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Designer T cell therapy for a rare sarcoma
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A CALGARY PATIENT WITH AN INCURABLE RARE SARCOMA

ØDiagnosed in 2016 with a rare sarcoma (ASPS)

Ø<20% chance of surviving 5 years

Ø10 surgeries in last 6+ years to remove tumours from 
muscle, brain, lung, spine, colon and pancreas

ØMetastatic disease means that a cure is not currently 
believed to be possible

Victor Lewis
Alberta Children’s Hospital

Jan-Willem Henning
Tom Baker Cancer Center 
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Can we develop a designer cell therapy for patient MH?

Designer T cell therapy for a rare sarcoma

Franz Zemp
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Hypothesis:
The ASPSCR1-TFE3 fusion oncoprotein will drive high-level and homogenous 
surface expression of proteins that can be targeted by CAR

Proliferation
Anti-apoptotic
Metastasis

Designer T cell therapy for a rare sarcoma

Franz Zemp



Designer CAT T-cell therapy of cancer
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CAR-T for solid tumors
1. Majority of diagnosed cancers are solid tumors

• Highly unmet clinical need for further research and 
development exists in this field

2. Various targets identified (e.g. HER2 in GBM 
pancreatic, breast & ovarian CA, CEA for colon 
CA, GPC3 for HCC, GD2 for Neuroblastoma)

3. Slow progress due to some unique challenges
• Lack of tumor-associated antigens (TAA)
• Solid tumors are more heterogenous with TAA 

expression between tumor types and between primary 
& metastatic stages of individual tumors

• Immunosuppressive tumor microenvironment
• On-target, off-tumor toxicity that can be life-

threatening
4. Extensive amount of ongoing research will be 

necessary to assess the safety and feasibility of 
CAR T-cell therapy in the treatment of solid 
tumors



GPNMB is highly expressed in ASPS
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TARGET

Preclinical development
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IDENTIFY
TARGET

VALIDATE
TARGET

Preclinical development

01/2016: Resection of 
primary thigh lesion i

05/2018: Parietal lobe 
craniotomy new recurrence iv

03/2018: Resection of 
thoracic epidural lesion iii

01/2019: Resection of recurrent 
thoracic epidural lesion vi

06/2019: Occipital lobe 
craniotomy new recurrence vii

07/2021:
Bowel & 
pancreas 
res. ix

05/2021: Parietal
craniotomy recurrence viii

10/2018:Thoracoscopic resection 
of pulmonary lesion v

09/2015: Presentation with
thigh, multiple pulmonary
& parietal lobe lesions

03/2016: Bilateral lung 
metastasectomy ii

Figure 1: Timeline of patient MH resections since diagnosis. Missing 02/2016 stereotactic radiosurgery of parietal lobe lesion
(A). GPNMB staining of these surgical resections in chronological order from left to right (20X; B). GPNMB staining is strong
and uniformly expressed throughout both primary and metastatic lesions.

Figure 2: RNA expression of human paediatric tumours and
cell lines and xenografts analysed for GPNMB expression
(Whiteford et al., Can Res 2007;67(1)). Dashed line and
dotted box represents mean and standard deviation of a group
of 32 housekeeping genes with high expression in a variety of
tissues.

Figure 3: Histologic features of patient-derived ASPS cell line xenografted into NSG mice, H&E stain (A). GPNMB
immunohistochemical staining in ASPS xenograft (B). Low or negative expression of GPNMB by immunohistochemical stain
in non-neoplastic human skeletal muscle (C), human lung (D), human adipose tissue (E), and human brain tissue (F);
occasional positive staining in cells consistent with lung alveolar macrophages and brain microglia.
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Figure 4: Transduction of GPNMB41bbζ CAR
in healthy donor T cells (D1 & D2) and patient
T cells (MH; A). Cytotoxicity (B) and cytokine
secretion (C) of GPNMB41bbζ CAR in
healthy donor T cells (D1 - light red, D2 - red
slash) and patient MH T cells (dark red). CD19
CAR in the same CAR backbone (blue).
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GPNMB is homogenously expressed in ASPS across space and time
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Figure 4: Transduction of GPNMB41bbζ CAR
in healthy donor T cells (D1 & D2) and patient
T cells (MH; A). Cytotoxicity (B) and cytokine
secretion (C) of GPNMB41bbζ CAR in
healthy donor T cells (D1 - light red, D2 - red
slash) and patient MH T cells (dark red). CD19
CAR in the same CAR backbone (blue).
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Figure 4: Transduction of GPNMB41bbζ CAR
in healthy donor T cells (D1 & D2) and patient
T cells (MH; A). Cytotoxicity (B) and cytokine
secretion (C) of GPNMB41bbζ CAR in
healthy donor T cells (D1 - light red, D2 - red
slash) and patient MH T cells (dark red). CD19
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VALIDATE THERAPY
IN ANIMAL MODELS

Preclinical development
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Our novel designer cell therapy cures an animal model of our patient’s 
brain metastasis 

CT: control (no treatment)
dpTx: days post-treatment
CAR: chimeric antigen receptor
CARCT: control CAR
CARTARGET: disease-targeting CAR

CT
CARCT

CARTARGET

Tumour cured within 7 days of treatment

CLIC-GPNMB41bbζ treatment cures ASPS-bearing mice of their disease



GPNMB structure and function

Skin: Melanocytes
• Function: Biogenesis of melanosomes
• Localization: Melanosomes (intracellular)

Bone: Osteoblasts & Osteoclasts
• Function: controls differentiation & osteogenesis
• Localization: Cell surface? Secreted

Brain: Microglia & Activated Astrocytes
• Function: Anti-inflammatory activity
• Localization: Cell-surface? Secreted

Immune System: Monocytes, Macrophages (M2), DCs
• Function: Anti-inflammatory, wound-healing
• Localization: Cell surface, secreted

Cancer: ASPS,OS, RCC, melanoma, breast cancer
• Function: growth, invasion and metastasis
• Localization: Cell surface (other?)

Tsou et al., 2020 FASEB



GPNMB expression in normal tissue

Tissue Array Staining (0-3) Cells staining Stain location

Heart
NBP2-30178 2 Myocytes C
FDA-Standard 2 Myocytes C

Lymph node NBP2-30182 2 Dendritic reticulum or
interdigitating reticulum cells C

Placenta
NBP2-30184 3 Trophoblast C + M
FDA-Standard 3 Trophoblast C + M

Skin
NBP2-30187 2 Basal cells of epidermis C
FDA-Standard 1 Basal cells of epidermis C

Tonsil NBP2-30195 3 Dendritic reticulum cells or 
interdigitating reticulum cells M

Jennifer Chan

GPNMB validation in clinical trials

Cancer
Phas

e
Patient 

# Age
Star

t
Finis

h Adverse Effects

Melanoma I/II 117 >18 2006 2011
Generally Well 
Tolerated

Breast I/II 42 >18
200

8 2011
Generally Well 
Tolerated

Breast Cancer II 120 >18 2010 2012 Well Tolerated

Osteosarcoma II 22
12-
49 2016 2017 Well Tolerated

TN Breast 
Cancer II 327 >18 2013 2018 Well Tolerated
Uveal 
Melanoma II 37 >18 2015 2018 Well Tolerated

§ Generally well tolerated in patients, including in children
§ Some clinical responses, but development abandoned

antibody-drug conjugate called Glembatumumab vedotin (CDX-011)

Kopp et al., 2019 European Journal of Cancer



Donna Senger
McGill U.
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GCAR1 validation in animal models



Rob Holt
BC Cancer

John Bell
OHRI

Brad Nelson
BC Cancer

Natasha Kekre
OHRI

CAR adapted from CLIC-1901 for the Treatment of Patients With Relapsed/Refractory CD19 Positive Hematologic Malignancies (CLIC-01), described in Kekre 2022 Frontiers in Immunology

GCAR1: a 2nd generation CAR T therapy targeting GPNMB

Figure S7: Healthy donor T cells were transduced with the preclinical GCAR1 vector (contains GFP) with 5 MOI
of lab manufactured lentivirus in healthy donor 1 (D1) and donor 2 (D2) T cells. Measured transduction efficiency

(a). Microscopy of 20-hour co-culture of ASPS PDX cell line (red) and CAR T cells (green; b). Quantification of
cytotoxic activity as measured by luminescent assay at listed ratios of CAR T to ASPS target cells (c). D1 solid, D2
hashed. IFNγ and IL-2 secretion in co-culture supernatant at 1:1 ratio in media measured 24 hours (d).
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Figure S8: Testing GPNMB in ASPS Patient T cells. ASPS patient
had blood drawn during period of disease quiescence and patient T-

cells were transduced with the preclinical GCAR1 vector (contains

GFP) with 5 MOI of lab manufactured lentivirus (a). Microscopy of
20-hour co-culture between PDX-derived ASPS cell line (red) and

same patient GPNMB-targeting CAR T-cells or non-targeting CD19

CAR T-cells (green; b). Quantification of cytotoxic activity as
measured by luminescent assay at listed ratios of CAR T to ASPS

target cells (c). Grey – Untransduced T cells. Blue – CD19 CAR.
Red – GCAR1. IFNγ and IL-2 secretion in co-culture supernatant at

1:1 ratio in media measured at 24 hours (d). Luminescent images of
animals bearing 42-day ASPS

mc/FLUC
xenografts (Day 0) and treated

with 1e6 GCAR1 or 1e6 CD19 CAR, or untreated and imaged on

indicated days (e).
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Efficacy against patient MH cells in culture



Efficacy in mouse model of ASPS primary disease

GCAR1 validation in animal models
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Figure S9: Luminescent images of animals bearing 42-day ASPSmc/FLUC PDXs (Day 0), and treated with
1e4, 1e5, 1e6, or 5e6 GCAR1, 5e6 CD19 CAR from healthy donor 1, or untreated (control; (a). Kaplan-
Meier curve of animals from day of tumour-initiation to treatment on day 42 (arrow) and followed for
survival. Death was result of tumours reaching 17mm in any direction (b). Expansion of CARs in blood
following CAR T treatment (c). Flow cytometry of CAR expression via MYC tag on the surface of
expanded CAR T cells in the blood following 5e6 GCAR1 treatment. Representative histogram (left) and
quantitated MFI flow values (right). Blue line is representing MYC expression, green line is EGFP
expression, and dotted red line corresponds to pre-implantation MYC tag expression (d). Effector (Teff),
Effector memory (Tem) and Central Memory (Tcm) cell percentage in the blood of mice following 5e6
GCAR1 administration (e).
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Intratumoural GCAR1 expansion and targeting of ASPS cells

GCAR1 validation in animal models
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Figure S10: Multi-stitched images taken during intravital microscopy of ASPS-mCherry PDX implanted intra-
muscularly in NSG mice and treated with 1e6 preclinical GCAR1 transduced into healthy donor T cells. Green –
CAR T; Red – ASPS PDX; Blue – vasculature. White scale bars are 500uM. (a) Still image from live imaging of
preclinical GCAR1 CAR / ASPS-mCherry cellular interactions. White scale bar is 100uM and white arrows denote
areas of CAR-tumour interactions. (b)

Figure S11: Luminescent images of animals bearing 42-day ASPSmc/FLUC xenografts (Day 0), and treated 
with 1e4, 1e5, or 1e6 GCAR1, 1e6 CD19 CAR, or untreated (control), and imaged on indicated days. 
Red arrow depicts areas of putative spinal metastasis (a). Kaplan-Meier curve of animals from day of 
tumour-initiation to treatment on day 42 (arrow) and followed for survival (b). Expansion of CARs in 
blood following CAR T treatment (c). Data is a combined result of two experiments performed in healthy 
donor cells harvested, transduced and expanded independently for control and 1e6 GPNMB and CD19 
CARs, and one experiment (n=4) for 1e5 GPNMB CAR (b-c). 
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Patient MH and Franz Zemp
Calgary

GCAR1 validation using patient MH T cells

Figure S7: Healthy donor T cells were transduced with the preclinical GCAR1 vector (contains GFP) with 5 MOI
of lab manufactured lentivirus in healthy donor 1 (D1) and donor 2 (D2) T cells. Measured transduction efficiency

(a). Microscopy of 20-hour co-culture of ASPS PDX cell line (red) and CAR T cells (green; b). Quantification of
cytotoxic activity as measured by luminescent assay at listed ratios of CAR T to ASPS target cells (c). D1 solid, D2
hashed. IFNγ and IL-2 secretion in co-culture supernatant at 1:1 ratio in media measured 24 hours (d).
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Figure S8: Testing GPNMB in ASPS Patient T cells. ASPS patient
had blood drawn during period of disease quiescence and patient T-

cells were transduced with the preclinical GCAR1 vector (contains

GFP) with 5 MOI of lab manufactured lentivirus (a). Microscopy of
20-hour co-culture between PDX-derived ASPS cell line (red) and

same patient GPNMB-targeting CAR T-cells or non-targeting CD19

CAR T-cells (green; b). Quantification of cytotoxic activity as
measured by luminescent assay at listed ratios of CAR T to ASPS

target cells (c). Grey – Untransduced T cells. Blue – CD19 CAR.
Red – GCAR1. IFNγ and IL-2 secretion in co-culture supernatant at

1:1 ratio in media measured at 24 hours (d). Luminescent images of
animals bearing 42-day ASPS
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xenografts (Day 0) and treated

with 1e6 GCAR1 or 1e6 CD19 CAR, or untreated and imaged on

indicated days (e).
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Figure S7: Healthy donor T cells were transduced with the preclinical GCAR1 vector (contains GFP) with 5 MOI
of lab manufactured lentivirus in healthy donor 1 (D1) and donor 2 (D2) T cells. Measured transduction efficiency

(a). Microscopy of 20-hour co-culture of ASPS PDX cell line (red) and CAR T cells (green; b). Quantification of
cytotoxic activity as measured by luminescent assay at listed ratios of CAR T to ASPS target cells (c). D1 solid, D2
hashed. IFNγ and IL-2 secretion in co-culture supernatant at 1:1 ratio in media measured 24 hours (d).
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cells were transduced with the preclinical GCAR1 vector (contains

GFP) with 5 MOI of lab manufactured lentivirus (a). Microscopy of
20-hour co-culture between PDX-derived ASPS cell line (red) and

same patient GPNMB-targeting CAR T-cells or non-targeting CD19
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1:1 ratio in media measured at 24 hours (d). Luminescent images of
animals bearing 42-day ASPS

mc/FLUC
xenografts (Day 0) and treated

with 1e6 GCAR1 or 1e6 CD19 CAR, or untreated and imaged on

indicated days (e).

D1 D2
0

10

20

30

40

50

%
 G

FP
+

Control
GCAR1
1e6

CD19
1e6

Figure S7: Healthy donor T cells were transduced with the preclinical GCAR1 vector (contains GFP) with 5 MOI
of lab manufactured lentivirus in healthy donor 1 (D1) and donor 2 (D2) T cells. Measured transduction efficiency

(a). Microscopy of 20-hour co-culture of ASPS PDX cell line (red) and CAR T cells (green; b). Quantification of
cytotoxic activity as measured by luminescent assay at listed ratios of CAR T to ASPS target cells (c). D1 solid, D2
hashed. IFNγ and IL-2 secretion in co-culture supernatant at 1:1 ratio in media measured 24 hours (d).
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Figure S8: Testing GPNMB in ASPS Patient T cells. ASPS patient
had blood drawn during period of disease quiescence and patient T-

cells were transduced with the preclinical GCAR1 vector (contains

GFP) with 5 MOI of lab manufactured lentivirus (a). Microscopy of
20-hour co-culture between PDX-derived ASPS cell line (red) and

same patient GPNMB-targeting CAR T-cells or non-targeting CD19

CAR T-cells (green; b). Quantification of cytotoxic activity as
measured by luminescent assay at listed ratios of CAR T to ASPS

target cells (c). Grey – Untransduced T cells. Blue – CD19 CAR.
Red – GCAR1. IFNγ and IL-2 secretion in co-culture supernatant at

1:1 ratio in media measured at 24 hours (d). Luminescent images of
animals bearing 42-day ASPS

mc/FLUC
xenografts (Day 0) and treated

with 1e6 GCAR1 or 1e6 CD19 CAR, or untreated and imaged on

indicated days (e).
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Figure S7: Healthy donor T cells were transduced with the preclinical GCAR1 vector (contains GFP) with 5 MOI
of lab manufactured lentivirus in healthy donor 1 (D1) and donor 2 (D2) T cells. Measured transduction efficiency

(a). Microscopy of 20-hour co-culture of ASPS PDX cell line (red) and CAR T cells (green; b). Quantification of
cytotoxic activity as measured by luminescent assay at listed ratios of CAR T to ASPS target cells (c). D1 solid, D2
hashed. IFNγ and IL-2 secretion in co-culture supernatant at 1:1 ratio in media measured 24 hours (d).
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Figure S8: Testing GPNMB in ASPS Patient T cells. ASPS patient
had blood drawn during period of disease quiescence and patient T-

cells were transduced with the preclinical GCAR1 vector (contains

GFP) with 5 MOI of lab manufactured lentivirus (a). Microscopy of
20-hour co-culture between PDX-derived ASPS cell line (red) and

same patient GPNMB-targeting CAR T-cells or non-targeting CD19

CAR T-cells (green; b). Quantification of cytotoxic activity as
measured by luminescent assay at listed ratios of CAR T to ASPS

target cells (c). Grey – Untransduced T cells. Blue – CD19 CAR.
Red – GCAR1. IFNγ and IL-2 secretion in co-culture supernatant at

1:1 ratio in media measured at 24 hours (d). Luminescent images of
animals bearing 42-day ASPS

mc/FLUC
xenografts (Day 0) and treated

with 1e6 GCAR1 or 1e6 CD19 CAR, or untreated and imaged on

indicated days (e).
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Efficacy against her own cells and xenograft
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PRECLINICAL LATE PRECLINICAL CLINICAL

PRECLINICAL RESEARCH
• ACTION (Calgary)

PLASMID MANUFACTURE
• BC Cancer (Vancouver)

CELL MANUFACTURE
• Cell Therapy Lab (Calgary)

VECTOR MANUFACTURE
• Ottawa Hospital (Ottawa)

RELEASE TESTING
• Ottawa Hospital, Ottawa
• Charles River Labs (Montreal)

CLINICAL TRIAL
• JW Henning  (Calgary)
• Mona Shafey (Calgary)

Translational pipeline for a single patient study

F. Zemp S. Morrissy J. Chan D. Senger C. Jenne

R. Holt
BC Cancer

J. Bell
OHRI

J. Quizi
OHRI

B. Nelson
BC Cancer

N. Prokopyshin
APL

JW. Henning
TBCC

M. Shafey
TBCC

N. Kekre
OHRI

KB Roy
C17

M. Heck
Calgary



ACTION: Alberta Cellular Therapy and Immune Oncology
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A BENCH TO BEDSIDE pipeline for the development of novel designer cell therapies for cancer

Clinical research

EARLY PHASE CLINICAL TRIALS
HIGH-VALUE CORRELATE STUDIES

CENTER OF EXCELLENCE

Clinical Delivery

HEALTH CANADA APPROVAL
STANDARD OF CARE

Preclinical research

DISCOVERY
INNOVATION

1+ years

Biomanufacturing

VECTOR PRODUCTION
CELL MANUFACTURE
QUALITY CONTROL

<1 years <5 years

AN INTEGRATED PIPELINE FOR RAPID TRANSLATION OF IDEA TO MEDICINE

Building on AREAS OF STRENGTH

Building the right team



Clinical Trial Development



CLIC-YYC-GPNMB-01: a single patient study for patient MH

• Health Canada CTA submission January 2023. Significant 
information request. Resubmission anticipated in June 
2023.

• Patient relapsed with 7mm brain lesion in April 2023. 
Surgically resected. Patient currently doing well.

• Current plan: obtain NOL, ethics and hospital approval 
ASAP. Enroll on SPS when eligible.

Zack Breckenridge

Title
GPNMB-targeting chimeric antigen receptor T-cell therapy for a 

patient with alveolar soft part sarcoma

Short Title GPNMB-CAR

Protocol Number CLIC-YYC-GPNMB-01

Phase Single Patient Study

Methodology Open label

Study Duration 3 years

Study Center(s) Tom Baker Cancer Center

Objectives
To demonstrate the feasibility and safety of GPNMB-CAR T-cell 

therapy

Number of Subjects 1

Diagnosis and Main 

Inclusion Criteria

Relapsed alveolar soft part sarcoma. Patient is eligible when 

disease is not amenable to standard therapeutics (i.e., local 

surgical resection and/or radiation) and has received at least 1 

prior line of systemic therapy

Study Product, 

Dose, Route, 

Regimen

The patient will receive at least one intravenous infusion of 

autologous GPNMB-CAR-T cells a a dose of 1.0x10^6 CAR T 

cells/kg body weight without preceding lymphodepleting 

chemotherapy. Up to 4 additional infusions >6 weeks apart with 

preceded lymphodepleting chemotherapy will be administered 

after meeting specified safety and tolerability parameters. No 

further infusions will be permitted if the patient achieves a 

complete remission on disease assessment.

Duration of 

administration
Minimum one day, with potential for subsequent infusions

Reference therapy No standard reference therapy



Quebec patient

30F with metastatic, multiply relapsed ASPS
• 2019: resection of acoustic neuroma
• June 2022: rapidly growing left thigh mass diagnosed with biopsy as ASPS. 
• July 2022: CT and PET revealed likely lower lobe nodules
• Aug 2022: neoadjuvant radiation to the primary site
• Sept 2022: surgical resection of thigh mass
• Oct 2022: Tx with Atezolizumab initiated 
• Dec 2022: CT shows progressive metastatic disease in lung

H&E TFE3 GPNMB

Ramy Saleh
McGill University Health Center



CLIC-YYC-GPNMB-02: a single patient study for Quebec patient

• Interprovincial agreement anticipated in early June 2023
• Health Canada CTA submission anticipated in early June 

2023.
• Ethics and hospital approval anticipate in mid June 2023
• Patient anticipated to travel to Calgary in late June 2023
• Apheresis and manufacturing slot secured for early July 

2023
• Enrolment on trial and 1st dose of GCAR 1 November 

2023

Zack Breckenridge

Title
GPNMB-targeting chimeric antigen receptor T-cell therapy for a 

patient with alveolar soft part sarcoma

Short Title GPNMB-CAR

Protocol Number CLIC-YYC-GPNMB-01

Phase Single Patient Study

Methodology Open label

Study Duration 3 years

Study Center(s) Tom Baker Cancer Center

Objectives
To demonstrate the feasibility and safety of GPNMB-CAR T-cell 

therapy

Number of Subjects 1

Diagnosis and Main 

Inclusion Criteria

Relapsed alveolar soft part sarcoma. Patient is eligible when 

disease is not amenable to standard therapeutics (i.e., local 

surgical resection and/or radiation) and has received at least 1 

prior line of systemic therapy

Study Product, 

Dose, Route, 

Regimen

The patient will receive at least one intravenous infusion of 

autologous GPNMB-CAR-T cells a a dose of 1.0x10^6 CAR T 

cells/kg body weight without preceding lymphodepleting 

chemotherapy. Up to 4 additional infusions >6 weeks apart with 

preceded lymphodepleting chemotherapy will be administered 

after meeting specified safety and tolerability parameters. No 

further infusions will be permitted if the patient achieves a 

complete remission on disease assessment.

Duration of 

administration
Minimum one day, with potential for subsequent infusions

Reference therapy No standard reference therapy



There might be obstacles
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The Future of GCAR-1



Renal cell carcinomaTriple negative breast cancerUndifferentiated pleomorphic sarcomaGlioblastoma multiforme Epitheliod hemangioendothelioma

GCAR1 for GPNMB-expressing cancers

EXPANDING THE DISEASE SPACE: PRECISION MEDICINE



 PROTOCOL DATE: 2023-MAR-3 
 CCTG TRIAL: XX.XX 
 

 
CONFIDENTIAL CONFIDENTIAL 

When protocol is “final” &, ready for submission to Health Canada, please note: HEALTH CANADA SUBMISSION 
 

Versioning: Cover page to contain all modifications and version dates and all subsequent pages  
will have the current version date (with modification type) only. 

 
Please leave “DRAFT” on this protocol until ready for submission to Health Canada 

 
 
 
 
 
 

CANADIAN CANCER TRIALS GROUP (CCTG) 
 

A PHASE I FEASIBILITY AND SAFETY STUDY OF 
GCAR1, A CHIMERIC ANTIGEN RECEPTOR (CAR) T-

CELL THERAPY FOR PATIENTS WITH 
RELAPSED/REFRACTORY GPNMB-EXPRESSING 

SOLID TUMORS 
CCTG Protocol Number: XX.XX 

 
 
 STUDY CHAIR: Mona Shafey 
 
 TRIAL COMMITTEE: IND Disease Site Committee 
 
 SENIOR INVESTIGATOR: Janet Dancey 
 
 BIOSTATISTICIAN:  
  
 
 STUDY COORDINATOR:  
 
 REGULATORY SPONSOR: CCTG 
 
 
 

CCTG “WORKING” GENERIC PROTOCOL (for phase I / II / III trials) 

This "Working" generic protocol may be used as a starting base for the development of a new protocol. 
 
  

Multicentered phase I clinical trial for GPNMB-expressing cancers
                                                  CIHR Grant

Vancouver

Calgary

Toronto

Ottawa

Montreal

CCTG



Multicenter phase I clinical trial for GPNMB-expressing cancers

• Pre-treatment
• Leukapheresis – standard leukapheresis for GCAR1 

manufacturing
• Manufacturing will occur at central site (Calgary)

• Treatment
• LD chemotherapy (fludarabine/cyclophosphamide) followed 

by IV infusion of GCAR1 at assigned dose (standard 3+3 
design)
• Patient hospitalized Day 1-14 to monitor for acute 

toxicities
• DLTs monitored for 6 weeks post infusion

• Post-treatment follow-up
• the patient will continue in post-treatment follow-up on 

protocol for 1 year after infusion of GCAR1. Following this, the 
patient will then enroll on existing institutional long-term 
follow-up period of 15 years, as per Health Canada 
requirements.

DAY Medication Dose

-4 Fludarabine 40 mg/m2

-3 Fludarabine
Cyclophosphamide

40 mg/m2

600 mg/m2

-2 Fludarabine
Cyclophosphamide

40 mg/m2

600 mg/m2

-1 REST DAY
1 GCAR1 Assigned Dose



Summary: Bench to Bedside Research is Possible

Ø Developed a novel CAR, called GCAR1, against the surface protein GPNMB, which is highly expressed from 
ASPS and other MiT/TFE fusion-driven cancers, and highly expressed in some patients with other cancers (e.g., 
RCC, TNBC, UPS, GBM)

Ø Manufactured a batch of GCAR1 lentivirus to GMP and validated GMP-compliant cell manufacturing process 
using health donor (fresh) and patient (frozen) apheresis product

Ø Three single patient studies planned in Calgary and 1st patient currently undergoing treatment (QC)

Ø A Phase I multicentered clinical trial planned with CCTG – OPEN end of Q1 2024

Ø Phase 2 Basket Trial in consideration

Ø If successful – efficacy and safety; Development of SOC Delivery in Public Health Care Model
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