Dr. Pierre Billon
(PD)

Cancer agnostic

Dr. Douglas Mahoney
(Co-l)

PROJECT TARGETED

TEAM

CANCERS

Dr. Franz Zemp

(Col Improving CAR T-Cell
Therapy with Gene-
Editing Technologies

-~
RESEARCH é\

wh

a b

S

Lotte & John Hecht

Memorial Foundation

CIHR IRSC

Canadian Institutes of  Instituts de recherche
Health Research  en santé du Canada

*

Synthetic
immunology

=4

Genomics

ENABLERS Genome
editing

4
Preclinical
modeling

Arnie Charbonneau Cancer Institute

> The Riddell Centre for
. Cancer Immunotherapy

PROJECT SUMMARY

Over the past two decades, two groundbreaking
approaches, CAR T-cell therapies and CRISPR
genome editing, have begun to revolutionize
modern medicine. CAR T-cell therapies involve
collecting immune cells from a patient, genetically
modifying them in a lab and reintroducing them to
the patient’s body, where they can seek out and
destroy cancer cells. CRISPR gene editing is a
powerful tool that acts like molecular scissors,
allowing scientists to precisely cut and change
DNA to fix genetic problems or insert desired
genes. This project combines these two
transformative technologies to improve cancer
treatment, aiming to create the next generation of
highly effective and precise cancer therapies.

To achieve this, Dr. Pierre Billon is leading a team
of scientists at UCalgary, including staff scientist
Lou Baudrier, to advance three key strategies:

1. Enhanced gene editing of CAR T-cells: The
team is using advanced CRISPR tools to edit
multiple genes in immune cells, with the goal
of boosting the cells’ cancer-fighting abilities.
So far, the team has developed the tools and
protocols for editing genes in immune cells,
using protein and mRNA-based delivery
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systems. The team has also edited specific
genes in T cells that enhance their durability
and ability to fight cancer.

. Improved delivery systems: To streamline and

expedite the manufacturing process, the team
is developing methods to modify T cells
directly within the body (in vivo) rather than in
a lab (ex vivo). Currently, T cells are modified
in the lab, which can take several weeks and
cost tens of thousands of dollars. To address
this, the team has developed a nanoparticle-
delivery system, which has shown success in
editing different types of immune cells and
could eventually allow CAR T-cells to be
modified inside the body. The team is working
to fine tune this system so that it can target
specific cell types, which would further boost
CAR T therapy effectiveness and simplify the
manufacturing process.

. Efficient selection system: To improve

efficiency, the team has created a selection
system that quickly creates a population of
successfully edited cells. This allows the team
to filter out only the most effective CAR T-cells
for use in treatment.

The project aims to significantly enhance CAR T therapies, enabling them to tackle
a wider range of cancers, potentially including difficult-to-treat solid tumours.
Additionally, the advancements in delivery and manufacturing processes could
pave the way for more-affordable CAR T therapies. These innovations would
reduce the need for extensive patient-specific preparation, minimize associated
risks and make this cutting-edge treatment accessible to more patients.
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