6TH ANNUAL
BCREGMED
MAY
SYMPOSIUM
MAY 18TH, 2022

THE NEST, UBC

WWW.BCREGMED.CA

CONTENTS
Acknowledgements
Program
About BCREGMED
Speakers
Abstracts
Rapid Fire Presentations
Poster Presentations
Sponsor Information

WWW.BCREGMED.CA

THANK YOU TO OUR

SPONSORS
STEMCELL Technologies
Stem Cell Network
Centre for Commercialization of Regenerative
Medicine (CCRM)
University of British Columbia

WWW.BCREGMED.CA

PROGRAM

WWW.BCREGMED.CA

ABOUT BCREGMED

In a desire to drive progress, form interdisciplinary
partnerships, accelerate knowledge translation, and
ultimately improve the health and welfare of British
Columbians and Canadians, we founded the BC
Regenerative Medicine initiative in 2017 with the help of
UBC’s Grants for Catalyzing Research Excellence Clusters, a
joint initiative of the Provost and Vice-President, Academic
and the Vice-President, Research and Innovation. Through
our province and nation - wide initiatives, BCRegMed aims
to: (1) establish BC as a premier destination for the discovery,
development, and implementation of cellular and
regenerative medicine therapies and technologies, (2)
engage and mobilize the scientific and entrepreneurial
community in BC and beyond, (3) train the next generation
of researchers and innovators for a knowledge-based
economy, (4) identify and overcome the obstacles hindering
the translation of scientific progress, and (5) inform policy
and government of best regulatory and clinical practices.
For more information on BCRegMed and how to get
involved, please visit http://www.bcregmed.ca.

SPEAKERS

Dena Shahriari, Assistant Professor
University of British Columbia
Interventions
Repair

for

Spinal

Cord

Fabio Rossi, Professor
University of British Columbia
Injury

Mesenchymal Stromal Cells as Modulators
of the Innate Immune Environment

Spinal cord injury (SCI) is physiologically a
challenging problem without a cure.
Some of these challenges include the
formation of a scar tissue after an injury,
and the limited spontaneous neuron fiber
(axon) growth in the adult mammalian
central nervous system. Since axons then
grow in random directions, they need to
be guided to grow across the SCI lesion
site. The newly regenerated axons must
then form new connections with the old
existing ones. Other complications include
the atrophy of muscles and organ failure
after paralysis. In this talk, we will discuss
some of the gaps and opportunities
toward a holistic regenerative approach
for spinal cord repair that tackles all these
problems.

Mesenchymal stromal cells have been
proposed as therapeutic tools in a number
of setting, and in particular in inflammatory
disease. However, it is yet unclear of this
proposed activity aligns with the role that
these cells play in vivo, both in specific
pathologies and in damage-induced
regeneration. We found that constitutive
signalling through the Akt-NFkB pathway
in
stromal
cells
modulates
the
inflammatory
environment,
with
its
blockade leading to a switch towards type2
inflammation. We show that such a switch
impact both tissue regeneration and the
severity of inflammatory disease models.
This is mediated by a multi-organ
coordinated systemic response.

Yale Michaels, Postdoctoral Fellow
University of British Columbia

Lorena Braid, Assistant Professor
Simon Fraser University

Engineering T Cell Development from
Pluripotent Stem Cells

Mesenchymal Stromal Cells: Signalling Hubs
at the Nexus of Inflammation and
Regeneration

Engineered T cells show remarkable
efficacy against cancer but manufacturing
personalized T cell therapies from
individual donors remains challenging.
Consequently, access to these treatments
is limited. Human pluripotent stem cells
(hPSC)
are
amenable
to
precise
engineering and quality control and are
capable of unlimited self-renewal, making
them an attractive off-the-shelf source of T
cells for therapy. Differentiating hPSCs into
hematopoietic progenitors with T lineage
potential is a major bottleneck in current
protocols. Previous differentiation methods
have
relied
on
undefined
animal
derivatives that are variable, limit clinical
translation and mask the underlying
interactions that drive development. We
have established an efficient and fullydefined method for differentiating hPSC
into hematopoietic progenitors, and
subsequently, functional T cells. Beyond
manufacturing T cell therapies, I will also
discuss how we are applying this platform
to study blood development. Using
transcribed-lineage-barcoding and timeresolved
scRNA-sequencing,
we
are
exploring the transcriptional programs
that drive hematopoietic fate decisions.

Mesenchymal stromal cells (MSCs) are
enigmatic
and
functionally
potent
progenitor cells that occupy perivascular
and stem cell niches. My research program
aims
to
understand
the
molecular
mechanisms that confer MSCs with the
capacity to modulate inflammation and
regeneration in response to biophysical,
biochemical and molecular cues. A deeper
knowledge of how MSCs contribute to
human development, homeostasis and
disease will enable development of new
treatments for complex inflammatory
diseases and identify strategies to enhance
endogenous regeneration.
Our lab has gained new insights into the
transcriptomic and proteomic profiles of
human MSCs activated by inflammatory
cytokines or discrete zones of injury in fullthickness burns. We are using this
knowledge to develop a bioactive MSCderived burn treatment to mitigate
dysregulated inflammation in severe burn
patients, particularly casualties unable to
receive prompt surgical care. These studies
also revealed new potential mediators of
MSC function that we are now investigating.
.

Francis Lynn, Associate Professor
University of British Columbia

Pamela Hoodless, Professor
University of British Columbia

Advancing Towards a Cell-Based Therapy
for Type 1 Diabetes: Pathways to
Maturation

Cell
Diversity
During
Mesenchymal Transitions
Heart Valves

Over the last 20 years knowledge
generated through understanding of the
biology of pancreatic endocrine cell genesis
has guided the generation of insulinproducing cells from human embryonic
stem cells (hESCs). Early phase clinical trials
of
macroencapsulated
hESC-derived
pancreatic progenitors transplanted into
people with T1D have demonstrated
differentiation and function of insulin
producing cells. Despite this promise a
number of challenges remain, including the
use of systemic immunosuppression, the
delivery of cells that require further
differentiation and/or functional maturation
and significant interpatient variability in
success. Using a functionally mature cell
source, similar to pancreatic islets, may
mitigate some of these challenges. Both
niche factors and cell autonomous
pathways are required for functional
maturation of insulin producing cells. I will
discuss some of our recent work that has
uncovered new pathways important for the
functional maturation of mouse and
human beta cells. This knowledge may be
useful to generate fully differentiated and
functional cell based therapy for T1D.

The atrioventricular (AV) valves, which control
the flow of blood within the heart, are
composed of three extracellular matrix (ECM)
layers populated by two main cell types: valve
interstitial cells (VICs), which are specialized
cardiac fibroblasts that are essential to valve
homeostasis, and valve endocardial cells
(VECs), which form the endothelial lining of
the valves. The AV valves form through an
epithelial-to-mesenchymal transition of both
endocardial (EndMT) and epicardial (EpiMT)
cells to form the mesenchymal cells within
the valve leaflets. To track these processes,
we analyzed over 50,000 murine single-cell
transcriptomes from embryonic day (E) 7.75
cardiac crescent to E12.5 atrioventricular
canals. We detailed mesenchymal and
endocardial bifurcation during EndMT,
identified
a
unique,
Hic1-expressing
epicardial population during EpiMT, and
revealed epithelial-mesenchymal plasticity
(EMP) during both processes. Single-cell and
histological analysis of Sox9-deficient valves
show the accumulation of cells exhibiting
EMP. Lastly, we deconvolved the signaling
pathways active during the initiation and
progression of EndMT and EpiMT. These data
reveal mechanisms of emergence of
mesenchyme
from
endocardium
or
epicardium at single-cell resolution.

Epithelial-toin Embryonic

Eric Jervis, Principle Scientist
STEMCELL Technologies

Bo Barnhart, VP Translational Research
Abcellera

Workflows
for
the
Expansion
and
Differentiation of HUman Pluripotent Stem
Cells as Aggregates in Suspension Culture

Keeping Pace with a Pandemic: an
Integrated Technology Stack to Discover
and Develop Antibody Treatments

In this presentation we will highlight two
human
pluripotent
stem
cell
(hPSC)
technologies: the differentiation of hPSCs to
generate megakaryocytes (MKs) for platelet
production, and the scale of up hPSC
aggregate
culture.
The
STEMdiff™
Megakaryocyte Differentiation Kit is a feederand serum-free culture system promoting
differentiation of hPSCs into polyploid MKs.
Differentiation occurs in two stages: a 12-day
endothelial-to-hematopoietic transition, and a
5-day MK maturation step that results in the
production of polyploid MKs capable of
generating platelets. TeSR™ 3D fed-batchbased media products have been developed
for efficient, reproducible, and scalable
suspension culture of hPSCs. TeSR™ 3D media
formulations and protocols routinely enabled
greater than 1.5- to 1.9-fold expansion per day
(cell line dependent), > 85% viability, > 90%
expression of OCT4 and TRA-1-60, the capacity
to differentiate to three germ layers, and
normal
karyotypes.
Together,
these
technologies offer an attractive method for
expanding hPSC-derived MKs for translational
research.

AbCellera’s high-throughput integrated
technology stack is fine-tuned for rapid
large-scale
discovery
of
therapeutic
antibodies
from
natural
immune
repertoires. Under the Defense Advanced
Research Projects Agency’s Pandemic
Prevention Platform program, AbCellera has
built a pandemic response pipeline to
rapidly produce highly potent antibody
countermeasures. At the start of the COVID19 pandemic AbCellera and our partners
prioritized speed, resulting in the discovery
of bamlanivimab, the first COVID-19
antibody to receive FDA Emergency Use
Authorization (EUA). We then prioritized
maximum
potency
and
breadth
of
neutralization against COVID-19, resulting in
the discovery and EUA of bebtelovimab.
Bebtelovimab targets a rarely-mutated
epitope on the SARS-CoV-2 spike protein
and potently neutralizes all currently known
variants of concern, presenting a potential
long-term
solution
to
the
ongoing
pandemic. The discovery of two authorized
therapeutic antibodies against COVID-19 in
a year demonstrates the power of
AbCellera’s technology to rapidly respond to
a pandemic.

Stan Riddell, Assistant Professor
University of Washington

Stephanie Campbell, Lead Research Scientist
ASPECT Biosystems

Bioprinting of Primary Human and Stem
Genetically Engineering T Lymphocytes - Cell-Derived Hepatocytes as a Platform for
Liver Disease Directed Cell Therapy
a Road Trip to Tumor Elimination
Liver disease progression to liver failure is a
global health concern that primarily affects
hepatocytes, the main parenchymal liver
cells. The major challenges for developing a
liver cell therapy are the insufficient
availability of hepatocytes and the lack of a
robust technology to deliver them to
patients. Recent advancements in stem cell
differentiation towards hepatocyte-like cells
have shown promise for production of
metabolically functional cells that are similar
to primary human hepatocytes. Additionally,
bioprinting
provides
a
consistent
manufacturing
process
to
generate
implantable
grafts
for
therapeutic
applications. In this study, we use Aspect’s
microfluidic 3D bioprinting technology to
benchmark stem cell-derived hepatocytes
against primary human hepatocytes and the
HepG2 hepatic cell line. We show that 3D
printed stem cell-derived hepatocytes
display high viability, synthetic hepatocyte
function (e.g. albumin secretion) and
reduced alpha-fetoprotein (AFP) levels.
Further, ease of bioprinting makes stem cellderived hepatocytes highly desirable for use
in solid organ cell therapy.

David Thompson, Clinical Professor
University of British Columbia

Haakon Nygaard, Assistant Professor
University of British Columbia

The
genetic
landscape
of
brain
malformations: from genomic discoveries
to precision-based medicine

2D
and
3D
iPSC
Modeling
for
Neurodegenerative
Disorders;
Opportunities and Challenges

Human trials of a pancreatic endoderm
cells (PEC) derived from a human
embryonic cell line have been ongoing for
the past four years in Vancouver and other
sites. The results of this study will be
presented as well as an overview of other
ongoing studies. The upcoming first in
human trial using genetically modified PEC
that will be able to evade the immune
system and avoid the need for systemic
immunosuppression will also be discussed.

Despite
significant
progress
in
understanding
the
pathophysiology
underlying Alzheimer’s disease (AD) and
other types of dementia, no treatments
are yet available for these disorders. One
potential reason is the heavy use of
animal models in drug development,
which do not always translate well to
humans. Human induced pluripotent
stem cells represent an incredible
opportunity to better understand the
earliest changes related to dementia
pathophysiology as well as a drug
screening tool. I will discuss the use of
these models in AD and frontotemporal
dementia, and discuss challenges in
modeling the brain using 2D and 3D
approaches.

KEYNOTE

Penney Gilbert, Assistant
Professor
University of Toronto

Restoring Hallmarks of Youth to Aging Muscle Stem Cells
Muscle stem cells (MuSCs) reside on the periphery of multinucleated skeletal
muscle fibers and are essential for the tissues’ ability to regenerate following
injury. In youth, MuSCs transition from an active state of proliferation to a
quiescent, non-cycling state after injury resolution. With age, the return to
quiescence is incomplete, rendering aged MuSCs in a quasi-activated state
that disrupts their ability to produce adequate numbers of progenitor cells
upon demand. To interrogate this pathological situation, we engineered a
modular, biomimetic skeletal muscle culture that overrides the activation
signals induced by the MuSC isolation process. Young MuSCs introduced to
the assay exit cell cycle, downregulate activation markers, establish a polarized
niche and elaborate projections within a week. Aged MuSCs, by contrast, resist
the quiescence-inducing niche cues, favoring activation and proliferation; a
phenotype we show can be reversed pharmacologically. In sum, we present a
simple system to model and study muscle stem cell ‘aging in a dish’ and
demonstrate the potential of this platform for identifying endogenous repair
treatments.
.
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