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Interactions between cancer cells and bone microenvironment cells
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The fourth question is:
how the cancer cells enter into the mode

>RANKL/<OPG



Osteoblasts regulate the cancer cell fatus in the preneoplastic niche

a Colonization and niche engagement b Induction of dormancy
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The third question is: how the cancer cells go away?
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IN VITRO MODELS OF BONE CELLS

PRIMARY HUMAN OSTEOCLASTS
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IN VITRO MODELS OF BONE CELLS

PRIMARY HUMAN OSTEOBLASTS
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Abiraterone inhibits biosynthesis of
androgen produced at 3 critical sites:

Abiraterone Inhibits Androgen Biosynthesis Through CYP17:
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osteoblast

osteoclast

CYP17A1 and ANDROGEN RECEPTOR
are both expressed in our in vitro models
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Abiraterone treatment inhibits osteoclast differentiation
and activity both in presence and absence of steroids

b

*P <0.05

s *P <0.01

*** P < 0.001
**** P < 0.0001
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Abiraterone treatment increases osteoblast differentiation
and activity both in presence and absence of steroids
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Abiraterone treatment modulates gene expression
in osteoclast and osteoblast

Abiraterone down-modulates osteoclasts marker genes
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A significant decrease of CTX values and an increase of ALP was found

in serum of 49 mCRPC patients treated with Abiraterone

Table 2: Difference in median level of bone resorption and formation markers

baseline)

CTX Baseline ng/mL Three months ng/mL Six m: onlths Nine m: olnths
Mediai, 95% IC 0.86, (0.84-1.25) 0.78, (0.67-1.01) | A0.61, (0.73-1.19)\ | 0.66. (0.38-0.71)\
P (g;)snélﬁﬁﬂ; to p=0.077 \ w p=0.006
g:_]“;p Baseline U/L W SIX Ilj’lf(inths NineUnl}Ii)nths
Medial95% IC 123, (126-261) [/ 143,(255-382) \ 126, (200-327) 190, (172-344)
p (compare to \\I’ZOV p=0.62 p=0.28




Enzalutamide impacts multiple steps in
AR signaling pathway

Androgens to AR

T
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Cell cytoplasm
And Uniquely
Inhibits Nuclear
Translocation-of AR x
Cell nucleus ﬂ Tumor
Death

' Inhibits Association
F Of AR with DNA

Modified from Tran et al. Science 2009



Enzalutamide does not affect osteoclast differentiation and activity
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Enzalutamide does not affect osteoblast differentiation and activity
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FOLD CHANGE
P U Y S

o
N

o

Enzalutamide treatment up-regulates
RANKL gene expression

*
OPG

RANKL

*P <0.05

ECTRL ®=mENZALUTAMIDE

This result was not confirmed by ELISA assay



Conclusions

Abiraterone treatment:

* inhibits osteoclast differentiation and activity down-regulating osteoclasts marker genes

* increases osteoblast differentiation and activity up-modulating osteoblasts marker genes

» decrease CTX values and increase of ALP in mCRPC patients

Enzalutamide treatment:

* does not affect osteoclast differentiation and activity

* does not affect osteoblast differentiation and activity

* up-regulates RANKL gene expression, but not at protein levels




Cabozantinib: a novel MET and VEGFR2 inhibitor

MET and its ligand, HGF, drive
tumor cell invasion and metastasis

MET and VEGFR2 synergize to
promote angiogenesis

Bone metastases are associated
with high levels of MET expression
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Image source: Exelixis Inc.

Stroma

Osteoblast

Migration
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Tumor Cell
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Image source: Exelixis Inc.

* Osteoblast and osteoclast express

MET and VEGFR2 and respond to
HGF and VEGF

Cabozantinib could regulate the
tumor cell/bone cells cross-talk
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c-MET is strongly expressed in our model
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Cabozantinib inhibits osteoclast differentiation and activity

*P <0.05
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Cabozantinib does not affect osteoblast differentiation and act
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Cabozantinib treatment up-regulates OPG gene/protein secretion and
down-modulates RANKL gene/protein secretion

mRNA fold change
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Cabozantinib pre-treated osteoblasts influence
osteoclasts differentiation?

OBLs CTRL CBZ PRE-TREATED OBLs

RANKL/OPG v RANKL/OPG 4

COCOLTURE OSTEOBLAST/OSTEOCLAST “CELL-TO-CELL CONTACT”



Cabozantinib pre-treated osteoblasts reduced osteoclast
differentiation compared to untreated osteoblast

OBLs mono-colture OBLs CTRL + OCLs

*P <0.05
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Cabozantinib reduces cell proliferation
in four OSTEOSARCOMA cell lines
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Cabozantinib inhibits the phosphorilation of proliferative signals
pathways MET, ERK and AKT
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Cabozantinib reduces cell migration in four OSTEOSARCOMA cell lines
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Pleiotropic effects of the RANK pathway in cancer

lCancer cell—dependent] | Immune cell-dependent | losteoclast-dependent}
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Gonzalez-Suarez E. et al., The FEBS Journal 2016
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MATERIAL AND METHODS

Generation of stable GFP+ cell line

SHCO12

(TagRFP™)
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IN-VITRO COCOLTURE SYSTEMS

Direct cocultures:
+ Osteoblasts +  Osteoblasts/ Cancer cells

I Osteoclasts 3 cancercell
C—J  Osteoblasts — Osteoblasts




