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Development of a novel orthotopic brain tumor murine model for pre-clinical evaluation of CAR T cells
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Reconstitute neonatal NOD.SCID.IL-2Rg-/-.KitW41/W41 
(NSGW41) mice with transduced human 
hematopoietic stem and progenitor cells (HSPCs) 
(Fig 1.) These mice support engraftment of 
hematopoietic stem and progenitor cells (HSPCs) and 
development of an immune system. Previous work 
revealed that M-CSF is required to facilitate tumor 
infiltration by myeloid cells and metastatic spread.3 To 
reproduce this environment, mice will be reconstituted 
with transduced HSPCs (Fig 2. and 3). These 
humanized mice will receive orthotopic patient 
derived brain tumor xenografts. Mice will be sacrificed 
for isolation of tumors and evaluation of a human 
tumor/immune microenvironment by various 
modalities.

This model will allow us to evaluate for efficacy of 
conventional CAR T cells (Fig 4). Based on the above 
clinical and preclinical work we anticipate seeing 
decreased CAR T cell efficacy in mice with a human 
tumor/immune microenvironment. These findings will 
guide our future work in using this model for 
preclinical evaluation of novel CAR T cell constructs.

There is growing excitement about using chimeric
antigen receptor (CAR) T cells to treat deadly brain
tumors in children based on success in leukemia.
However, there’s a big gap between the promising
results seen in mouse models and the more limited
success seen in early human clinical trials.1,2 This
disconnect suggests that the current preclinical
models, which rely on mice without functioning
immune systems, don’t fully represent what happens
in children with brain and solid tumors.

To address this critical gap in pediatric brain tumor
research, we aim to develop a new preclinical model
that better mimics the human body by allowing a
human brain tumor to grow alongside a human
immune system.

• Development of a pre-clinical brain tumor mouse 
model with human microenvironment.

• Leverage this new model to benchmark CAR T cell 
responses.

• Develop new CAR T cells for the treatment of brain 
tumors
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Complete timeline: May 01, 2025 – March 31, 2026.

First quarter: Development of HSPC model

Second and third quarter: 

• Evaluation of humanized mice and development of 
tumor/immune microenvironment.

• Development of conventional and novel CAR 
constructs.

Fourth quarter: 

• Planning for CAR T cell treatment of humanized 
mice with orthotopic brain tumors.
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This project provides a springboard for a made in 
Canada approach to delivering novel CAR T cell 
products to a wide range of children with uniformly 
fatal brain tumours including diffuse midline glioma, 
leptomeningeal relapses and high-risk 
medulloblastoma and ependymoma.

Early-phase clinical trials of CAR T cells in pediatric 
brain tumor patients reveal that the recipient immune 
system plays a significant role in limiting efficacy — a 
factor not captured in current preclinical models. The 
preliminary evidence presented here demonstrates 
our ability to establish a humanized mouse model 
predicted to subsequently develop a human 
tumor/immune microenvironment.

We intend to leverage these mice and evaluate the 
role of tumor/immune microenvironment cells on 
conventional CAR T cell efficacy. Mechanisms driving 
reduced efficacy will be explored for opportunities to 
be exploited by novel CAR T cell constructs. Testing 
of these will be carried out as illustrated, thereby 
yielding pre-clinical evidence for future translational 
work.


