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Primary and metastatic bone tumors

~

Osteosarcoma

* Transformed osteoblasts produce osteoid matrix
* Para-tumor osteolysis

* 5 year survival:
78% for localized disease
20% when metastatic

Breast cancer bone metastasis

* osteolysis promoting tumor growth and
dissemination

* incurable disease:
median survival 20 months

= g
Radiation Trger/y‘.
QE

anti-resorptive
Chemotherapy therapies

N tumor growth
N bone destruction
but no cure of the disease



The bone marrow environment: the key role of osteoclasts

The vicious cycle




The bone marrow environment: the key role of osteoclasts

The vicious cycle

Immune suppressive
environment

RANKL

Growth factors:
IGF-1, TGF-b...

cancer cells

Immune suppressive environment

Tumor development, dissemination “
and metastatic niche formation

=» maintain HSC niches
=>» Avoid autoimmune responses (resorption)

From Pandey et al, Molecular Cancer 2022




Osteoclasts

.. and myeloid cells endowed with
an innate immune function

Multinucleated bone-resorbing cells...
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Osteoclasts

Madel et al, Frontiers Immunol 2019




Osteoclasts in bone tumor and metastasis

Mouse Patients

Breast cancer Breast cancer

Control bone metastasis bone metastasis Osteosarcoma

TRAP activity




The immune functions of osteoclasts

steady state or MN-OCL

CD4* Treg

T cell proliferation
and polarization

naive CD4*
T cell
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tolerogenic OCLs

inflammatory OCLs

Immunosuppressive OCLs

Madel et al, eLife 2020



Osteoclasts diversity in normal mouse

scRNAseq on OCL from healthy mice
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Hypothesis and aims

Hypothesis:
in bone cancer, different
osteoclasts play different roles

bone destruction ?
tumor cell dissemination ?

immune suppression ?

Global aim : Characterize osteoclasts in the context of bone tumor and metastasis in mouse and patients

AlM 1 e |dentify and characterize OCs in bone cancer

e Target the immune OCs to improve the efficacy of immunotherapy

AlM 2 e Determine the origin, function and molecular mechanism of immune OCs



AIM 1. identify and characterize OCs in bone cancer
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- Osteosarcoma
- Bone metastasis Osteoclasts _’
- Controls

fresh +

tissue bank

scRNAseq
analysis

Validation + spatial location

Computational analysis Westernblot

*  Markers e -

*  Functional pathways
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Spectral cytometry

Multiplex immunostaining and ISH
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AIM 2. origin, function and molecular mechanism of immune OCs

Blood
Bone marrow
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fresh +
tissue bank

- Osteosarcoma
- Bone metastasis
- Controls

Identify progenitor of immune OCs

Phenoyping of 2
myeloid cells ‘v‘

y

Spectral cytometry

in vitro OC differentiation assay +
phenotyping of immune OCs

Pathway validation and modulation

In vitro assays Mod
* immune function .
* immune suppression .
*  bone resorption .

ulation of the most relevant pathways
pharmacological inhibitors

SiRNA

Crispr/Cas9

Role of OC extracellular vesicles
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Phenotyping

Role in immune suppression
(in vitro/in vivo assays)




AIM 3. Target immune OCs to improve the efficacy of immunotherapy

Target immunosuppressive OCs in vivo
* Tumor growth

*  immune evasion / check points ==ajp ° Bonestatus
*  Most promising pathways * Immune status
Evaluate prognosis markers in the blood —) EV

* % progenitors of immune OC

- Osteosarcoma

- Bone metastasis

- Controls
Analyze published datasets from patient cohortes

# Correlate markers of immune OCs with bone relapse and survival

Evaluate prognosis markers in the blood

—} correlation with cancer type and disease stage:
proof-of-concept analysis of diagnostic relevance




Expected results and perspectives

N\
Better understanding of the role of OC in bone cancer/metastasis
\
. Better understanding of immune suppression in the bone marrow cancer environment
]
. Identify markers that could be used for diagnosis
[

Target immune OCs as an approach to limit immunosuppression and bone recurrence, and
improve the efficacy of current immunotherapies

N\
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