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Tumor-host interactions govern metastatic site selection

{:
A
Alveolar space Y
e )
e
/“"X“ZZ/ {tﬁ

— Metastatic
tumor cell

Figure 1 | Stephen Paget.

THE
DISTRIBUTION OF SECONDARY GROWTHS
IN CANCER OF THE BREAST.
By STEPHEN PAGET, F.RC.S,

ASBISTANT 3URGEON TO THE WEST LONDON HOSPITAL AND THE
METROPOLITAN HOSPITAL.

Endothelial
. AN attempt iz made in this paper to consider ‘‘meta- L Ce"S - macrophages .

| stasis” in malignant disease, and to show that the distribu- Cytokines & y fibroblasts %ié?
tion of the secondary growths is not a matter of chance. It chemokines monocytes




Osteosarcoma (OS), the most common primary malignant bone
tumor, exhibits an almost exclusive tropism for lung metastasis

« 30-40% of patients experience relapse
* Median time to relapse of 1.6 years

« Pulmonary metastasis accounts for 75-
90% of relapses

* 5yroverall survival (OS) of 23%

* 4-month progression free survival (PFS)
of 12%

 Difficulty in identifying effective
targeted therapy, due to:

« Significant heterogeneity of the disease

» Absence of pathognomonic, “druggable”
mutations

Kempf-Bielack B et al, JCO, 2005; Hawkins DS & Arndt CA, Cancer, 2003; Bacci G et al, Cancer, 2006



Approaches for modeling the OS tumor microenvironment
(TME)
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Dogs with spontaneous osteosarcoma are a valuable surrogate for
the human disease
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Canine osteosarcoma lung metastases overproduce
CCL2 and are enriched for myeloid cells

UMAP2

Katie Cronise, unpublished
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Regan et al. Clin Cancer Res, 2021
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The angiotensin receptor blocker losartan suppresses
monocyte recruitment to lung metastases in mice
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Complementary strategies for targeting immune suppressive
myeloid cells to treat canine metastatic osteosarcoma

Monocytes/ Tumor-associated
= macrophages
Target: CCR2

- \/ Agent: [osartan

Myeloid-derived
suppressor cells

Target: STAT3
Agents: Toceranib/sunitinib;
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High-dose losartan combined with toceranib exerts significant

clinical benefit in dogs with metastatic osteosarcoma

Losartan

Toceranib Losartan 1mg/kg 10mg/kg +

2CEE R (n=22) + toceranib (n=8) toceranib
(n=20) Week 0
CR 0 0 0
PR 0 0 4/16* (25%)
SD (min 8 wks) 3/17 (17.6%) 3/8 (37.5%) 4/16 (25%)
PD 14/17 (82.4%) 5/8 (62.5%) 8/16 (50%)
ORR (PR, CR) 0 0 25%
CB (SD, PR, CR) 17.6 % 37.5% 50 % 8 weeks post-
treatment

PFS (days) 57 61 110.5
OS (days) 89 109 148

*16 /20 dogs evaluable; 3 removed due to owner request, 1 removed for AE

Regan et al. Clin Cancer Res, 2021



Phase | trial of losartan + sunitinib in Pediatric/Young Adult Patients
with Metastatic Osteosarcoma Losartan
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Fibroblasts as a linchpin of the metastatic OS TME and key
driver of myeloid cell recruitment ?
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Functions of cancer-associated fibroblasts (CAFs)
in the TME
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Fibroblasts are a prominent cell type in the lung
metastatic OS TME
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OS cells drive lung fibroblasts towards an inflammatory CAF (iCAF)
phenotype in vitro
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Single cell profiling to identify therapeutic targets shared between
tumor cell and TME compartments of metastatic OS
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UMAP 2
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FAK signaling is enriched in OS and mediates an immune suppressive
TME associated with CAF and M¢ enrichment and T cell suppression

A Human Canine
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FAKi therapy blocks OS tumor cell-driven lung fibroblast proliferation
and CCL2 secretion
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FAK is also a cell intrinsic therapeutic vulnerability in OS
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FAKi therapy for dual targeting of tumor and stromal compartments in
canine metastatic OS
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UMAP2

Fibroblast Activation Protein (FAP) — another approach for
dual targeting of lung fibroblasts and OS tumor cells
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Canine FAP CAR T cells kill FAP+ OS target cells
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Evaluation of FAP CAR T cells and macrophage-targeted
immunotherapy in canine metastatic OS

Arm 1: \l,
FAP CART cells alone
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Conclusions, potential impact and next steps

e Osteosarcoma TME dominated by myeloid cell responses
* Fibroblasts as primary mediators of their recruitment ?

* Drug repurposing is an effective strategy for developing myeloid targeted immunotherapies

» Targeting myeloid cells exerts significant antitumor activity against canine metastatic OS in gross disease
setting

e Canine immunotherapy trials can inform human translation
* Losartan-sunitinib Phase | study in human metastatic OS (NCT03900793)

Next steps:

* |losartan/sunitinib as platform for other combination therapies
» Cytotoxic/molecular targeted therapy?
e T cell targeted immunotherapy ?

 Clinical trial of FAKi therapy + standard-of-care chemotherapy in adjuvant setting of canine OS
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