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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.
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ISCRM faculty and researchers
are making discoveries that may

hold the promise of new
treatments to a wide variety of

diseases. While working to
transform therapies for heart

failure, neurodegenerative
diseases including Parkinson’s

and Alzheimer’s, muscular
dystrophy, cancer, diabetes,

hearing loss, and retinal, kidney,
and liver diseases, our scientists

are conducting cutting-edge
research using multiple
approaches including
pluripotent stem cell

technology, gene therapy and
precision medicine with the goal
of developing novel therapies for

diseases where there are few
treatments at present.



SPEAKERS

Nika Shakiba, Assistant Professor
University of British Columbia

Competitive interactions between stem
cells: the inequalities hidden in our cultures

Pluripotent stem cells (PSCs) have the
potential to serve as an unlimited substrate
for off-the-shelf cell therapies, owing to their
vast ability to multiply and differentiate into
all cell types of the body. But PSCs live in
multicellular societies and their decisions
(whether to divide or differentiate) are
shaped by interactions with each other.
While seemingly peaceful, PSC culture is in
fact riddled with riots – cells turn on their
neighbours to fight to the death. In fact,
recent studies by us and others have
revealed the surprising fact that these
aggressive cell interactions shape the quality
of the overall cell population. While current
bioprocesses for deriving high-quality cell
products are limited in reproducibility and
efficiency, cell-cell interactions are a key
missing ingredient that needs to be
engineered. To this end, we are developing
synthetic biology tools to track and control
the contributions of individual cells and their
progeny (a so-called “clone”) in stem cell
populations. In doing so, we seek to uncover
(reverse engineer) and program (forward
engineer) the genetic rules of PSC conflict to
answer fundamental questions, while giving
rise to a novel class of engineered cell
therapies for regenerative medicine
applications.

Patrick Boyle, Assistant Professor
University of Washington

Optogenetic Suppression of Ectopic
Heartbeats: Proof-of-Concept from
Computational Modeling

Ectopic heartbeats are potentially
dangerous arrhythmic events that can arise
due to factors that are intrinsic (e.g., early
afterdepolarizations [EADs] due to
deranged cell-scale activity) or extrinsic
(e.g., graft-associated arrhythmias [GAEs] in
the context of remuscularization with stem
cells). The emergence of cardiac
optogenetics may provide an avenue
towards eliminating these events. However,
experimental platforms to explore potential
solutions like these are lacking, both
because optogenetics remains a nascent
technology and because underlying
stochastic mechanisms of ectopic beats
make them exceedingly difficult to study.
This lecture will explore the use of
computational simulations in organ-scale
computational models to assess the
feasibility of dynamically modulating
(either up- or down-regulating) ectopic
beat propensity using subthreshold
optogenetic stimuli. 



Andrea McQuate, Postdoctoral Fellow
University of British Columbia

Hair cell development and activity shape a
unique mitochondrial phenotype 

Pluripotent stem cells (PSCs) have the
potential to serve as an unlimited substrate
for off-the-shelf cell therapies, owing to their
vast ability to multiply and differentiate into
all cell types of the body. But PSCs live in
multicellular societies and their decisions
(whether to divide or differentiate) are
shaped by interactions with each other.
While seemingly peaceful, PSC culture is in
fact riddled with riots – cells turn on their
neighbours to fight to the death. In fact,
recent studies by us and others have revealed
the surprising fact that these aggressive cell
interactions shape the quality of the overall
cell population. While current bioprocesses
for deriving high-quality cell products are
limited in reproducibility and efficiency, cell-
cell interactions are a key missing ingredient
that needs to be engineered. To this end, we
are developing synthetic biology tools to
track and control the contributions of
individual cells and their progeny (a so-called
“clone”) in stem cell populations. In doing so,
we seek to uncover (reverse engineer) and
program (forward engineer) the genetic rules
of PSC conflict to answer fundamental
questions, while giving rise to a novel class of
engineered cell therapies for regenerative
medicine applications.

Carl de Boer, Assistant Professor
University of British Columbia

Transcription factor binding sites are
more common than you think

Deciphering cis-regulation, the code by
which transcription factors (TFs) interpret
regulatory DNA sequence to control gene
expression levels, is a long-standing
challenge and is central to our ability to
interpret regulatory DNA. Previous studies of
native or engineered sequences have
remained too limited in scale to learn the
complex rules of cis regulation. We recently
used random sequences as an alternative,
allowing us to measure the expression
output of over 100 million synthetic yeast
promoters. We created new interpretable
computational models to make use of this
data, allowing us to identify how TFs
interpret the DNA. This revealed the
importance of abundant, weak TF binding
sites. Random sequences yield a broad
range of reproducible expression levels,
indicating that the fortuitous binding sites in
random DNA are functional. Models trained
on these data predict over 94% of the
expression driven from independent test
data and nearly 89% from yeast promoter
sequence on the basis of TF binding sites.
We validated predictions of TF function in
numerous ways, giving us confidence in this
model. Finally, because we explicitly model
each TF, we can reconstruct gene regulatory
networks, and find that they are
unexpectedly interconnected.



Thelma Escobar, Assistant Professor
University of Washington

Inheriting chromatin domains in
mammals and the mechanisms involved

Among the key determinants of cellular
identity is the organization of chromatin
into domains and structures that either
facilitate or impede transcription. These
gene expression programs are
safeguarded across multiple cell
generations by epigenetic mechanisms
that maintain a chromatin state. The local
recycling of pre-existing, parental histones
and their post-translational modifications
across DNA replication has an essential
role in chromatin preservation. In this talk,
I will highlight some mechanistic insights
into parental nucleosome recycling and
feature the direction that my research
group is taking towards discovering the
epigenetic mechanisms that shape
developmental systems, with a focus on
immune cell development and function.

Yale Michaels, Postdoctoral Fellow
University of British Columbia

Charting the course to T cell differentiation
from human pluripotent stem cells

T cell therapies show tremendous promise for
treating cancer, infectious disease and
immunological disorders, but sourcing cells
from individual donors is variable, expensive,
time-consuming and laborious. Human
pluripotent stem cells (PSCs) are an attractive,
scalable cell source owing to their capacity for
unlimited self-renewal. Consequently,
researchers have allocated significant effort
toward establishing methods for differentiating
PSCs into T cells. 

A major bottleneck in in vitro T cell production
is the generation of lymphoid-competent
hematopoietic stem and progenitor cells from
PSCs. Hematopoietic differentiation has
previously been achieved using immortalised
feeder cells and/or animal derived serum and
cell extracts. These undefined reagents are
variable, difficult to translate to the clinic and
obscure the underlying developmental biology.
To address these limitations, we established an
efficient and modifiable process for
differentiating lymphoid-competent
hematopoietic stem and progenitor cells from
PSCs using defined recombinant proteins. We
additionally demonstrate that these lymphoid
progenitors are capable of maturing into
conventional CD8+ T cells.



Julie Mathieu, Assistant Professor
University of Washington

Charting the course to T cell differentiation
from human pluripotent stem cells

T cell therapies show tremendous promise
for treating cancer, infectious disease and
immunological disorders, but sourcing cells
from individual donors is variable, expensive,
time-consuming and laborious. Human
pluripotent stem cells (PSCs) are an
attractive, scalable cell source owing to their
capacity for unlimited self-renewal.
Consequently, researchers have allocated
significant effort toward establishing
methods for differentiating PSCs into T cells. 

Wolfram Tetzlaff, Director
iCORD

My experience with the New Frontiers
Research Funds (Transformation) Program -
$24M

We had an application in this first round of
the NFRF that made it from LOI to Full
Application to Jury Selection: form 370 to 31
to 12 - ~6 will be funded.

While the outcome is still “to be determined”,
we felt that our colleagues in REGMED might
be interested in a personal account of this
process.

We proposed an interdisciplinary biomaterial
approach to promote spinal cord injury
regeneration which will be presented here. 



Chris Bond, SVP Notch Therapeutics

Controlled and Scalable T Cell Differentiation
from Induced Pluripotent Stem Cell (iPSC)-
Derived Blood Progenitor Cells Using the
Engineered Thymic Niche Technology

Adoptive T-cell therapies are effective for some
hematological malignancies and could
transform the treatment of many other
cancers. Despite early clinical success, use of
genetically modified patient-derived T-cells
poses challenges that limit the utility and
accessibility of this cellular
immunotherapeutic. T-cells derived from
genetically modified, clonal, induced
pluripotent stem cells (iPSCs) can enable a
defined, reproducibly manufacturable cell
product. However, inducing T-lineage
commitment in a scalable and controlled
format suitable for clinical manufacturing
remains a major obstacle. T-lineage
commitment occurs in the thymus through
Notch signaling activation in hematopoietic
stem/progenitor cells (HSPC) by ligands such
as Delta-like 4 (DL4) expressed on adjacent
epithelial cells. In vitro, Notch signaling in
HSPCs can be activated by co-culture with
DL4-expressing cell lines, or by culture on DL4-
coated tissue culture plates. Such systems lack
control of the intensity and dynamics of Notch
signaling needed for robust T-cell
development (especially for iPSC derived
HSPC) and are not easily scalable to meet the
needs of clinical manufacturing. To address
these limitations, we developed the
Engineered Thymic Niche (ETN) platform,
consisting of magnetic beads coated with DL4
+/-vascular cell adhesion molecule 1 (VCAM-1).
The ETN platform enables scalable
differentiation of iPSC-derived CD34+ HSPC to
progenitor T-cells (ProT).

Swati Mishra, Postdoctoral Fellow
University of Washington

Probing the role of endo-lysosomal dysfunction
in human neurons and microglia: Implications in
Alzheimer’s disease (AD)

Alzheimer’s disease (AD) is a neurodegenerative
disorder which is currently incurable. Prior to
well-established neuropathological changes in
AD, enlarged early endosomes are
cytopathological hallmark of AD and strong
genetic evidence links genes involved in intra-
cellular trafficking and endo-lysosomal pathway
to increased AD risk, suggesting that this
pathway is integral to the pathogenesis of AD.
We recently identified SORL1, an intracellular
sorting receptor as a potential regulator of this
pathway. Using CRISPR/Cas9 to deplete SORL1 in
human induced pluripotent stem cells (hiPSCs),
we showed that loss of SORL1 results in enlarged
early endosomes in (hiPSCs)-derived neurons,
but not in (hiPSCs)-derived microglia. This model
replicates the earliest AD cytopathology and our
data underscores important cell-type specific
differences in response to loss of SORL1.
Continued work in our laboratory demonstrates
that modulation of SORL1 expression leads to
increased colocalization in early endosomes and
decreased colocalization in late endosomes,
lysosomes and trans-golgi network of multiple
AD-relevant cargo, in hiPSC-derived neurons,
suggesting that early endosome enlargement
cause “traffic jams” that further impact balance
of the endo-lysosomal network. Overall, our data
suggests, maintaining homeostatic balance in
the endo-lysosomal network functionally impacts
diverse CNS cell types. Taken together, our
proposal will define the endo-lysosomal network
in general, and SORL1 in particular, as a novel
therapeutic target for AD.



Don Sin, Professor
University of British Columbia

Airway Epithelium: A Gateway for Health
and Disease

The current COVID-19 pandemic has
highlighted the importance of airway
epithelium in preventing (or facilitating)
severe respiratory tract infections, leading
to morbidity and mortality. SARS-COV-2,
for example, enters the host via ACE-2 on
airway epithelia and its down-regulation
may prevent progression of disease.
Airway epithelial gene expression can be
modulated by environmental triggers
such as cigarette smoke or disease states
such as chronic obstructive pulmonary
disease and even inhalant therapeutics
such as inhaled corticosteroids. In this
talk, we will discuss the complexity of
airway epithelia (and complexity of the
airway tree in general), the opportunities
to study it both in vivo and ex vivo and as
a potential therapeutic target for COVID-
19 and other diseases.  

Adam Hirst, Senior Scientist
STEMCELL Technologies

Facilitating hPSC Single Cell Seeding
Workflows Using CloneR™2

CloneR™2 is a new cell culture supplement
designed to facilitate challenging human
pluripotent stem cell applications including;
clonal cell line derivation, survival post-
electroporation single-cell plating and thawing.
This talk will highlight data generated with
CloneR™2 to demonstrate utility in a number
of hPSC workflows.



Ghayda Mirzaa, Assistant Professor
University of Washington

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

Leili Rohani, Postdoctoral Fellow
University of British Columbia

Single cell transcriptomics and dynamic
transitional cell-states in heart disease 

Recent advances in single cell
transcriptomics have transformed our
ability to understand how individual cells
contribute to whole organ responses in
healthy and disease conditions. Leveraging
this technology, we have gained new
insights in the dynamic cell-state of
cardiomyocytes and cardiac fibroblasts and
their intercellular communication at single
cell resolution in the development of heart
diseases



Megan Levings, Professor
University of British

Columbia
 

Controlling and modelling
allograft rejection with

CARs
 

Vincenzino Cirulli, 
Associate Professor

University of Washington
 

Role of cell-to-cell
communication in stem cells

differentiating toward
pancreatic islet progenitors
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POSTER PRESENTERS
VIEW ABSTRACTS HERE: HTTPS://BIT.LY/3NF9RW2

Priye Iworima - Poster #1
Characterizing process parameters of stem cell-derived islet-like clusters

Samantha Mar - Poster #2, Rapid Fire #1
MED15 Enhances Maturation of Insulin-Producing Human Stem Cell-Derived
Pancreatic 𝛃-cells in vitro

Jaspreet Gill, Poster #3
Generation of Large Numbers of Human Megakaryocytes from Pluripotent Stem Cells

Riya Sharma, Poster #4
Efficient Culture of Functionally Relevant Tissue-Derived Human Liver Organoids as In
Vitro Models for Drug Toxicity Screening

Ishpreet Dhjllon, Poster #5
The STEMdiffTM Blood Vessel Organoid Kit Supports Efficient Generation of Vascular
Organoids from Human Pluripotent Stem Cells

Bettina Fuglerud, Poster #6
SOX9 reprograms endothelial cells by acting as a dynamic pioneer factor

Marine Theret, Poster #7
Role of the TGF-Activated Kinase 1 in mesenchymal progenitors a key modulator of
the inflammatory environment.

Grace Kuo, Poster #8
AN ENGINEERED FEEDER CELL- AND SERUM-FREE SYSTEM FOR THE EFFICIENT
GENERATION OF CD19+IgM+ B CELLS FROM HUMAN HEMATOPOIETIC STEM AND
PROGENITOR CELLS

Helen Huang, Poster #9
Utilizing CD19 as a selection marker for scalable production of stem cell derived β-cell

Torin Halvorson, Poster #10
Isolation of a novel population of putative dark microglia by fluorescence-activated
cell sorting (FACS): implications for microglia-targeted Alzheimer’s disease therapies
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Alexander Ochs, Poster #11
Modulation of Ectopic Beat Propensity in Cardiomyocytes via Subthreshold
Optogenetic Stimulation: Proof-of-Concept from Computational Modeling &
Simulation

Katherine MacDonald, Poster #12
Investigating critical process parameters for long-term expansion of thymus-derived
regulatory T cells

Irina Kopyeva, Poster #13
Seeing double for mechanobiology: Discrete biomaterial softening of IPNs through
orthogonal enzymatic degradation

Ross Bretherton, Poster #14
A p38-MAPK fibroproliferative response is a central determinant of cardiac
remodeling in inherited dilated cardiomyopathy

Hattie Luo, Poster #15
Differentiation of Patient-Derived Induced Pluripotent Stem Cells into Cardiomyocytes
and Expansion to Produce Engineered Heart Tissue for Disease Modeling

Tabea Stephan, Poster #16
Chromatin dynamics and transcription factor networks driving hepatic fate in iPSC
derived hepatocytes

Jeremy Lotto, Poster #17
Uncharacterized diversity during heart valve EMTs revealed by single-cell
transcriptomics

Manjurul Haque, Poster #18
Development of a New Transgenic Mouse to Model CAR-Treg Therapy

Christine Wardell, Poster #19
The utility of engineered regulatory T cells to suppress immune responses to
transplanted islets

Colin Hammond, Poster #20
Primitive human hematopoietic “CD49f” cells from normal donors display an aging-
associated reduction in mitogen sensitivity and a mechanistically related elongation
of their cell-cycle transit time.

Kate Huang, Poster #21
Arrhythmia-related titin truncating variant disrupts sarcomere structure in patient-
derived iPSC-CMs
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Claire Benwood, Poster #22
Drug-releasing Microspheres to Differentiate Human Induced Pluripotent Stem Cells in
Bioprinted Models

Evan Stefanek, Poster #23
Computational Modelling Guides Microfluidic 3D Bioprinting of Photocrosslinkable Inks

Morten Ritso, Poster #24
The Role of Transforming Growth Factor Beta-3 in Muscle Repair and Fibrosis.

Mark Hamer, Poster #25
Applying targeted regenerative synthetic gene circuits through cellularized
biomaterials to treat traumatic skeletal muscle injury

Yasaman Maaref & Farah Jayousi, Poster #27
Using hiPSC CMs to understand the mechanisms of Hypertrophic Cardiomyopathy

Henry Tung, Poster #28
Dissecting mesenchymal stromal cell heterogeneity at the single cell resolution: from
mouse to human heart

Laura Stankiewicz, Poster #29
Spatial multiomics to map T cell development in the human thymus

Tiffany Barszczewski, Poster #30
CRISPR-based prime editing in human induced pluripotent stem cells for in vitro
functional studies

Alia Arslanova, Poster #31
Understanding the mechanisms of catecholaminergic polymorphic ventricular
tachycardia using hiPSC-derived cardiomyocytes

Colleen Umali, Poster #32
HIGH-THROUGHPUT-COMPATIBLE DIFFERENTIATION OF HUMAN PLURIPOTENT STEM
CELL LINES INTO KIDNEY ORGANOIDS FOR NEPHROTOXIC DRUG SCREENING

Thuy Hoang, Poster #33
Expansion of high quality human pluripotent stem cells (hPSC) using a novel animal
origin-free and stabilized hPSC maintenance medium.
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