicine | CRC Tier 2 | MSFHR Scholar

Dr. Brunham's research focuses on genetic susceptibility to cardiovascular and metabolic diseases.
He is the PI of the BC Familial Hypercholesterolemia Registry, and together with Dr. Simon
Pimstone, is the co-PI of the Study to Avoid cardioVascular Events in BC (SAVE BC). His laboratory
uses genome-wide association studies and next-generation sequencing to investigate the role of
genetic variation in these phenotypes. His laboratory also studies genetic susceptibility to adverse
drug reactions, using patient-specific induced pluripotent stem cells as a model to understand
variation in drug response. Recently, his laboratory has identified an important role for high
density lipoprotein (HDL) cholesterol in protecting against the risk of infections and sepsis.

|16



Dr. Pat Camp
UBC Department of Physical Therapy

Dr. Camp's research focuses on improving the physical activity of individuals with chronic lung
disease. Currently, she has three main pillars of research: 1) rehabilitation for hospitalized patients
with an acute exacerbation of COPD; 2) Indigenous lung health, including epidemiological studies
of COPD and developing an Indigenous pulmonary rehabilitation program; and 3) health service
delivery and quality indicators for pulmonary rehabilitation programs in Canada. Her research
utilizes methodologies based in implementation sciences, health services delivery, community-
based research and knowledge translation. Ultimately, Dr. Camp's research will lead to improved
quality of life and physical activity for individuals with chronic lung disease.

Dr. Christopher Carlsten
UBC Department of Medicine | CRC Tier 2

Dr. Carlsten’s clinical and research interests centre on occupational airways disease, including the
effects of inhaled exposures on asthma induction and exacerbation. His laboratory investigates the
pulmonary-immunological health effects of inhaled environmental and occupational exposures,
using diesel exhaust, western red cedar, and phthalates as model inhalants. His research addresses
the fundamental question of the synergism of inhaled particles and allergens in mediating health
effects. Dr. Carlsten’s lab uses an interdisciplinary, team-focused approach to ask related questions
on genetic, cellular, functional, and epidemiologic levels.

Dr. Denise Daley
UBC Department of Medicine

Dr. Daley is utilizing cutting-edge statistical, epigenetic, and bioinformatics techniques to obtain
a better understanding of how inherited genetic variants and environmental exposures interact
to modify the risk for developing disease. Her lab has recently completed several genome-
wide association and sequencing studies to identify genetic susceptibility to common complex
diseases such as asthma and COPD, and initiated new studies focused on the evaluation of the
"epigenome”, or the genome’s response to environmental exposures. Dr. Daley’s overall research
goal is to better understand the etiology of disease and the modifiable environmental risk factors
to identify individuals at greatest risk and develop biomarkers and public health interventions.

Dr. Mari DeMarco
UBC Department of Pathology and Laboratory Medicine | MSFHR Scholar

With a strong interest in bridging protein biochemistry and laboratory medicine, Dr. DeMarco's
research group focuses on building innovative biofluid tests for direct translation into patient
care. A particular area of interest is advancing protein-based clinical diagnostics for dementias,
such as Alzheimer's disease, frontotemporal dementia, and Lewy body dementia. The goal of this
program of research is to ensure that these new biomarker tools make the challenging jump from
research into healthcare. A key outcome of Dr. DeMarco's research (and role as a Clinical Chemist
at St. Paul's Hospital) is the first-in-Canada biomarker testing program for Alzheimer’s disease.

|17



Dr. Delbert Dorscheid
UBC Department of Medicine | MSFHR Health Professional Investigator

Dr. Dorscheid leads an active research group investigating the role of the airway epithelium in the
genesis of inflammatory airways diseases. The research program studies the role for inappropriate
injury-repair cycles in the development of both chronic diseases such as asthma and acute illnesses
like ALI/ARDS. Specific projects include the role of glucocorticoid-induced airway epithelial cell
apoptosis, novel glycoproteins and the glycomics involved in the repair of an injured epithelium,
and the expression of FasL as an immune barrier for the airway.

Dr. Gordon Francis
UBC Department of Medicine | MSFHR Health Professional Investigator

Dr. Francis's research involves understanding the mechanisms of cholesterol accumulation in
atherosclerosis, and how to remove this cholesterol to prevent coronary heart disease and stroke.
For example, his lab recently demonstrated that smooth muscle cells, rather than monocyte-
derived macrophages, are the primary site of cholesterol overaccumulation in human and mouse
atherosclerotic plaque, which may lead to a major paradigm shift in the understanding of the
pathogenesis and treatment of ischemic vascular disease.

Dr. David Granville
UBC Department of Pathology and Laboratory Medicine

Dr. Granville’s research group focuses on vascular injury, inflammation and remodeling in the
context of atherosclerosis, transplant vasculopathy, atherosclerosis, and ischemia and reperfusion
injury. In recent years, Dr. Granville’s group discovered a key pathogenic role for a family of serine
proteases known as granzymes in autoimmune and/or age-related chronic diseases. Granzymes
are a family of 5 serine proteases that play unique roles in tissue injury, inflammation, vascular
permeability, loss of structural integrity and impaired remodeling. This has led to the filing of
over two dozen patents, development of novel therapeutics, and the formation of a UBC spinoff
company, ViDA Therapeutics.

Dr. Jordan Guenette
UBC Department of Physical Therapy

The primary aim of Dr. Guenette's research program is to better understand the physiological
mechanisms of dyspnea and exercise intolerance across the spectrum of health and chronic lung
disease. His lab uses a number of novel measurement techniques to simultaneously assess the
respiratory, cardiovascular, sensory, muscular and neurophysiological responses to exercise. His
team conducts both mechanistic exercise physiology experiments and clinical trials in patients
with interstitial lung disease (ILD), cystic fibrosis, and chronic obstructive pulmonary disease.




Dr. Tillie-Louise Hackett
UBC Department of Anesthesiology, Pharmacology, and Therapeutics | CRC Tier 1

Dr. Hackett ‘s research program is focused on understanding and treating airway remodeling in
obstructive lung diseases, which daily affects the ability of over 4.5 million Canadians to breathe.
Her lab uses ultra-resolution biomedical imaging and human in vitro models to investigate and
identify new treatments for the pathobiology of asthma and chronic obstructive pulmonary
disease (COPD). She has also served as the Director of the HLI, James Hogg Lung Registry since
2014, which was established in 1977 and is one of the largest lung registries in the world.

Dr. James Hogg
UBC Department of Pathology and Laboratoy Medicine | Order of BC | Order of Canada

Dr. Hogg has been with UBC St. Paul's Hospital since 1977 and is currently an Emeritus Professor.
He maintains an active research program focused on the inflammatory process in the lung with
particular reference to the structure and function of the lungs in COPD. Recently he and his
colleagues used microCT to show that terminal and respiratory bronchioles are sequentially
destroyed in COPD. Dr. Hogg collaborated with Dr. Avrum Spira’s group at Boston University to
demonstrate a 127 gene expression signature for emphysematous destruction that showed this
signature could be reversed toward control levels by the tripeptide GHK. He began to study the
lung microbiome in COPD and is currently examining the host response to this microbiome in
human lung.

Dr. Andrew Krahn
UBC Department of Medicine | Sauder Family and HSF Chair

Dr. Krahn has research funded by a CIHR Foundation grant through 2027, with 416 peer reviewed
publications. Current research interests include investigation of genetic causes of arrhythmias,
causes of loss of consciousness and implantable arrhythmia devices. He is the founder of the
Hearts in Rhythm Organization (HiRO, www.heartsinrhythm.ca), a Canadian network of inherited
arrhythmia clinics. HiIRO aims to facilitate collaborative research and engage patients and families
with inherited arrhythmias, as well as ensure high quality and standardized care across Canada.
Dr. Krahn is also the President of the Canadian Cardiovascular Society and second Vice President
of the Heart Rhythm Society.

Dr. Zachary Laksman
UBC Department of Medicine | MSFHR Health Professional Investigator

Dr. Laksman'’s reserach focus is on the genetic basis for diseases of the heart muscle, heart rhythm,
and causes of sudden cardiac death. An element of Dr. Laksman’s work involves using a stem
cell model and growing heart cells in a dish. In doing so, Dr. Laksman’s laboratory can model an
individual patient’s specific disease, apply medicines to it, and study the cause of the disease and
the effect of treatment.
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Dr. Jonathon Leipsic
UBC Department of Radiology | CRC Tier 2

Dr. Leipsic's research program is at the forefront of advanced imaging for structural heart disease
and has helped guide the use of computed tomography in these procedures on a global scale.
His team has published extensively in this realm as well as in coronary artery atherosclerosis,
prognosis, and the interplay between ischemic heart and chronic obstructive pulmonary disease.
He is extremely excited about the opportunity to continue to learn about how advanced imaging
can help improve clinical practice at present, as well as allow for the potential for deeper
understanding of the mechanisms and drivers of acute myocardial infarction, sudden cardiac
death, and chronic pulmonary obstructive disease exacerbations.

Dr. Janice Leung
UBC Department of Medicine | CRC Tier 2 | MSFHR Health Professional Investigator |
CIHR-AstraZeneca Early Career Investigator

Dr. Leung is studying the clinical outcomes, manifestations, and underlying mechanisms of
HIV-associated chronic obstructive pulmonary disease. In particular, she is interested in the
pathogenesis of accelerated aging in the lung and has detected signs of accelerated aging using
the blood and airway epithelial cells from HIV-infected patients. Platforms for this research include
next generation sequencing methylomics and transcriptomics as well as the microbiome.

Dr. Honglin Luo
UBC Department of Pathology and Laboratory Medicine

Dr. Luo's research is focused on defining the molecular and pathogenic determinants of virus-host
interactions in enterovirus-induced cardiac and neurodegenerative diseases. Ongoing projects
include: 1) Understanding molecular mechanisms of impaired cardiac function in enteroviral
myocarditis; (2) Determining the possible role of enteroviral infection in the development of
amyotrophic lateral sclerosis; and (3) Developing coxsackievirus B3 (CVB3) as an oncolytic virus
for lung cancer treatment. Using cell and mouse models, Dr. Luo's group found that CVB3 is an
extremely potent anti-tumor virus. The present research aims to genetically engineer CVB3 to
further enhance its safety and anti-tumor potency for the treatment of lung cancer.

Dr. S.F. Paul Man (Emeritus)
UBC Department of Medicine

Dr. Man's research expertise is in clinical trials and translational research, particularly in chronic
obstructive lung disease. The clinical outcomes in COPD are unexpectedly influenced by the
premature development of atherosclerosis. In close collaboration with Dr. Don Sin, he has been
trying to understand epidemiological observations in clinical context, and to design and execute
clinical studies and trials to test specific hypotheses.
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Dr. Bruce McManus (Emeritus)
UBC Department of Pathology and Laboratory Medicine | Order of BC | Order of Canada

Professor McManus' research program probes mechanisms, consequences, detection and
prevention of injury and aberrant repair in inflammatory diseases of the heart and blood vessels.
Dr. McManus works on molecular biomarker signature development which is critically enabled
by computational sciences. He continues to enable the heart pathology registry function and
development. He has a major focus on the multi-institutional clinical validation of the HEARTBIT
rejection exclusion biomarker assay. In 2019, Dr. McManus was appointed to the Order of British
Columbia and received the Cy Frank Distinguished Service Award from FCIHR.

Dr. Kelly McNagny
UBC Department of Medical Genetics

Dr. Kelly McNagny is a Professor in the Department of Medical Genetics at the University of British
Columbia (UBC). His research program is focused on hematopoietic stem cell biology, specifically
in understanding the signaling networks that regulate stem cell differentiation and how these
cells interact with their microenvironment. These processes have important implications in chronic
allergy, asthma, and other inflammatory diseases. Dr. McNagny's research interests also include
the innate immune response, kidney function, immuno- and cell-based therapies. He is a Michael
Smith Foundation for Health Research Senior Scholar, a member of the Stem Cell Network of
Canada, as well as the Associate Director of the AllerGen NCE network.

Dr. Peter Paré (Emeritus)
UBC Department of Medicine

Dr. Paré is an Emeritus Professor of Respiratory Medicine and Pathology. Dr. Paré’s research expertise
is in the pathophysiology and genetics of asthma and COPD. Dr. Paré and colleague Dr. Chun
Seow investigated the molecular and bio-mechanical events which relate broncho-constricting
stimuli to the ultimate airway narrowing in asthma and other obstructive airway diseases. They
examined isotonic and isometric length-tension properties, and the plastic behaviour of smooth
muscle using physiologic, morphologic and biochemical approaches. With colleagues Drs. Don
Sin and Ma'en Obeidat, he studied the genetic control of gene expression in the lung and blood
of COPD patients.

Dr. Bradley Quon
UBC Department of Medicine | MSFHR Scholar | Gilead Sciences Research Scholar

Dr. Quon is a clinician-scientist with a primary focus in cystic fibrosis (CF). He is currently searching
for novel biomarkers of inflammation and infection to improve disease monitoring in CF. He also
has expertise in clinical epidemiology and is part of an international collaboration examining
health outcomes for individuals with CF living in Canada and the United States using national
registry data. He is also actively involved in several clinical trials investigating new therapies in
CF, several of which have transformed patient care. He is also the Medical Director of the newly
formed CF Canada Clinical Trial Network (CF CanACT).
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Dr. James Russell
UBC Department of Medicine

Dr. Russell has published over 285 articles and 45 book chapters; he serves on the editorial boards
of 5 journals. He also wrote the septic shock chapter for the prestigious Goldman'’s Cecil Medicine.
Dr. Russell has three major current themes of research: 1) randomized controlled trials in patients
with septic shock, 2) genomics and pharmacogenomics of septic shock, and 3) defining the
operating characteristics and predictive value of short-term versus long-term outcome measures
in sepsis and their utility as primary endpoints in pivotal randomized controlled trials in sepsis and
septic shock. Recently, Dr. Russell initiated a Canada wide clinical trial on the use of angiotensin ||
type 1 receptor blocker for COVID-19 treatment.

Dr. Christopher Ryerson
UBC Department of Medicine | MSFHR Health Professional Investigator

Dr. Ryerson specializes in interstitial lung disease (ILD), idiopathic pulmonary fibrosis (IPF), dyspnea,
and pulmonary rehabilitation. His current research is focused on the diagnosis and prognostication
of ILD, as well as how to best manage patients using non-pharmacological therapies. This area of
research is particularly important given the lack of a cure from existing ILD pharmacotherapies.
Dr. Ryerson also leads the Canadian Registry for Pulmonary Fibrosis, which is among the largest
multicentre registries in the world, and has participated in numerous guideline documents on the
diagnosis and management of ILD.

Dr. Andrew Sandford
UBC Department of Medicine

The focus of Dr. Sandford's research is the genetic basis of obstructive lung disease. His current
work includes identification of genetic risk factors for the development of asthma and chronic
obstructive pulmonary disease as well as genetic modifiers of disease severity in cystic fibrosis.
He is also investigating the functional impact of genetic variants that have been associated with
respiratory disease.

Dr. Chun Seow
UBC Department of Pathology and Laboratory Medicine

Dr.Seow specializesin smooth and skeletal muscle cell physiology, biochemistry, and pharmacology.
His current research focus is on the mechanical function, ultrastructure and biochemistry of airway
and vascular smooth muscle in health and disease. He is also interested in the mechanical function
and structure of isolated lungs from sheep and human donors. His other interests include skeletal
muscle mechanics, ATPase cycle associated with the crossbridge cycle, energetics of muscle
contraction, and mathematical modeling of muscle structure and function.
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Dr. Don Sin
UBC Department of Medicine | CRC Tier 1| De Lazzari Family Chair

Dr. Sin’s research is geared towards biomarker discovery in COPD and related conditions such
as lung cancer, ischemic heart disease and stroke. His group has shown that patients with COPD
experience persistent low-grade systemic inflammation, which can be assessed by interrogating
their peripheral circulation. By deploying this strategy, they found that certain pneumoproteins
(proteins that are synthesized predominantly in lungs but secreted into the systemic circulation)
are promising biomarkers of COPD clinical endpoints. Currently, Dr. Sin's team is using high
throughput and high volume proteomics and genomics platforms to accelerate biomarker
discovery in COPD.

Dr. Wan-Cheng Tan
UBC Department of Medicine

Dr. Tan is a co-principal investigator of the Canadian Cohort of Obstructive Lung Disease
(CanCOLD), a multi-centre cohort study conducted across Canada, dedicated to increasing the
understanding of COPD and related co-morbidities, to improve its management and to reduce its
burden. The objectives are to characterize the severity of COPD and patient response to disease
(link of structural/physiological, clinical variables and health perception), while taking into account
lifestyle risk factors (smoking and other modifiable risk factors), age and sex, and associated co-
morbidities (cardiovascular diseases, osteoporosis, anxiety and depression).

Dr. Scott Tebbutt
UBC Department of Medicine

Dr. Tebbutt's research program is focused on systems biology and the use of multi-omics to
unravel the molecular signatures of complex disease and other health-related conditions,
including asthma, allergic rhinitis, heart failure, neonatal vaccinology, and the interaction between
Aspergillus fumigatus and airway epithelial cells. His research combines hypothesis-driven studies
of biological mechanisms with the development of advanced tools and technology (including
bioinformatics and computational biology) to better facilitate basic and translational research.
Dr. Tebbutt is also CEO of PROOF Centre, a not-for-profit organization dedicated to developing
non-invasive biomarkers that can diagnose and/or predict organ failure (heart, lung and kidney).

Dr. Andrew Thamboo
UBC Department of Surgery | MSFHR Health Professional Investigator

Dr. Andrew Thamboo medically and surgically manages chronic sinusitis and sinonasal tumours
at St. Paul's Sinus Centre and at Surrey Memorial Hospital. He also has a cross appointment with
Vancouver General Hospital and Royal Columbian Hospital performing skull base procedures with
the Neurosurgery team. He is the Research Director of the St. Paul’s Sinus Centre. In collaboration
with Respirologists, he has a lab associated with the Heart and Lung Institute. Dr. Thamboo has
an interest in areas of unified airway hypothesis, upper airway physiology, office based rhinology
and outcomes research.
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Dr. Stephan van Eeden
UBC Department of Medicine | CIHR/GSK Professor of COPD

The focus of Dr. van Eeden’s research is on the mechanisms of lung inflammation caused by
infection and inhalation exposures, particularly cigarette smoking and air pollution. His group
demonstrated that following exposure to ambient air pollutants, pro-inflammatory mediators are
generated in the lung and spill over in the blood stream, which are responsible for the downstream
adverse cardiovascular health effects. These adverse effects are particularly important for subjects
with underlying lung diseases such as COPD. He currently works on understanding the molecular
mechanisms underlying these exacerbations and exploring novel methods for early identification
and treatment of these exacerbations.

Dr. Keith Walley
UBC Department of Medicine

The focus of Dr. Walley's research is to investigate: (1) the mechanism of decreased left ventricular
contractility and other organ failure during sepsis, and (2) the impact of genotype on patient
outcomes in sepsis and systemic inflammatory states. Dr. Walley translates basic discoveries into
clinical practice in the ICU. Together with Drs. Russell and Boyd, he recently demonstrated that
blocking the function of PCSK9, an enzyme that inhibits the clearance of endogenous cholesterol
from blood, is associated with increased pathogen lipid clearance via the LDLR, a decreased
inflammatory response, and improved septic shock outcome. This important discovery facilitated
the emergence of anti-PCSK9 therapies as one of the most promising treatments for sepsis.

Dr. Decheng Yang
UBC Department of Pathology and Laboratory Medicine

Dr. Yang'sresearch is focused on the pathogenesis of coxsackievirus B3 (CVB3)-induced myocarditis.
Ongoing research projects include: 1) Molecular mechanisms of CVB3 replication, specifically
focusing on the role of cellular 5 TOP, 2) The role of m6A methylation in viral replication efficiency
and pathogenesis, and 3) Host response to viral infection. These studies are aimed at identifying
the key genes involved in signal transduction pathways leading to cardiomyocyte injury/death
or hypertrophy. The identified novel genes may serve as potential targets to design nucleic acid-
based therapeutics (siRNA, artificial miRNA) for the treatment of the disease.
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2021 FACULTY AWARDS

Dr. Gordon Francis Dr. Jordan Guenette

MSFHR Health Professional Investigator UBC Faculty of Medicine Distinguished
Achievement Award

Dr. Tillie-Louise Hackett Dr. Kelly McNagny
Tier 1 Canada Research Chair in Asthma and AllerGen Michelle Harkness Mentorship Award

COPD Pathobiology and Therapeutics

Dr. Chris Ryerson Dr. Ying Wang
PHC Research and Mission Award UBC Faculty of Medicine New Faculty Research Award
Leducq Foundation - PlagOmics Consortium Junior
Investigator Award



PI GRANTS

Awarded in 2021

CIHR Project Grant

Dr. Tillie Hackett
The contribution of sex differences to small airways disease in
chronic obstructive pulmonary disease

Dr. Don Sin
A Novel Approach to Discover Therapeutic and Biomarker Targets
and Enable Precision Health in COPD: TORCH (Towards Omics and
imaging to Revolutionize COPD Health)

CIHR COVID Operating Grant

Dr. Honglin Luo
Repurposing an FDA-approved anti-gout drug for the treatment
of COVID-19

Dr. Scott Tebbutt
Identifying host molecular endotypes associated with diverse
COVID-19 outcomes and new variants in a longitudinal multiomics
cohort study of 1000 patients

Dr. Don Sin
Biomarker Discovery for the Post-COVID Pulmonary Syndrome

CIHR Team Grant: Personalized Health

Dr. Don Sin (co-Pl)
IMplementing Predictive Analytics toward efficient COPD
Treatments (IMPACT)

CFI/BC Knowledge Development Fund
Dr. Tillie Hackett
Single Cell Imaging Platform
Dr. Janice Leung
Optical Coherence Tomography to Phenotype Small Airways in
Chronic Obstructive Pulmonary Disease
Dr. Don Sin
Enabling Precision Health in COPD

Genome BC: Genesolve Program

Dr. Liam Brunham
The Advancing Cardiac Care Unit-based Rapid Assessment and
Treatment of hypErcholesterolemia (ACCURATE) Study

ALS Canada - Brain Canada Discovery Grant

Dr. Honglin Luo
Cytosolic DNA sensing in ALS-related neuroinflammation
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PI GRANTS

Awarded in 2021

VCHRI Innovation and Translational Research Award

Dr. Liam Brunham
The Advancing Cardiac Care Unit-based Rapid Assessment and
Treatment of hypErcholesterolemia (ACCURATE) Study

Dr. Scott Tebbutt
Developing biomarkers for guiding immunosuppression strategy
during cytomegalovirus infection in heart transplant patients

St. Paul’s Foundation
Dr. John Boyd
NUWISE (Nutritional Supplement for Patients with Severe
Infection)
Dr. Jordan Guenette
Post-COVID-19 Dyspnea
Drs. Jonathon Leipsic & Don Sin
ImPCR-COVID-19 (Pulmonary Imaging of Post-COVID-19
Recovery)
Dr. Janice Leung
Finding novel therapeutics for COVID-19 using epithelial cultures
Dr. Kelly McNagny
Blood Biomarkers for Severe COVID-19
Dr. Jim Russell
Prediction of Long COVID-19 (PREDICT LONG C-19)
HLI Heart Tissue Registry & Histology Core
ABCD (Accelerating Blood and Cardiopulmonary COVID-19
Diagnostics)

UBC Grants for Catalyzing Research Clusters
Dr. Don Sin
The Airway Centre

UBC Collaborative Research Mobility Award

Drs. Janarthanan Sathananthan & Stephanie Sellers
Ex-vivo Testing of Cardiac Interventional Techniques and Clinical
Validation of Novel Cardiovascular Function Measurements

UBC Advancing Education Renewal

Dr. Scott Tebbutt
Knowledge Translation and Mobilization: Reimagining Graduate
Student Education to Create the Next Generation of Health
Professionals, Advocates and Communicators

UBC Faculty of Medicine Seminar Series Fund

Dr. Chun Seow and Ivan Leversage
HLI Friday Seminar Series
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Knowledge Mobilization

HLI RESEARCHERS IN THE NEWS



IMPROVING THE LIVES OF HEART
TRANSPLANT PATIENTS

Led by Drs. Bruce McManus and Scott Tebbutt, a team at HLI and the Prevention of Organ Failure (PROOF)
Centre are developing a new test to detect the earliest sign of rejection for patients after heart transplant.

Traditionally, heart transplant patients undergo regular heart biopsies to monitor for rejection. This procedure
is invasive, causes great stress and discomfort, and could even injure the patient’s new heart. In BC, biopsies
are only done in Vancouver, making the recovery process even more difficult for patients who do not live in
the city centre. To overcome these challenges, Drs. McManus and Tebbutt led the development of HEARTBIT,
a test that measures a selected panel of genes in blood to diagnose transplant rejection. Implementation of
this test could reduce up to 50% of the healthcare costs for these patients.

The team has worked for years to narrow down the panel to nine genes that can predict risk of rejection.
Now, one of the final steps is to validate the test in a laboratory setting and prove its reliability. This involves
testing different storage conditions, and how time of day or user variation can affect the results. The team
is hopeful that this new test will bring significant improvements to patient care.

"The patients are the reason we get up every morning,” says Dr. McManus. “Our work is entirely driven by
the desire to improve the recovery journey for heart transplant patients. And without them—uwithout their
participation, their samples, and their engagement—we would have nothing.”

Read the full article in UBC Faculty of Medicine News.



https://www.med.ubc.ca/news/revolutionizing-the-recovery-journey/

RAPID TESTING FOR COVID-19 AT
YVR AIRPORT

HLI researchers teamed up with the Westjet and Vancouver Airport Authority (YVR) to investigate whether
a rapid screening program at YVR is a practical and effective way to contribute to a unified future solution
for the global aviation industry.

Dr. Don Sin, repirologist and Director of HLI, and co-Principal Investigator Dr. Marc Romney, initiated a pilot
project on passengers aged 19 years and older on select departing WestJet flights at YVR. Passengers who
were willing to participate had nasopharyngeal swabs collected, as well as mouth rinses and were screened
for COVID-19 (SARS-CoV-2) using a rapid antigen test. These tests provided results within 15 to 20 minutes,
making them a feasible option for study in the live airport environment at YVR.

The research team was interested in understanding how many passengers departing from YVR are
asymptomatic, but have the virus. Results may help public health leaders better understand to what degree
asymptomatic individuals are contributing to the spread of COVID-19 and how rapid COVID-19 testing can
be implemented in places such as airports.

Read the full articles in UBC News, The Daily Scan, and CBC News.



https://news.ubc.ca/2020/11/27/ubc-providence-scientists-join-forces-with-westjet-and-yvr-for-covid-19-testing-study/
https://thedailyscan.providencehealthcare.org/2020/11/phc-ubc-westjet-yvr-covid-19-study/
https://www.cbc.ca/news/canada/british-columbia/rapid-testing-bc-covid-19-1.5879915

PODCASTS FOR KNOWLEDGE
DISSEMINATION

LungFIT Podcasts

Launched in 2020, the LungFIT podcast is about all
things related to pulmonary rehabilitation, which
is a multi-disciplinary intervention for people with
chronic lung disease. Dr. Pat Camp, a physical
therapist and HLI principal investigator, started the
LungFIT podcast as a way to disseminate evidence
about the efficacy of pulmonary rehabilitation, and
help translate lab findings into clinical practice.
Podcast topics also include helpful information and
tips for healthcare providers working in pulmonary
rehabilitation.

The LungFIT Pulmonary Rehabilitation podcast
includes topics such as:

. upcoming research

. clinical updates on assessment, tests, and
tools

. journal clubs

. interviews with pulmonary rehabilitation
experts

. tips on how to improve your program

Check out the episodes here: https://lungfit.med.
ubc.ca/lungfit-podcast-episode-guide/

Engineering stem cells to study heart disease

Normal cell-to-cell communication within the
heart is essential for normal heart function. In fact,
disrupting these communication pathways can lead
to heart diseases like atrial fibrillation, a common
type of arrhythmia (irregular heartbeat) that can
cause blood clots and stroke.

To study why these disruptions occur in arrhythmia
patients, Dr. Leili Rohani, a postdoctoral research
fellow in Dr. Zachary Laksman’s lab, is focused on
developing laboratory models using patient stem
cells. These stem cells can be grown into various types
of heart cells, generating a model of the patient’s
heart that can then be used for testing therapies.

In a recent episode of The Stem Cell Podcast, Dr.
Rohani discussed her research and advice for those
who wish to pursue a career in academic research.

Listen to the full episode here.
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https://lungfit.med.ubc.ca/lungfit-podcast-episode-guide/
https://lungfit.med.ubc.ca/lungfit-podcast-episode-guide/
https://stemcellpodcast.com/ep-201-the-future-of-research-featuring-drs-bria-macklin-matthew-sinton-and-leili-rohani

RECYCLING CHAMPIONS AT HLI

HLI Research Associate and Manager of the Cardiovascular Tissue
Registry, Dr. Gurpreet Singhera — or the “Recycling Queen” as she
is affectionately known by her colleagues — is a member of the
Green+Leaders Network, a collection of volunteers working to
improve the sustainability and environmental performance of health
care and research laboratories across the Lower Mainland.

“I'm a self-proclaimed recycling champion and am always looking
for ways to keep the recycling program active and better at HLI. My
colleagues at HLI have always supported me in doing so,” she says.

Over the years Dr. Singhera has led numerous environmental
initiatives and forged several partnerships to help divert waste from
the landfill. Read more about her efforts in this Earth Day feature on

Daily Scan.
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The HLI prides itself on its success in
attracting international trainees and
research personnel from all over the
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countries and 6 continents.
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HLI RESEARCH WEEK

Pictured:
Award Winners

In 2021, The HLI Trainee Association hosted its first ever Research Week. All sessions were held online
and included a series of student talks, keynote lectures, and poster presentations throughout the week of
August 16-20, 2021. This year, 49 students presented their work to peers and a panel of judges comprised
of senior researchers, Principal Investigators, post-doctoral fellows, and graduate students at the Centre.
The presentations were divided into 7-minute oral presentations and poster presentations. There were an
average of 60 attendees per day, and 49 attendees of the student poster session, for a total of 351 sign-on'’s
throughout the week.

We were also excited to host the Bruce McManus Lecture by Dr. Sam Wadsworth, who is currently the CSO
of Aspect Biosystems and an HLI alumnus, as well as the Dr. Peter Paré Lecture by Dr. Mireille Ouimet, who

is the Director of the Cardiovascular Metabolism and Cell Biology Laboratory at the University of Ottawa
Heart Institute.

Research Week also included a poster session, held on an online platform called Gather. This allowed
participants to virtually “walk around” the conference room, converse and network with other attendees,
view posters, and ask questions of the student presenters. This innovative platform was a welcome change
to Zoom meetings, and participants enjoyed being able to mingle and view posters in the virtual space
throughout the week. The week’s events and awards were generously supported by the St. Paul’s Foundation,
the Providence Health Care Research Institute (PHCRI), the Michael Smith Foundation for Health Research,
and the HLI. Special thanks to Ms. Basak Sahin and HLI Operations for their support.
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The Centre for Heart Lung Innovation holds two weekly seminars, the Research
in Progress Seminar Series and the HLI Friday Seminar Series, both of which run
from September through June each year. In 2021, all seminars were conducted
through Zoom, with hybrid options at the end of 2021.

The HLI Friday Seminar Series features invited experts in specific fields from
all over the world to give talks which encourage education and collaboration.

Detailed information about the 2021 HLI Friday Seminars can be found in
Appendix C. The Research in Progress seminar series gives graduate students
and post-doctoral fellows at the HLI the opportunity to present their ongoing
research to other HLI researchers. The idea behind these seminars is for a critical,
but supportive, audience to give feedback at the conceptual or analytic stage of
the trainees’ research program. Detailed information about the 2021 Research in
Progress Seminars can be found in Appendix D

HLI TRAINEE ASSOCIATION

Established in 2018, the mission of the HLI Trainee Association (TAHLI) is to enhance the
academic experience of HLI trainees by promoting a training environment enriched with
collaboration, education, professional growth, and career success. In 2021, TAHLI solidified a
working executive team with many new members. The members and their roles are as follows.

Co-chairs: Katrina Besler and Naomi Potter
VPs of mentorship: Aileen Hsieh and Eric Xiang
Internal communications: Sunaina Chopra

VPs of events: Khushbu Patel and Nina Huang

Postdoctoral Fellow Representative: Tim Xue

In 2021, TAHLI developed a logo designed by Simran Samra, which was produced by Ardin
Sacayanan.
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Mentorship

TAHLI launched a 5-month pilot mentorship program in fall 2021 for HLI trainees (graduate and
postdoctoral level) and had 9 pairs of mentors and mentees. The program included events such as
a kickoff event, a career panel event and various social opportunities. Mentors and mentees met
once a month at minimum and feedback on the program was collected at a mid-point check-in
for mentees and after the program completed through focus groups for all participants.

Awards and Scholarships

HLI, in collaboration with TAHLI established the new Peter Paré and Bruce McManus Awards for
trainees. These awards were designed for any HLI trainee at the graduate or postdoctoral level

to fund activities that enhance trainee education, valued at up to $1000. TAHLI established a
scholarship committee to help shape the criteria for these awards and to shape future trainee
awards. The committee is working on establishing workshops to provide trainees with the tools for
successful award applications.

TAHLI established the Keith Walley Trainee Mentorship Award to recognize those who go above
and beyond to mentor, support, and advocate for trainees at HLI, beyond their own labs. The
inaugural winner was Dr. Scott Tebbutt.

James Hogg Award: Bruce McManus Award:

* Yun Li (DeMarco) * Yasir Mohammud (Luo)

e Hattie Luo (Laksman) » Eric Xiang (Francis)

« Tony Guo (Dorscheid) « Kate Huang (Brunham/Laksman)

* Aileen Hsieh (Hackett)

Peter Paré Award:

* Naomi Potter (Quon)

* Abhinav Kumar Checkervarty
(Tebbutt)

Outdoor Social

Ornament Decorating



TRAINING STUDENTS IN
KNOWLEDGE MOBILIZATION

The Centre for Heart Lung Innovation, together  these new skills into practice through a series of patient
with partners from PHC and various UBC  forums and focus groups and participation in the UBC
Departments and Units, received $50,000 to  3-Minute Thesis competition.

develop a new training initiative for graduate

students and postdocs whose research focuses on  Learn more about the program in this interview published
health disciplines. in The Daily Scan.

Launching in 2022, this new program will equip
students with the basic tools and skills to engage
and communicate with diverse stakeholders, to
ensure that their research is properly designed,
implemented, and translated into real-world
practices. These skills are critical as graduate
students and postdocs become the next generation
of scientific experts, leaders, professionals, and
advocates in society. The new funding will enable
the team to build an organized, formal training
program that is not currently offered by graduate
programs at UBC.

In 2022, the team will develop a series of seminars
and workshops focused on knowledge translation
(KT) basics implementation. The team will also work
with UBC's Knowledge Exchange Unit to develop a
set of modular training materials that is tailored for
students in health research. Students will then put

Drs. Scott Tebbutt (Education Director, left) and
Gurprit Randhawa (KTM Program Coordinator, right).
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Trainee Scholarships & Fellowships
Awarded in 2021

Dr. Valentin Blanchard (Francis)
CIHR Fellowship

Abhinav Kumar Checkervarty (Tebbutt)
Friedman Award for Scholars in Health

William Gervasio (Tebbutt)
UBC FoM Multidisciplinary Research Program

Dr. Lara Utsch Mendes Gouveia (Granville)
MSFHR Research Trainee

Emily Gubskaya (Tebbutt)
UBC FoM Multidisciplinary Research Program

Daniel He (Tebbutt/Ryerson)
UBC FoM Graduate Student Collaboration Fund
National Health Research Presentation Award

Dr. Ana Hernandez Cordero (Leung/Sin)
MSFHR Research Trainee

Kate Huang (Brunham)
UBC FoM Graduate Student Award

Madison Hung (Tebbutt)
UBC FoM Multidisciplinary Research Program

Olivia Hutchinson (Guenette)
CGS-M Award

Felicia Liu-Fei (Heart Registry)
UBC Pathology Presentation Award

Hattie Luo (Laksman)
CASCADIA Regenerative Medicine Symposium
Presentation Award

Jasmine Memarzadeh (Tebbutt/Dorscheid)
NSERC Undergraduate Student Research Award

Dr. Kate Milne (Guenette)
MSFHR Research Trainee

Dr. Layla Nabai (Granville)
CIHR Fellowship

Coco Ng (Heart Registry)
UBC Pathology Presentation Award

Shanay Niusha (Tebbutt)

Mitacs Accelerate

CGS-M Award

UBC FoM Graduate Student Award

Kingsley Nwozor (Hackett)
Mitacs PhD Studentship

Dr. Emmanuel Osei (Hackett)

Nominee, Killam Postdoctoral Research Prize
UBC-O ASPIRE Program
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Trainee Scholarships &
Fellowships

Awarded in 2021

Debora Petry-Moecke (Camp)

BC Lung Respiratory Rehabilitation Scholarship

UBC 4-Year Fellowship

UBC President's Academic Excellence Initiative
PhD Award

Naomi Potter (Quon)
CGS-M Award

Dr. Leili Rohani (Laksman)
CASCADIA Regenerative Medicine Symposium
Rising Star Presentation Award

Dr. Michele Schaeffer (Guenette)
ERS RESPIRE4 Marie Sklodowska-Curie
Postdoctoral Research Fellowship

Shayan Soleymani (Tebbutt)
UBC FoM Summer Student Research Award

Justin Turner (Camp)
SSHRC CGS-D Award
BC NEIHR Doctoral Scholarship

Denitsa Vasileva (Daley)
UBC 4-Year Fellowship

Eric Xiang (Francis)
CGS-M Award

Guangze Zhao (Yang)
UBC Affiliated Fellowships, Doctoral Program
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NEW MRI CORE

Following a multi-year fundraising effort, in 2021 St. Paul's Hospital acquired a brand
new 3T Magnetic Resonance Imaging (MRI) scanner. MRl is one of the gold standards
in medical imaging, allowing for visualization of the body’s soft tissue, from ligaments
and tendons, to the most complex regions such as the brain, spinal cord, and heart. It
is widely used by cardiology, neurology, orthopedics, intensive care, and other areas to
diagnose a range of complex pathologies and conditions. Additional hyperpolarized
gas equipment acquired by St. Paul's Hospital and HLI enables visualization of the
lungs and lung function, that is otherwise not possible using conventional MRI
techniques.

With this acquisition, the HLI MRI Core was established. Although the MRI will be a

critical component of patient care at St. Paul's Hospital, imaging time has also been
set aside exclusively for research use, with 16 hours available per week for approved
and funded research projects, and HLI Pls having prioritized use for dedicated heart
and lung studies.

The MRI Core Associate Director is Dr. Rachel Eddy, who brings experience with
pulmonary MRI and hyperpolarized gas research projects, and is also undertaking
postdoctoral research in Drs. Don Sin and Jonathon Leipsic’s labs.




CELLULAR IMAGING AND

BIOPHYSICS CORE

Under the Scientific Direction of Dr. Dragos Vasilescu and led by Core Manager Dr. Aaron Barlow, the Cellular
Imaging and Biophysics Core (CIB) is a multi-user facility that supports research groups within the HLI, providing
access to cutting-edge imaging technology and expertise. Featured instruments include the Zeiss LSM 880 confocal
microscope with super-resolution and multiphoton capabilities, and the Nikon XTH 225-ST high-resolution microCT
scanner. In 2021, the CIB, with generous support from the tissue culture lab, recently acquired a new EVOS 5000
fluorescent microscope, which complements the existing imaging capacity by providing extremely fast, but low-
resolution fluorescence imaging for cells and tissues. 2021 was a productive year for the CIB team, with several major
projects producing significant research results.

Research Highlights include:

« Led by Dr. Vasilescu, the CIB has undertaken a major study of the parenchymal structures of lung tissues in idiopathic
pulmonary fibrosis. This study required several hundred hours of microCT scanning time to scan over 200 frozen
tissue samples. This study aims to understand the underlying pathologies of interstitial lung disease and relate them
to radiological and clinical diagnostic criteria. This study has already resulted in several notable publications in the
American Journal of Respiratory and Critical Care Medicine, the American Journal of Pathology, the Canadian Journal
of Respiratory, Critical Care, and Sleep Medicine.

« The CIB has continued our ongoing collaborations with the cardiology group of Dr. John Webb, using microCT
imaging to help elucidate the performance and failure modes of transcatheter heart valves and formation of calcium
deposits on valve leaflets. The studies have helped inform clinical best practice for redeployment and replacement
of transcatheter valves in patients. These studies have resulted in publications in JACC Cardiovascular Interventions,
Catheterization and Cardovascular Interventions, and Eurolntervention.

+ Building on previous work combining multiphoton and
super resolution microscopy in the Centre’'s LSM 880, the
CIB, in collaboration with Dr. Hackett's lab, were able to
visualize and interrogate the structural arrangement of
sub-pleural alveolar ducts. This study showed that a loss
of the structural integrity of this collagen scaffolding was
a hallmark of emphysema and loss of lung function, which
was published in Histochemistry and Cell Biology.

« Imaging work from the CIB has been featured in a number of other studies throughout the HLI, including research
on COPD, asthma, and atherosclerosis. The CIB also develops new imaging methods protocols that are frequently
published in supplementary resources of research publications. The CIB did suffer a setback in the latter half of 2021
as the MicroCT scanner began suffering serious malfunctions that greatly reduced image quality. Resolving these
issues required extensive consultations with the vendor and several service visits, which were difficult to arrange due
to COVID protocols during this period. We have now successfully been able to perform the required repairs and
the system has been fully tested and is up and running again. Although the microCT scanner was only useable for 6
months of 2021, scanning productivity was only partly affected. A lot of imaging had been done during the first part
of the year which enabled users to proceed with image analysis.

For 2022/2023, multiple projects are lined up that include scanning more than 400 samples on the microCT scanner

from 4 major projects as well as facilitating microscopy work for more than 40 users spanning 12 different research
groups. With these projects, the core is running almost at capacity all the time.
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ULAR PHENOTYPING CORE

Throughout 2021, the staff of the Molecular Phenotyping Core Laboratory (MPCL) were in the lab on a regular basis
supporting equipment being used for COVID-19 research as well as numerous other research endeavours.

As patient clinic visits continued to take place mostly virtually, some of our existing biobanks moved to community-
based sample collection, e.g. Life Labs locations. This meant that many of our samples were coming from offsite
collection sites and were being delivered via courier. This small change was important to help continue research
efforts despite the ongoing pandemic. It also kept us busy receiving dry ice shipments.

During 2021, we provided support for several collaborative research projects, such as sample processing for a new
clinical trial — the Early Initiation of Antiplatelet ThERapy In HeArt TranspLantation: AERIAL trial, coordinated by the
Ottawa Heart Research Institute (OHRI). St. Paul's Hospital Interventional Cardiology transplant surgeon Dr. Mustafa
Toma was the site lead/co-investigator for this trial. For this study, we provided sample processing support as well as
testing on the T-TAS Total Thrombus formation Analysis System, a microchip-based flow chamber system that mimics
in vivo conditions for evaluating whole blood thrombogenicity, which was provided by OHRI and Diapharma.

In addition, we assisted in the launch of Dr. Jasmine Grewal’s Adult Congenital Heart Disease (ACHD) biobank to support
research of this serious condition, and provided sample processing support to Dr. Anita Palepu’s Canadian COVID-19
prospective cohort study (CANCOV), as well as to Drs. Brittany Barker and Hudson Reddon, for an investigation of
COVID-19 vaccine confidence uptake among people who use drugs in Vancouver’s Downtown Eastside and Downtown
South neighbourhoods. In collaboration with the HLI Cardiovascular Registry, MPCL staff also performed DNA/RNA
extraction on heart tissues for a collaboration with Nanyang Technology University in Singapore.

In 2021 we started to inventory and consolidate the large BC Centre on Substance Use biobank that moved to the HLI
in 2020. Over the year UBC co-op students worked hard to inventory and consolidate 883 freezer boxes containing
46,908 cryovials (blood samples). After the consolidation, the samples were able to fit into 471 freezer boxes. This
process was necessary to help us optimize our -80 °C freezer space, which is very limited.

Our staff were instrumental in establishing 3 new flow cytometric staining protocols and panel designs for mouse
blood (7 colours using 10 antibodies), bronchoalveolar lavage fluid (8 colours using 7 antibodies) and liver (9 colours
using 11 antibodies). These panels are used to identify changes in neutrophil and macrophage/monocyte percentages
following treatment, as well as subsets of macrophages (new/mature/ tissue resident) and activation state (pro-
inflammatory marker).

Finally, the MPCL conducted 3, 1.5 hr long educational workshops online in 2021:
. Road to Successful PCR, Parts 1 & 2
. Kaluza Software training

These workshops were well attended by HLI trainees, who learned how to use the MPCL's Real Time gqPCR and Flow
Cytometry instrumentation.
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2021 was a productive year for the James Hogg Lung Registry (JHLR), which continues to expand. Lung tissue specimens
and associated data have been provided to not only Primary Investigators at HLI but also to researchers at University
of California at San Francisco, University of North Carolina, Institute of Pharmacy — Berlin, Fred Hutchinson Cancer
Research Centre — Seattle, University of Alberta and The University of Manitoba.

The JHLR database was expanded in 2021. The digitization of pre-surgery radiology reports was completed. The
Biobank Information Management System (BIMS) is currently being updated to include spacial information and
processing methods for individual samples. The JHLR has initiated collaboration with Thoracic Surgery - Fraser Health
in order to biobank human lung tissue from lung cancer surgeries. The regulatory documentation has been completed
and we are now preparing for the arrival of our first lung tissue samples originating from Surrey Memorial Hospital.
This collaboration will also provide fresh tissue for application of the latest technologies available to researchers.
The JLHR has been very active in supporting IKOMED Technologies Inc. with an Emphysema model and preclinical
evaluation of their lead technology originating from the Sin Lab. These human lung tissues and associated clinical
data have contributed to several publications submitted or published in 2021:

* Gaikwad AV et al. Vascular remodelling in idiopathic pulmonary fibrosis patients and its detrimental effect on lung
physiology: potential role of endothelial-to-mesenchymal transition. ERJ Open Res. 2022 Mar 21;8(1):00571-2021.

* Lu W et al. Angiotensin-Converting Enzyme 2 (ACE2), Transmembrane Peptidase Serine 2 (TMPRSS2), and Furin
ExpressionIncreasesinthe Lungs of Patients with Idiopathic Pulmonary Fibrosis (IPF) and Lymphangioleiomyomatosis
(LAM): Implications for SARS-CoV-2 (COVID-19) Infections. J Clin Med. 2022 Jan 31;11(3):777.

* Brake SJ et al. SARS-CoV-2 (COVID-19) Adhesion Site Protein Upregulation in Small Airways, Type 2 Pneumocytes,
and Alveolar Macrophages of Smokers and COPD - Possible Implications for Interstitial Fibrosis. Int J Chron
Obstruct Pulmon Dis. 2022 Jan 11;17:101-115.

* Xu F et al. The molecular and cellular mechanisms associated with the destruction of terminal bronchioles in
chronic obstructive pulmonary disease. Eur Respir J. 2021 Oct 21:2101411.

* lkezoe K et al. Small Airway Reduction and Fibrosis Is an Early Pathologic Feature of Idiopathic Pulmonary Fibrosis.
Am J Respir Crit Care Med. 2021 Nov 1;,204(9):1048-1059.

* Eapen et al. Increased myofibroblasts in the small airways, and relationship to remodelling and functional changes
in smokers and COPD patients: potential role of epithelial-mesenchymal transition. ERJ Open Res. 2021 Jun
7;7(2):00876-2020.

* Xu F et al. The transition from normal lung anatomy to minimal and established fibrosis in idiopathic pulmonary
fibrosis (IPF). EBioMedicine. 2021 Apr;66:103325.

* Eapen MS, Lu W, Hackett TL, Singhera GK, Thompson IE, McAlinden KD, Hardikar A, Weber HC, Haug G, Wark PAB,
Chia C, Sohal SS. Dysregulation of endocytic machinery and ACE2 in small airways of smokers and COPD patients
can augment their susceptibility to SARS-CoV-2 (COVID-19) infections. Am J Physiol Lung Cell Mol Physiol. 2021
Jan 1;320(1):L158-L163. doi: 10.1152/ajplung.00437.2020. Epub 2020 Nov 11. PMID: 33174446; PMCID: PMC7869956.

* Mostago-Guidolin LB et al. Pulmonary Vascular Remodeling Is an Early Feature of Fatal and Nonfatal Asthma. Am
J Respir Cell Mol Biol. 2021 Jul;65(1):114-118.

* Tam A et al. FAM13A as potential therapeutic target in modulating TGF-B-induced airway tissue remodeling in
COPD. Am J Physiol Lung Cell Mol Physiol. 2021 Aug 1;321(2):L377-L391.
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With the ongoing pandemic in 2021, the Cardiovascular Registry (CVR) at the HLI continued its operations, advancing
scientific developments in cardiac biobanking and COVID-19-based research, establishing new, world-class
collaborations and strengthening existing ones. To continue growing the repository, our team remains committed to
procuring cardiac tissue from surgical and autopsy cases from St. Paul's Hospital - including explanted hearts, valve
replacement tissues, ventricular assist devices, prosthetics, etc.

In March 2020, the new pandemic restrictions brought several limitations in approaching patients to obtain informed
consent for the use of biospecimens in research. However, the relaxation of restrictions in the past year prompted
us to move forward with seeking participant consent - we are proud to report that we have achieved a consent rate
of 100% for heart transplant patients from 2020 and 2021. In an effort to engage these patients in our research and
promote knowledge mobilization, the CVR has welcomed many of the heart transplant recipients into the registry
space to learn about cardiac research and to view their explanted hearts. Such heart-viewing sessions help foster
positive research partnerships between patients and the CVR team.

The CVR has continued to develop our collaborative partnership with the St. Paul's Hospital Pathology and Laboratory
Medicine department. Our team facilitated cardiac sample processing for effective evaluation for the hospital’s
cardiovascular pathologist and prepared samples for transport for regional, national, and international research
collaborations (ex., transport of cardiac samples for genetic testing for the BC Inherited Arrhythmia Program). We
also strengthened our relationship with HLI's Histology Department by working closely together to conduct quality
control assessments on preserved tissue samples. Our new quality control system is one strategic improvement that
contributed to our growth this past year - we continue to harness available resources to maximize the quality of our
samples.

The CVR provided co-op positions and facilitated various learning opportunities for undergraduate students during
the summer, fall, and winter sessions. Our students successfully obtained prestigious summer funding and summer
studentship awards. Our current 8-month co-op student successfully received BioTalent subsidies as her salary
support. In addition, in November 2021, the CVR hosted a “take your kid to work” day, where one Grade 9 student
was able to visit our research environment and learn about tissue biobanking. The student also participated in simple
laboratory tasks, including micro pipetting, labeling, and cleaning, while learning important laboratory safety rules.
This event marked the re-start of HLI's annual student mentorship program that was on pause for last two years due
to pandemic lockdown.

The CVR became a partner in the HLI's -80°C freezer leasing program and consolidated two old freezers into one
high-capacity freezer. The CVR has a completed inventory for all biobank samples, including formalin, flash-frozen,
OCT-preserved, and RNAlater.
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The CVR has continued to foster research collaborations both
nationally and internationally. The list of recent publications
below includes the use of cardiovascular bio-specimens
contributed by the CVR. Two of the publications (no. 1 and
3) were supported by work done by summer co-op students
under the supervision of Drs. Bruce McManus and Paul Hanson.
One of our recently published papers (no. 5) had significant

implications related to the ongoing pandemic. The study
CVR PUBLICATIONS investigated various pathological mechanisms of SARS-CoV-2
infection, providing vital cardiopulmonary research insights of
importance for tackling COVID-19 .

Recent CVR-related Publications:

1. COVID-19 Positivity in a Heart Transplant Recipient
— Antibody-Mediated Rejection or SARS-CoV-2-Associated
Cardiac Injury? (2022). Oxford Medical Case Reports

2. The role of phosphorylation in atrial fibrillation: a focus
on mass spectrometry approaches. (2022) Cardiovasc Res.

3. Advanced Detection Strategies for Cardiotropic Virus
Infection in a Cohort Study of Heart Failure Patients (2021).
Laboratory Investigation

4, Native Aortic Valve Disease Progression and
Bioprosthetic Valve Degeneration in Patients with Transcatheter
Aortic Valve Implantation (2021). Circulation

5. SARS-CoV-2 infection of human iPSC-derived cardiac
cells reflects cytopathic features in hearts of patients with
COVID-19 (2021). Sci Transl Med

Overall, the CVRhashad a productive yearandislooking forward
to more collaborations, partnerships, and improvements in
2022-23.

At the beginning of 2021, the HLI Safety Committee continued to focus on
ensuring the health and safety of those performing essential laboratory work
on site. Staffing in the first months of 2021 was limited to essential workers and
those conducting urgent COVID-19 studies. Many additional hand sanitizer
units by office spaces, lab areas and entrance doors played a role in keeping
these people safe. In addition, surface sanitization helped curb the spread of
COVID-19 in work areas, meeting rooms, lunchrooms, and photocopier areas.
Sanitation stations at the HLI were created to include 70% ethanol spray bottles
and disinfectant wipes to sanitize areas before and after use. These measures
were in large part successful as no workplace COVID transmission amongst
Staff and Faculty members have been reported to date.

Committee members continue to monitor sanitization stations and replenish
when depleted. Meetings and orientations shifted to being conducted virtually.
As the pandemic restrictions eased, more HLI personnel returned to the centre.
Room occupancy limits were set to maximize physical distancing of occupants.
In instances where physical distancing was not possible, PPE and medical
masks were used. Mandatory COVID-19 safety training for all was provided,
and all personnel were asked to complete UBC's COVID-19 vaccination status
declaration. A COVID-19 Safety Plan document and video was created by the
Operations team and posted on the HLI intranet. To date, daily self assessment

health checks continue to be conducted as per WorkSafeBC requirements. HEALTH AND SAFETY




TISSUE CULTURE CORE

The Tissue Culture Core plays a vital role in HLI research activities, as many publications include cell culture
work data. Throughout 2021, we continued to provide training and orientation to new students and staff to
maintain safe, sterile, and well-managed TC facilities. The biosafety cabinets were certified by an accredited
company after the annual inspection under the supervision of the HLI maintenance team.

With the ongoing pandemic, orientation and training sessions were all held via Zoom. This year, the TC core
welcomed two new HLI Pls and created space for their tissue culture work and added two new incubators.

The TC core team oversaw long-term storage of cells in cryostorage duers, trained users to follow proper
safety protocols and maintain updated cell stock inventories. The core supported ongoing cell biobanking

throughout the year for two new HLI projects (COVID study and effect of Cannabis on lungs) and ongoing
regular Pl-grant funded projects.

The TC core had a productive year and is looking forward to an increase in collaborations and improvements
in 2022-23. The TC core and manager are committed to providing an excellent cell culture facility available to
all HLI users and ensuring a safe and sterile cell culture experience while supporting research. Help and training
are available to anyone who needs guidance.




During the COVID-19 pandemic, several HLI Principal
Investigators initiated COVID-19 research studies
and with that came the need to increase our
biobanking capacity to store samples. This, along
with our continued expansion with other research
programs, necessitated the design and construction
of an additional freezer storage room. With great
support and effort from Providence Research and St
Paul’s Hospital, this additional space was completed
in January 2021. This room has the capacity to store
10 ultra-low freezers (equates to storage space for
576,000 samples).

In 2021, we also initiated a freezer leasing program
to create a more efficient, economical and space-
saving freezer management system. This program will
reduce space needs by encouraging the review and
clean-up of old or damaged samples, providing Pls
with shared space in HLI-managed freezers. HLI staff
will monitor, defrost and advise of ongoing space use
and needs, eliminating the need for Pls and research
staff to monitor and maintain their own freezers.

Finally, the Facilities team continued to work closely
with the Operations Director to provide timely and
accurate information for the design of the future CSRC.
Planning for the new St Paul’s will be instrumental in
ensuring our future lab space will be able to meet
research demands.

PRECLINICAL SERVICES

FACILITIES AND
MAINTENANCE

The Genetically Engineered Models (GEM) Facility
staff continued to work throughout the pandemic,
and, through daily rotation and teamwork, were able
to support and even start new projects. This was a
fantastic accomplishment for the team and one to be
proud of. The team contributed to a variety of research
projects on Sepsis, Amyotrophic lateral sclerosis (ALS)
Disease, Marfan's Syndrome, Muscular Dystrophy,
Oncology and Myocarditis, ensuring animal welfare
was maintained.

The team also said a fond farewell to our longtime
team member, Lubos Bohunek, who retired in 2021.



HISTOLOGY CORE

2021 was a busy year, and the IT Services team worked
hard to ensure the smooth operation of the centre. This
included continuing to expand and support remote access,
including data acquisition and analysis capabilities. All of
this was completed while working to prevent ransom-ware
and similar attacks.

The IT Team continued to upgrade workstations throughout
the centre and has implemented the Zero Trust model which
allows full auditing of user actions on Privileged Remote
Access, database auditing and file level access auditing as
well. The team helped get the new MRI machine up and
running by installing data connections. Additional registries
and databases were added throughout the year, though
supply channel issues continued to delay equipment
purchases.

The Histology Core was kept busy during 2021
with ongoing projects and the purchase of a new
Tissue Micro Array. thanks to COVID-19 related
St Paul's Foundation funding, this new addition
represents a significant move towards the ability
to provide an economical and consistent level of
qualityinimmunohistochemistry. Asmany as afew
hundred samples can be fit onto a single slide and
all can be stained simultaneously. Paraffin blocks
can be sectioned and stained homogeneously.
The other exciting new technology we have is an
upgrade to our existing BondRx which provides
an easy way for labs to fully automate tests and
accelerate their research programs. This upgrade
also allows us to perform in situ hybridization.
Leica Biosystems has also partnered with other
companies which will allow us to expand with
additional multiplexing options. Traditional
immunohistochemistry (IHC) preserves spatial
context but is limited to 2 to 3 biomarkers per
sample. Next-generation sequencing (NGS)
enables the analysis of multiple biomarkers
but the spatial context of the tissue is lost.
Spatial biology (multiplex IHC) addresses these
limitations by enabling the analysis of multiple
biomarkers in a tissue section while preserving
their spatial context.

The Histology Core looks forward to further
expansion of their technical capabilities and
equipment catalogue in 2022.

INFORMATION
TECHNOLOGY




PARTNERSHIPS AND ACKNOWLEDGEMENTS

The HLI is grateful to our funding partners: Canada Foundation for Innovation, British Columbia
Knowledge Development Fund, Providence Health Care, PHCRI, University of British Columbia, Heart
and Stroke Foundation of BC and Yukon, BC Lung Association, the St. Paul's Hospital Foundation
and many vendors and industrial collaborators, for their crucial support of our ongoing programs.

We wish to thank our current partners:

Adiga Life Sciences Inc.
Agartee Technology Inc.
AllerGen

Alpha-1 Foundation
Alzheimer Society of Canada
Amarin Pharma Inc.

AMGEN Canada Inc.

Asahi Kasei Pharma America
AstraZeneca Canada Inc.
Bayer AG

Boehringer Ingelheim (Canada) Ltd.

British Columbia Knowledge Development Fund
(BCKDF)

British Columbia Lung Association

British Columbia Proteomics Network
Canada Foundation for Innovation
Canada Research Chairs

Canadian Diabetes Association

Canadian Foundation for AIDS Research
Canadian Institutes of Health Research (CIHR)
Cyon Therapeutics Inc.

Cystic Fibrosis Canada

Cystic Fibrosis Foundation (US)
Genentech Inc.

Genome British Columbia

Gilead Sciences Inc.

GlaxoSmithKline

Grifols Shared Services North America Inc.

Heart and Stroke Foundation of British Columbia and
Yukon

Heart and Stroke Foundation of Canada
Hoffmann-La Roche Ltd. (Canada)
Networks of Centres of Excellence (NCE)
Industry Canada

Interior Health Authority

InterMune Inc.

lonis Pharmaceuticals, Inc.

Janssen Inc.

Juvenile Diabetes Research Foundation International
La Jolla Pharmaceutical Company

Leading Biosciences Inc.

Medlmmune LLC

Merck Sharp & Dohme Corp.

Michael Smith Foundation for Health Research
National Institutes of Health

National Research Council

Natural Sciences and Engineering Research Council of
Canada (NSERCQ)

Novartis Pharmaceuticals Canada Inc.
Octapharma Canada Inc.

Pfizer Canada Inc.

Pharmaxis Ltd.

ProMetic Life Sciences Inc.

PROOF Centre of Excellence
Providence Health Care Research Institute (PHCRI)
Province of British Columbia
Respivert Ltd.

RxSource Corp.

sanofi-aventis Canada Inc.

St. Paul's Hospital Foundation

The Lung Association

Trius Therapeutics Inc.

UBC Department of Medicine

UBC Department of Physical Therapy
University of Calgary

Vertex Pharmaceuticals Inc.

ViDA Therapeutics Inc.

We are grateful to the following individuals for their assistance in the creation of this report: Katherine Adolphs,
Vivienne Chan, Claire Smits, Chris Robinson, Gwen Sin, Ivan Leversage, Dr. Don Sin and all the HLI Principal
investigators.



SUPPORT US

Heart and lung diseases combined are still the world’s number
one cause of death and disability. Help us win this fight.

The Centre for Heart Lung Innovation has been extremely
successful at attracting infrastructure grants and government
research dollars. However, attracting funds to allow us to retain
our expertly trained staff and purchase new equipment remains
a challenge. We actively seek interest and donations from private
and individual donors whose interests are in alignment with our
research, with the help of the following organizations.

<>ST1:1aul's
FOUNDATION

St. Paul's Foundation

178 — 1081 Burrard Street

Vancouver, BC V6Z 1Y6

Phone (Metro Vancouver): 604-682-8206
Phone (rest of BC): 1-800-720-2983
sphfoundation@providencehealth.bc.ca
www.helpstpauls.com

a place of mind
THE UNIVERSITY OF BRITISH COLUMBIA

University of British Columbia

Development and Alumni Engagement

500 - 5950 University Blvd

Vancouver, BC Canada V6T 1Z3

Phone: 604-822-8900

info@startanevolution.ubc.ca
https://startanevolution.ubc.ca/category/projects-by-faculty/
faculty-of-medicine
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Appendix A

Grants, Contracts,
Clinical Trials,
Agreements, and
Salary Awards

April 2021 - March 2022

Bernatchez, Pascal

Activating the anti-atherosclerotic properties of endothelial function: from cells to humans.
Heart and Stroke Foundation of Canada. Grant, $91,500.

Optimization of angiotensin Il receptor type 1 blockers (ARBs) in chronic obstructive
pulmonary disease (COPD). Innovation, Science and Economic Development Canada.
Grant, $31,667.

The critical role of cholesterol in the pathogenesis of muscular dystrophy. Canadian
Institutes of Health Research. Grant, $99,500.

Endothelial function in the pathogenesis and management of Marfan syndrome-
associated aortic root disease. Canadian Institutes of Health Research. Grant, $133,875.
Targeting endothelial dystusfunction in a genetic mouse model of aortic aneurysm. NIH
Subgrant. Grant, $45,000.

MyoNEXT myology suite. Canada Foundation for Innovation Operating Funds. Grant,
$12,500.

Application of multi-omics and pharmacological studies to discover potential new
therapeutics for COVID-19. MITACS Inc. Grant, $67,500.

Cholesterol in Dysferlinopathy. Jain Foundation. Grant, $105,500.

Boyd, John

Organ donation after cardiac death: optimizing the donor heart. Canadian Institutes of
Health Research. Grant, $100,980.

Team Grant: Sepsis Research Network. Canadian Institutes of Health Research (CIHR).
Grant, $25,000.

Brunham, Liam

Creation and implementation of a Registry for Familial Hypercholesterolemia. AMGEN
Canada Inc. Grant, $16,083.

Improving the identification and treatment of young adults with heart disease: the Study
to avoid vascular events in British Columbia. Canadian Institutes of Health Research. Grant,
$130,815.

Investigating pharmacogenetic mechanisms of doxorubicin-induced cardiotoxicity in
human pluripotent stem cell-serviced cardiomyocytes. Canadian Institutes of Health
Research. Grant, $116,280.

CETP inhibition as a novel treatment to remove pathogen lipids and improve survival in
sepsis. Canadian Institutes of Health Research. Grant, $122,400.

The advancing cardiac care unit-based rapid assessment and treatment of
hypercholesterolemia (ACCURATE) study. Providence Health Care Research Institute.
Grant, $37,500.

Pipeline towards stem cell driven personalized medicine for atrial fibrillation. Stem Cell
Network. Grant, $23,400.

The Advancing Cardiac Care Unit-based Rapid Assessment and Treatment of
hypErcholesterolemia (ACCURATE) study. Genome BC. Grant, $162,500.

The Advancing Cardiac Care Unit-based Rapid Assessment and Treatment of
hypErcholesterolemia (ACCURATE) study. Vancouver Coastal Health Research Institute —
Innovation and Translational Research Award. Grant, $75,000.

Canada Research Chair in Prevision Cardiovascular Disease Prevention. Canada Research
Chair, Tier 2. Salary, $100,000.

Cardiovascular genetics: phenotypes, genotypes and cellular mechanisms. Michael Smith
Foundation for Health Research. Salary, $90,000.

Camp, Pat

Rehabilitation service capacity for COVID-19 survivors. British Columbia Lung Foundation.
Grant, $25,000.

Chronic disease management for people with chronic lung disease. British Columbia Lung
Foundation. Grant, $12,500.

Niwh Yizt iyh Hilht iz Nets eelh iyh Strengthening our Bodies: A Community-based
Research Project to Create Pulmonary Tele-Rehabilitation in Remote and Rural First Nations
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Communities in Northern British Columbia. Canadian Institutes of Health Research. Grant,
$160,650.

« Bayis Il Tus a strong breath: a community-based research to identify the prevalence of and
contributors to chronic obstructive pulmonary disease in remote and rural First Nations
communities in British Columbia. Canadian Institutes of Health Research. Grant, $158,355.

«  Wildfire smoke and emergency planning for First Nations people living with lung disease
in remote and rural British Columbia. Canadian Institutes of Health Research. Grant,
$164,047.

Carlsten, Christopher

« Infrastructure Operating Fund. Canada Foundation for Innovation. Grant, $5,559. Funding
held at VCHRI.

« Does Traffic-Related Air Pollution Reduce the Effectiveness of Corticosteroids in Asthma.
Grant. Canadian Institutes of Health Research, $134,640. Funding held at VCHRI.

« Relationship between external and internal microbiomes in normal and compromised
airways. University of British Columbia Faculty of Medicine. Grant, $25,000. Funding held
at VCHRI.

« Does air pollution reduce inhaled corticosteroid effectiveness through modulating
epigenetics? Grant. BC Lung Association. Grant, $17,500. Funding held at VCHRI.

« A controlled dose-response study to identify a biosignature of diesel exhaust exposure.
WorkSafe BC. Grant, $2,500. Funding held at VCHRI.

« Epigenetic Health Benefits of Budesonide. Genome BC and Johnson & Johnson Consumer
Inc. Clinical Trial, $534,758. Funding held at VCHRI.

« Effect of Diesel Exhaust on the Respiratory Microbiome in COPD Airways. Michael Smith
Foundation for Health Research. Grant, $24,083.33. Funding held at VCHRI.

« Development, Evaluation and Dissemination of Novel Clinical Tools for Predicting
Occupational Asthma. Canadian Institutes of Health Research. Contract, $5,000. Funding
held at VCHRI.

« Respiratory outcomes following COVID-19 infection in British Columbia: a prospective
patient registry. Michael Smith Foundation for Health Research and BC SUPPORT Unit.
Grant, $230,650. Funding held at VCHRI.

+ A blood test to diagnose western red-cedar asthma. Innovation, Science and Economic
Development Canada, PROOF Centre of Excellence, and Province of British Columbia.
Grant, $30,000.

« Effect of diesel exhaust exposures on the respiratory microbiome in COPD airways.
nnovation, Science and Economic Development Canada, British Columbia Lung Association,
and Province of British Columbia. Grant, $15,000. Funding held at VCHRI.

* Lung health benefits of e-cigarette cessation. Grant. Canadian Institutes of Health Research,
$99,000. Funding held at VCHRI.

«  Occupational and Environmental Lung Disease. Canada Research Chair, Tier 2. Salary,
$100,000. Funding held at VCHRI.

Daley, Denise
« Genetic buffering in cancer. Canadian Institutes of Health Research. Grant, $127,000.

DeMarco, Mari

« Advancing healthcare diagnostics for neurodegenerative disorders. Michael Smith
Foundation for Health Research. Salary, $90,000.

« IMPACT-AD (Translating research into practice: Investigating the impact of Alzheimer's
disease diagnostics in Canada. Brain Canada. Grant, $246,486.33.

Dorscheid, Delbert

« Investigating the role of Fc Rl and CD23 in IgE mediated inflammation in the asthmatic
airway epithelium. Canadian Society of Allergy and Clinical Immunology. Grant, $4,500.

« Dupilumab extension trial in severe asthma. British Columbia Lung Foundation. Grant,
$18,000.



Appendix A

Grants, Contracts,
Clinical Trials,
Agreements, and
Salary Awards

April 2021 - March 2022

VAPING: the unknown perils of inhalation and epithelial injury. Canadian Institutes of
Health Research (CIHR). Grant, $99,979.

IgE-mediated inflammation generated by the airway epithelium is antigen independent
— a cause of a novel asthma phenotype. Michael Smith Foundation for Health Research.
Salary, $90,000.

Francis, Gordon

Molecular and cellular phenotyping of smooth muscle cell foam cells for the prevention of
atherosclerosis. Canadian Institutes of Health Research. Grant, $38,333.

Relative deficiency of lysosomal acid lipase in arterial smooth muscle cells as a novel target
for atherosclerosis treatment and prevention. Canadian Institutes of Health Research.
Grant, $205,020.

The unrecognized importance of smooth muscle foam cells in atherosclerosis development
and treatment. Canadian Institutes of Health Research. Grant, $45,488.
Non-HDL-cholesterol, macrophage, and lipid-lowering drug influences on smooth muscle
foam cell formation and fate in atherosclerosis. Heart and Stroke Foundation of Canada.
Grant, $54,612.

The role of smooth muscle cell metabolism of amyloid beta in cerebral amyloid angiopathy.
Alzheimer's Society of Canada. Grant, $75,000.

Redefining atherosclerosis: Characterizing and targeting smooth muscle cell foam cells
for the treatment and prevention of coronary heart disease and stroke. Michael Smith
Foundation for Health Research. Salary, $90,000.

Granville, David

Granzymes in Injury, Inflammation and Repair. Canadian Institues of Health Research.
Grant, $250,000. Funding held at VCHRI.

Profiling granzymes in inflammatory neuromuscular diseases. Muscular Dystrophy of
Canada. Grant, $50,000. Funding held at VCHRI.

An unbiased bioinformatic approach identifies sulfaphenazole as a promising
neuroprotective therapy to improve motor and autonomic systems after spinal cord injury.
Wings for Life. Grant, $150,000. Funding held at VCHRI.

Defining novel roles for granzyme K in allergic airway inflammation. BC Lung Foundation.
Grant, $30,000. Funding held at VCHRI.

Granzyme B: A novel target for the treatment of dermatitis. Cancer Research Society.
Grant, $60,000. Funding held at VCHRI.

Targeting Granzyme B with a novel inhibitor of radiation dermatitis. Innovation, Science
and Economic Development Canada. Grant, $93,333. Funding held at VCHRI.

A Novel Therapeutic for Inflammatory Skin Diseases. Michael Smith Foundation for Health
Research. Grant, $75,000. Funding held at VCHRI.

Granzyme B: A Novel Therapeutic Target in Cutaneous Leishmaniasis. Leo Foundation.
Grant, $133,333. Funding held at VCHRI.

A novel topical gel formulation of clinically-approved sulfaphenazole for the treatment
ofpressure injuries. ICORD/Rick Hansen Seed Grant. $10,000. Funding held at VCHRI.
Novel mechanisms and therapeutic approach for aging-related pruritus. Canadian
Institutes for Health Research. Grant, $100,000. Funding held at VCHRI.

Guenette, Jordan

Investigating sex differences in dyspnea across the spectrum of chronic obstructive
pulmonary disease severity. Michael Smith Health Research BC. Grant, $26,250.

The effects of 60% oxygen during exercise training in patients with fibrotic interstitial lung
disease. Michael Smith Health Research BC. Grant, $20,750.

Sex-differences in respiratory sensation and muscle function during conditions of
physiological stress. Natural Sciences and Engineering Research Council of Canada. Grant,
$87,000.

Research Start-up Funds from PHCRI, UBC Dept of Physical Therapy and JHRC. and Drs.
Donald Sin, Peter Pare & Bruce McManus. Providence Health Care Research Institute.
Grant, $3,400.
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The effects of 60% oxygen during exercise training in patients with fibrotic interstitial lung
disease. St. Paul's Foundation. Grant, $62,250.

Mechanisms of dyspnea following COVID-19 recovery. British Columbia Lung Foundation.
Grant, $25,000.

High Oxygen delivery to Preserve Exercise capacity in IPF patients treated with nintedanib:
The HOPE-IPF Study. Boehringer-Ingelheim. Clinical Trial, $394,013. (co-PI with Dr. Chris
Ryerson)

Hackett, Tillie-Louise

The contribution of sex differences to small airways disease in chronic obstructive
pulmonary disease. Canadian Institutes of Health Research. Grant, $188,733.

The Role of Small Airways Disease Heterogeneity in Asthma. Canadian Institutes of Health
Research. Grant, $135,068.

Airway-On-A-Chip: Development and in vitro validation of a microfluidic cell culture model
for chronic obstructive pulmonary disease (COPD). Innovation, Science and Economic
Development Canada, Providence Health Care and Province of British Columbia. Grant,
$58,334.

Assessing small airway disease heterogeneity in asthma to determine novel therapeutic
targets. Michael Smith Health Research BC. Grant, $2,250.

Exploring the biology of persistent type 2 airway niches in asthma. National Institutes of
Health. Contract, $49,850.

Single Cell Imaging Platform. Canada Foundation for Innovation. Grant, $900,000.
Asthma and COPD Lung Pathobiology and Therapeutics. Canada Research Chair, Tier 1.
Salary, $200,000.

Hogg, James

Comprehensive multi-resolution investigation of IPF pathology. British Columbia Lung
Foundation. Grant, $25,000.

Comprehensive multi-resolution investigation of IPF pathology. Francis Family Foundation.
Grant, $93,639.

Novel quantitative emphysema subtypes in MESA and SPIROMICS. National Institutes of
Health. Contract, $106,576.

Krahn, Andrew

Hearts in Rhythm Organization (HiRO): Improving detection and treatment of inherited
heart rhythm disorders to prevent sudden death. Canadian Institutes of Health Research.
Grant, $540,386.

Risk Prediction of Sudden Death in Arrhythmogenic Right Ventricular Cardiomyopathy:
the Canadian ARVC Registry. Canadian Institutes of Health Research. Grant, $193,163.

Laksman, Zachary

Research and administrative costs account. St. Paul’s Foundation. Grant, $114,000.

Single Cell transcriptomics of hypertrophic cardiomyopathy. CIHR - Hearts in Rhythm
Organization. Grant, $25,000.

DNA Nanoball sequencing technology competition. MGI Canada. Contract, $25,000.
Morphological profiling of stem cell derived cardiomyocytes. Innovation, Science and
Economic Development Canada. Grant, $6,000.

Pipeline towards stem cell driven personalized medicine or atrial fibrillation. Stem Cell
Network. Grant, $293,000.

High throughput screening using stem cell derived cardiomyocytes. Canada Foundation
for Innovation. Grant, $283,333.

Mapping the phosphoproteome. Cardiology Academic Practice Plan. Grant, $30,000.
Developing stem cell-based biological pacemakers. Stem Cell Network. Grant, $150,000.
Developing personalized anti-arrhythmic drug therapy for atrial fibrillation. Michael Smith
Foundation for Health Research. Salary, $90,000.
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Leipsic, Jonathon

Structural valve degeneration in bioprosthetic heart valves. Canadian Institutes of Health
Research. Grant, $15,000.

Structural valve degeneration in bioprosthetic heart valves. Michael Smith Health Research
BC. Grant, $1,458.

Leung, Janice

Optical Coherence Tomography to Phenotype Small Airways in Chronic Obstructive
Pulmonary Disease. British Columbia Knowledge Development Fund and Canada
Foundation for Innovation. Grant, $248,764.

Imaging, molecular, and clinical biomarkers of accelerated lung aging in people living with
human immunodeficiency virus (AGE-HIV). Canadian Institutes of Health Research. Grant,
$100,000.

Canadian users of cannabis smoke study (CANUCKSs): Impact on lung health via clinical,
imaging, and biologic measures. Canadian Institutes of Health Research. Grant, $299,905.
Understanding the link between lung genomics, transcriptomics, and sex differences in
COPD. Michael Smith Health Research BC. Grant, $3,354.

Optical Coherence Tomography to Phenotype Small Airways in Chronic Obstructive
Pulmonary Disease. UBC Faculty of Medicine. Grant, $5,477.

Primed for damage: Interactions between human immunodeficiency virus and the small
airway epithelium. British Columbia Lung Foundation. Grant, $25,000.

An 'Omics Approach to Understanding COPD Phenotypes and Endotypes. Canadian
Institutes of Health Research. Salary, $86,072.

Understanding the Aging HIV Lung: From Dysbiosis to Cell Injury. Michael Smith Foundation
for Health Research. Salary, $90,000.

Core service facilities grant. UBC VP Research and Innovation. Grant, $75,000.

Luo, Honglin

Cytosolic DNA sensing in ALS-related neuroinflammation. Amyotrophic Lateral Sclerosis
Society of Canada. Contract, $44,100.

Repurposing an FDA-approved anti-gout drug for the treatment of COVID-19. Canadian
Institutes of Health Research . Grant, $60,675.

Enteroviral infection in the development of Amyotrophic Lateral Sclerosis. Canadian
Institutes of Health Research. Grant, $35,000.

Enterovirus subversion of the autophagy pathway. Canadian Institutes of Health Research.
Grant, $146,880.

Role of enteroviral infection in amyotrophic lateral sclerosis. Canadian Institutes of Health
Research. Grant, $90,193.

Novel oncolytic virus for lung cancer treatment. Cancer Research Society. Contract,
$60,000.

Autophagy mechanism of coronaviral infection: Lessons from enteroviruses. Natural
Sciences and Engineering Research Council of Canada . Grant, $44,000.

Development of coxsackievirus B3 as an oncolytic virus for KRAS-mutant lung cancer
treatment. Innovation, Science and Economic Development Canada. Grant, $45,000.
Enteroviral control of autophagy: relevance to heart failure. Heart and Stroke Foundation
of Canada. Grant, $75,750.

Engineering coxsackievirus for the treatment of KRAS-mutant lung adenocarcinoma.
Providence Health Care Research Institute and Vancouver Coastal Health Research
Institute. Grant, $25,000.

Understanding the interplay between coxsackievirus and the host ubiquitin-proteasome
system. Natural Sciences and Engineering Research Council of Canada. Grant, $66,000.

McManus, Bruce

Characterization of the pathological hallmarks and mechanisms of COVID-19-associated
cardiac injury via digital spatial profiling. American Society for Investigate Pathology.
Grant, $5,071.

Personalizing myocarditis diagnostics through novel biomarkers. Michael Smith Health



Research BC. Grant, $17,292.
+ Epigenome-wide Association of DNA Methylation Markers for Dilated Cardiomyopathy in
Left Ventricular Heart Tissues. Nanyang Technological University. Contract, $12,601.

I\/IcNagny, Kelly
Innate Lymphoid cells and RAR-related orphan receptor alpha (RORa) as therapeutic
targets for gastrointestinal fibrosis and Crohn’s disease. Canadian Institutes of Health
Research. Grant, $152,900. Funding held at Biomedical Research Centre.

« Investigating mechanisms of disease and identifying diagnostic biomarkers in focal
segmental glomerulosclerosis (FSGS) and nephrotic syndromes. Barbara Opperman Grant

A d £ A to the Faculty of Medicine. Grant, $75,000. Funding held at Biomedical Research Centre.
ppen IX « Evaluation of Voclosporin Treatment in a Mouse Model of Proteinuric Kidney Disease
(MAST). Aurinia Pharma. Contract, $47,125. Funding held at Biomedical Research Centre.

« Modulation of Innate Immune Responses as a Therapy for Muscular Dystrophy. Canadian

Grants, Contracts, Institutes of Health Research. Grant, $38,250. Funding held at Biomedical Research Centre.
Clinical Tria|s, « Maternal exposures during pregnancy as drivers of susceptibility to allergic asthma and

Th2 inflammation. Canadian Institutes of Health Research. Grant, $237,150. Funding held
Agreements, and

at Biomedical Research Centre.
Salary Awards
Quon Bradley

CFl Infrastructure Operating Fund. Canada Foundation for Innovation. Grant, $3,259.

« Comprehensive phenotyping of exacerbation in CF (CPEX-CF). Cystic Fibrosis Foundation
(US). Grant, $163,273.

« C-reactive protein and calprotectin to diagnose CF pulmonary exacerbations. Cystic
Fibrosis Foundation (US). Grant, $3,056.

+ ldentification of blood-based biomarkers predictive of pulmonary exacerbations in cystic
fibrosis. Innovation, Science and Economic Development Canada, Province of British
Columbia and PROOF Centre of Excellence. Grant, $45,000.

«  Multi-OMIC biomarkers to predict neonatal vaccine response. Innovation, Science and
Economic Development Canada, Province of British Columbia, and PROOF Centre of
Excellence. Grant, $3,000.

« Refining the approach to cystic fibrosis pulmonary exacerbations - modeling data to
improve assessment and predict etiology. Michael Smith Health Research BC. Grant,
$49,500.

« The development of novel blood protein biomarkers to enable precision care in cystic
fibrosis. Michael Smith Foundation for Health Research. Salary, $90,000.

+ Canadian CF Clinical Trial Network. Cystic Fibrosis Canada. Grant, $50,000.

« Biological clustering of pulmonary exacerbations in CF (BIOPEX-CF). Gilead Sciences
Research Scholars Program in Cystic Fibrosis. Grant, $65,000 USD.

April 2021 - March 2022

Russell, James

+ Host response mediators in coronavirus (COVID-19) infection. Canadian Institutes of
Health Research. Grant, $127,985.

*  Host response mediators in coronavirus (COVID-19) infection. St. Paul's Foundation. Grant,
$30,000.

«  Prediction of Long COVID-19 (Predict Long COVID). St. Paul's Foundation. Grant, $114,000.

» Host response mediators in coronavirus (COVID-19) infection — Is there a protective effect
of ARBs on outcomes of coronavirus infection? (ARBs CORONA II). Canadian Institutes of
Health Research. Grant, $1,728,270.

« Host response mediators in coronavirus (COVID-19) infection — Supplement for biological
sex determinants of COVID-19 outcome. Canadian Institutes of Health Research. Grant,
$24,966.

Ryerson, Chris

« A Randomized, Double-Blind, Placebo-Controlled Phase 2 Study of Safety, Tolerability
and Efficacy of Pirfenidone in Patients with Rheumatoid Arthritis Interstitial Lung Disease.
Brigham and Women'’s Hospital Inc.. Contract, $3,949.
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Investigating differential gene expression profiles predictive of interstitial lung disease
morphology, progressive phenotypes, and mortality. British Columbia Lung Foundation.
Grant, $25,000.

Long COVID, phenotypes, patient reported outcome measures, healthcare utilization and
costs. Canadian Institutes of Health Research. Grant, $19,848.

Genetic variant associations with radiology, histology and outcomes in interstitial lung
disease. Canadian Pulmonary Fibrosis Foundation. Grant, $90,000.

Connecting clinical research and economic evaluation by mapping lung function to EQ-
SD-5L in patients with interstitial lung disease. Michael Smith Health Research BC. Grant,
$24,750.

High Oxygen delivery to Preserve Exercise capacity in IPF patients treated with nintedanib:
The HOPE-IPF Study. Boehringer-Ingelheim. Clinical Trial, $394,013. (co-PI with Dr. Jordan
Guenette)

Identification of diagnostic biomarkers to differentiate subtypes of ILD. British Columbia
Lung Foundation. Grant, $25,000.

Canadian Registry for Pulmonary Fibrosis: CARE-PF. Boehringer-Ingelheim. Clinical Trial,
$449,400.

Respiratory outcomes following COVID-19 infection in British Columbia: A prospective
patient registry. Vancouver Coastal Health Research Institute and Michael Smith Foundation
for Health Research. Grant, $240,000.

COVID-19 interdisciplinary clinical care network and research platform. UBC Faculty of
Medicine Strategic Investment Fund. Grant, $300,000.

Blood single-cell RNA sequencing of fibrotic interstitial lung disease subtypes. Genome
BC. Grant, $122,819.

Sandford, Andrew

The role of regulatory T cells in blood during acute heart transplant rejection. Innovation,
Science and Economic Development Canada, PROOF Centre of Excellence, and Province
of British Columbia. Grant, $15,000.

Epigenetic markers in the Prediction of Long-term Adverse Complications in Patients with
Sleep Apnea. British Columbia Lung Foundation. Grant, $25,000.

Sellers, Stephanie

Understanding of BPHV use, define features of BPHV level, and begin to develop new
imaging approaches for detecting valve degeneration and identifying therapeutic targets
to improve valve durability.. Providence Health Care Research Institute. Grant, $35,000.

Seow, Chun

Mechanisms underlying the bronchodilatory effect of deep inspiration in health and
asthma: from airway smooth muscle to the whole lung. Canadian Institutes of Health
Research. Grant, $132,345.

Molecular mechanisms for length adaptation in smooth muscle cells. Natural Sciences and
Engineering Research Council of Canada. Grant, $48,000.

Sin, Don

Enabling precision health in COPD. Canada Foundation for Innovation and British Columbia
Knowledge Development Fund. Grant, $371,868.

Deep phenotyping in COPD: defining the distribution of human alveolar macrophages.
British Columbia Lung Foundation. Grant, $25,000.

CFl Infrastructure Operating Fund. Canada Foundation for Innovation. Grant, $106,000.
Biomarker discovery for the post-COVID pulmonary syndrome. Canadian Institutes of
Health Research (CIHR). Grant, $499,500.

Using multi-omics to discover novel biomarkers and therapeutic targets fo chronic
obstructive pulmonary disease. Canadian Institutes of Health Research.. Grant, $141,692.
The Oral metagenome in COPD: Towards a biomarker of exacerbation risk. Chest
Foundation. Contract, $36,000.
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Endo-phenotyping of human alveolar macrophages from bronchoalveolar lavage (BAL).
Genome British Columbia. Contract, $132,000.

A novel treatment for emphysema by radiofrequency in rodents and large animals.
Innovation, Science and Economic Development Canada and IKOMED Technologies Inc.
Grant, $55,000

Frequency Treatment for Emphysema Rat Model. IKOMED Technologies Inc. Contract,
$61,741.

Improved phenotyping of macrophages using cell line models, gene expression signatures,
and protein secretion data. Innovation, Science and Economic Development Canada,
Province of British Columbia, and Providence Health Care. Grant, $15,000.

Platform development to assay immune cell chemotaxis in chronic obstructive pulmonary
disease (COPD). Innovation, Science and Economic Development Canada, Providence
Health Care, and Province of British Columbia. Grant, $63,333.

Biomarker tests to diagnose and prognose acute exacerbations of chronic obstructive
pulmonary disease. Michael Smith Health Research BC. Grant, $66,000.

Ventilation heterogeneity in asthma, COPD, and asthma-COPD overlap: Oscillometry and
pulmonary MRI. Michael Smith Health Research BC. Grant, $5,750.

An approach to screening for SARS-CoV2 at YVR. YVR & WestJet. Contract, $392,000.
Effects of ecigarettes on lung health: The VAPE Study (Vaping's Airway and Lung
Parenchymal Effects). Canadian Institutes of Health Research. Grant, $100,000.

UBC Airway Centre. University of British Columbia. Grant, $200,000.

Machine learning methods for automatic diagnosis, severity assessment, prognosis, and
disease understanding of COPD. Science and Economic Development Canada. Grant,
$18,333.

TORCH (Towards Omics and Imaging to Revolutionize COPD and Asthma Health) in
Canada. Canada Foundation for Innovation. Grant, $606,153.

Enabling Precision Health in COPD. Canadian Foundation for Innovation/BCKDF. Grant,
$378,090.

IMplementing Predictive Analytics towards efficient COPD Treatments (IMPACT). Canadian
Institutes of Health Research. Grant, $190,485.

Chronic Obstructive Pulmonary Disease. Canada Research Chair, Tier 1. Salary, $200,000.
De Lazzari Family Chair, Centre for Heart Lung Innovation. St. Paul's Foundation. Salary,
$300,000.

Tebbutt, Scott

Understanding molecular responses of bronchial epithelium to plicatic acid exposure.
British Columbia Lung Foundation. Grant, $25,000

Identifying host molecular endotypes associated with diverse COVID-19 outcomes and
new variants in a longitudinal multiomics cohort study of 1000 patients. Canadian Institutes
of Health Research. Grant, $460,420.

HEARTBIT: A novel multi-marker blood test for management of acute cardiac allograft
rejection. Canadian Institutes of Health Research. Grant, $436,050.

HEARTBIT: A novel multi-marker blood test for management of acute cardiac allograft
rejection. Michael Smith Health Research BC. Grant, $41,500.

Dengue Human Immunology Project Consortium (DHIPC) - Identification, standardization
and dissemination of HIPC immune signatures (Project 1). National Institutes of Health.
Contract, $16,864.

Developing biomarkers for guiding immunosuppression strategy during cytomegalovirus
infection in heart transplant patients. Providence Health Care Research Institute. Grant,
$37,500.

NanoString miRNA Fast Grant — neonatal vaccinology. NanoString Technologies (USA).
Contract, $10,000.

Knowledge translation and mobilization: reimagining graduate student education to create
the next generation of health professionals, advocates and communicators. University of
British Columbia. Grant, $50,000.

Cellular and molecular biomarkers to predict vaccine responses in newborns. University of
British Columbia. Grant, $15,200.
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« Developing biomarkers for guiding immunosuppression strategy during cytomegalovirus
infection in heart transplant patients. Providence Health Care Research Institute and
Vancouver Coastal Health Research Institute. Grant, $37,500.

Thamboo, Andrew

« Developing a surrogate marker to asthmatic tissue: the nasal cavity. Innovation, Science
and Economic Development Canada and Providence Health Care. Grant, $15,000.

« Understanding a Potentially Common Upper Airway Disorder: Empty Nose Syndrome.
Michael Smith Foundation for Health Research. Salary, $90,000.

«  Comparison of Immune Profiles in CRS patients after Mepolizumab treatment.
GlaxoSmithKline LLC. Clinical Trial, $124,121.

van Eeden, Stephan

«  Ambulatory monitoring in COPD. Air Liquide. Contract, $150,000.

+ Digital management of AECOPD. Spry Health. Contract, $50,000.

« Air pollution & COPD. Canadian Institutes of Health Research and GlaxoSmith Kline. Salary,
$150,000.

Walley, Keith
« Translational research to improve sepsis outcomes. Canadian Institutes of Health Research.
Grant, $48,528.

Wang, Ying

« Beyond morphology: Convert disease-related gene networks to pixels in digital pathology
to solve the puzzle of “vulnerable plaques” that lead to cardiovascular events. New Frontiers
in Research Fund. Grant, $125,000.

« Targeting efferocytosis to reduce risk of cardiovascular events. University of British
Columbia Faculty of Medicine. Grant, $10,000.

« ldentifying somatic mutations/epigenetic modifications in vascular smooth muscle cell
subpopulations and their relationship to plaque composition and phenotype. Leducq
Foundation. Grant, $43,250.

+ ldentifying "atherogenic” somatic mutations/epigenetic modifications in vascular smooth
muscle cells. Stanford Cardiovascular Institute. Grant, $10,000.

Yang, Decheng

* Role of transcription factor NFAT5 in viral myocarditis: a novel strategy for therapy.
Canadian Institutes of Health Research. Grant, $120,870.

« Mechanisms of selective host gene translation regulation in picornavirus infection. Natural
Sciences and Engineering Research Council of Canada. Grant, $34,000.
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Adams CJ, Shapera S, Ryerson CJ, Assayag D, Johannson KA, Fell CD, Morisset J, Manganas
H, Kolb M, Hambly N, Cox G, Khalil N, Marcoux V, Wilcox PG, To T, Sadatsafavi M, Halayko AJ,
Gershon A, Garlick K, Fisher JH. Effect of continued antifibrotic therapy after forced vital
capacity decline in patients with idiopathic pulmonary fibrosis; a real world multicenter
cohort study. Respir Med. 2021 Dec 23;191:106722. doi: 10.1016/j.rmed.2021.106722. Epub
ahead of print. PMID: 34959146.

Adegunsoye A, Ryerson CJ. Diagnostic Classification of Interstitial Lung Disease in Clinical
Practice. Clin Chest Med. 2021 Jun;42(2):251-261. doi: 10.1016/j.ccm.2021.03.002. PMID:
34024401.

Aevermann BD, Shannon CP, Novotny M, Ben-Othman R, Cai B, Zhang Y, Ye JC, Kobor
MS, Gladish N, Lee AH, Blimkie TM, Hancock RE, Llibre A, Duffy D, Koff WC, Sadarangani
M, Tebbutt SJ, Kollmann TR, Scheuermann RH. Machine Learning-Based Single Cell and
Integrative Analysis Reveals That Baseline mDC Predisposition Correlates With Hepatitis
B Vaccine Antibody Response. Front Immunol. 2021 Oct 29;12:690470. doi: 10.3389/
fimmu.2021.690470. PMID: 34777332; PMCID: PM(C8588842.

Afonso MS, Sharma M, Schlegel M, van Solingen C, Koelwyn GJ, Shanley LC, Beckett L, Peled
D, Rahman K, Giannarelli C, Li H, Brown EJ, Khodadadi-Jamayran A, Fisher EA, Moore KJ. miR-
33 Silencing Reprograms the Immune Cell Landscape in Atherosclerotic Plaques. Circ Res.
2021 Apr 16;128(8):1122-1138. doi: 10.1161/CIRCRESAHA.120.317914. Epub 2021 Feb 17.
PMID: 33593073; PMCID: PMC8049965.
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Speaker: Dr. Luke Chen
Host: Dr. Don Sin

Some progress toward breath tests for lung diseases
Speaker: Dr. Jane Hill
Host: Dr. Bradley Quon

Bench to Bedside Translation of Pro-Efferocytic Therapies for
Cardiovascular Disease

Speaker: Dr. Nicholas Leeper

Host: Dr. Gordon Francis

Translational Cardiovascular Research: Focus on Valvular Heart
Disease Innovation from Bedside to Bench
Speakers: Drs. Stephanie Sellers and Janarthanan Sathananthan

Is it time for another paradigm shift in the treatment of Structural
Heart Disease?

Speaker: Dr. David Wood

Host: Dr. Don Sin
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May 9

April 6

April 30

May 7

May 28

June 11

September 10

September 17

September 24

Expore data integration to understand atherosclerotic disease in
the world of ‘omics
Speaker: Dr.Ying Wang

St. Paul’s Foundation & the next 5 years of philanthropic
support for research
Speaker: Teija Beck

Quantitative CT Imaging of COPD: Emerging Methods and
New Insights

Speaker: Dr. Miranda Kirby

Host: Dr. Wan Tan

Single Cell Approaches to Understanding Cardiac
Development and Regeneration

Speaker: Dr. Sean Wu

Host: Dr. Leili Rohani

Cardiac events and comorbid conditions: a two-way
relationship

Speaker: Dr. Graeme Koelwyn

Host: Dr. Jim Hogg

Developing treatments for COVID-19
Speaker: Dr. Anthony Gordon
Host: Dr. Jim Russell

Stem Cells & Genomics for Precision Cardiovascular Medicine
Speaker: Dr. Joseph Wu
Host: Dr. Leili Rohani

Combinatorial mirotissue engineering
Speaker: Dr. Derek Toms
Host: Dr. Leili Rohani

Advanced Biofabrication Strategies for Tissue Engineering,
Regenerative Medicine and Organ-On-Chip Applications
Speaker: Dr. Houman Savoji

Host: Dr. Leili Rohani
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October 15

October 22

November 5

November 12

November 19

November 26

May 28

December 3

December 10

Al-guided ultrasound imaging for surgery and diagnostics
Speaker: Dr. Ilker Hacihaliloglu

The many faces of RAGE: from COPD biomarker to epithelial
repair in emphysema

Speaker: Dr. Simon Pouwels

Host: Dr. Emmanuel Osei

Lung microbiome: facing skepticisms, challenges and dissecting
its function

Speaker: Dr. Leopoldo Segal

Host: Dr. Don Sin

Unravelling the complexities of multicellular and multiorgan
interactions to understand airway inflammation and fibrosis in
chronic lung disease

Speaker: Dr. Emmanuel Osei

Host: Dr. Tillie Hackett

Biobanking in Cardiovascular Tissue Registry to facilitate
ongoing internal and external research projects
Speakers: JHLR and CVTR Biobanking Teams

Hyperpolarized 129Xe Lung MRI: Practical Insights and
Opportunities for Innovation in Respiratory Medicine
Speaker: Dr. Rachel Eddy

Cardiac events and comorbid conditions: a two-way
relationship

Speaker: Dr. Graeme Koelwyn

Host: Dr. Jim Hogg

New Insights into Plaque Vulnerability and Atherosclerosis
Speaker: Dr. Aloke Finn
Host: Dr. Ying Wang

In Vivo Micro-CT as a Means of Monitoring Respiratory Disease
Speaker: Dr. Nancy Ford
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January 11

January 18

January 25

February 1

February 8

February 22

March 1

March 15

March 22

March 29

In Vitro Co-culture Systems of SMCs and Macrophages in
Atherosclerosis
Speaker: Carleena Ortega

Association between cholinergic synapse gene
polymorphisms and the late-phase response in allergic
rhinitis

Speaker: Simran Samra

Genetic variations in RARG influences susceptibility to
doxorubicin-induced cardiotoxicity in patient-specific iPSC-
derived cardiomyocytes

Speaker: Effimia Christidi

Lipoprotein(a), genetics, and coronary artery disease
Speaker: Mark Trinder

Investigation of the role of miR-146a in the regulation of
fibrosis in chronic obstructive pulmonary disease
Speaker: Kauna Usman

Clinical features of occupational asthma due to western red-
cedar asthma (WRCA)
Speaker: Jinelle Panton

Peripheral blood microbial signatures in CF
Speaker: Kang Dong

Interactions Between HIV & the Airway Epithelium:
Understanding the Relationship of HIV & COPD
Speaker: Ravneet Hansi

Losartan, Drug Metabolites and Protection Against
Cardiopulmonary Disease: Small Chemical Differences, Huge
Biological Impacts

Speaker: Elodie Sauge

Chronic CVB3 infection accelerates disease progression in an
ALS mouse model
Speaker: Tim Xue
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April 12

April 19

April 26

May 3

May 10

May 17

May 31

June 7

September 13

September 27

Blood biomarkers to identify CF pulmonary exacerbations
Speaker: Naomi Potter

Exploration of factors that predict progression to non-
tuberculous Mycobacteria active disease in patients
with cystic fibrosis

Speaker: Miguel Prieto

GenePro-ILD: A systematic review and meta-analysis of
interstitial lung disease transcriptomics
Speaker: Daniel He

Multi ‘Omics Profiling of the HIV Airway Epithelium:
Integration of the Microbiome, Transcriptome and
Methylome

Speaker: Marcia Jude

Costs of oxygen therapy for interstitial lung disease and
chronic obstructive pulmonary disease: A retrospective study
from a universal healthcare system

Speaker: Ferhan Saleem

Studying lysosomal acid lipase as a potential therapeutic for
atherosclerosis
Speaker: Katrina Besler

Co-Segregating Proteins Differentiate Frontotemporal
Dementia with TDP-43 Pathology from Related Dementias
Speaker: Lauren Forgrave

Role of RAR y and its genetic variants S427L in transcriptional
response to doxorubicin-induced cardiotoxicity
Speaker: Margaret Huang

Development of oncolytic coxsackeivirus B3 for lung cancer
therapy
Speaker: Huitao Liu

Chronic Obstructive Pulmonary Disease & COVID-19
Speaker: Firoozeh Gerayeli
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October 4

October 18

October 25

November 1

November 15

November 22

November 29

December 6

Development of Oncolytic Coxsackievirus B3 for Breast Cancer
Therapy
Speaker: Amirhossein Bahreyni

Epigenetic Age Prediction in Targeted Methylation Sequencing
Studies
Speaker: Denitsa Vasileva

Diagnosing western red-cedar asthma (WRCA) using blood-
based gene signatures
Speaker: Jinelle Panton

Role of Nuclear Factor of Activated T cells 5 in the Pathogenesis
of Coxsackievirus-induced Myocarditis
Speaker: Guangze Zhao

Understanding the crosstalk between macrophages and SMCs
in atherosclerosis
Speaker: Eric Xiang

Early immune development is affected by sickle-cell trait
Speaker: Abhinav Checkervarty

Exploring the Effects of Inhaled Corticosteroid on the Airway
Microbiome and Host Interphase in Chronic Obstructive
Pulmonary Disease

Speaker: William Yip

Titin truncating variants and risk of atrial fibrillation
Speaker: Kate Huang
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