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Clinically relevant factors in breast cancer
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RANK-RANKL pathway inhibition:

a promising novel strategy for breast cancer prevention
and treatment

RANK/RANKL




@® RANKL
‘( RANK

OPG

TNF superfamily

@
V4 Do

enosumab

INK p38 ERK




RANKL inhibitor:
DENOSUMAB
osteoporosis,

bone metastasis

TNF superfamily

%
\ / OPG

Denosumab

TRAF2, 5 TRAF6

INK p38 ERK




RANKL IS AS A PARACRINE MEDIATOR OF PROGESTERONE

IN THE MAMMARY GLAND

Progesterone
Luminal
compartment
Paracrine/autocrine wi RANK Ligand
signalling in “’\'~
luminal compartment - J

Myoepithelial
Basal Niche? Paracrine signalling

compartment between luminal
and basal compartments

Adapted from Watson CJ and Khaled WT, et al. Development 2008;135: 995-1003.

MaSC, mammary stem cell.



Progesterone induces RANKL expression in
mouse and human mammary epithelia
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RANK pathway is the main mediator of the pro-tumorigenic role of
progesterone in the mammary gland
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RANK pathway is the main mediator of the pro-tumorigenic role of
progesterone in the mammary gland
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Inhibition of RANKL decreases proliferation and
survival in mammary preneoplasic lesions
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Preventive inhibition of RANK signaling decreases mammary tumor
incidence and lung metastasis in oncogene driven models
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Preventive inhibition of RANK signaling decreases mammary tumor
incidence and lung metastasis
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Preventive inhibition of RANK signaling delays mammary tumor onset
and mediates mammary epithelial proliferation in Brcal mutant models
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IoNn carriers

RANK is expressed in the mammary epithelia of BRCA1 mutat

and mediates progesterone-induced proliferation
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Nolan et al., Nat med 2016




RANK is expressed in the mammary epithelia of BRCA1 mutation carriers
and mediates progesterone-induced proliferation
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RANK in breast cancer and immunesurveillance
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RANK and RANKL expression follow similar patterns
in MMTV_PyMT mouse model and in breast cancer patients
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Therapeutic RANK inhibition?
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Therapeutic RANK inhibition?
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RANKL inhibition decreases cancer stemness
and induces tumor cell differentiation
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RANKL inhibition decreases cancer stemness
and induces tumor cell differentiation
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RANKL inhibition decreases cancer stemness
and induces tumor cell differentiation
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RANK overexpression induces
stemness & increases tumorigenesis & metastasis in
BRCA1l mutant breast cancer cell lines
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RANK is expressed in a subset of

BRCA1 mutant breast cancer PDX &
RANKL inhibition enhances the response to docetaxel
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RANK is expressed in a subset of
BRCA1 mutant breast cancer PDX &
RANKL inhibition enhances the response to docetaxel
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RANK is expressed in a subset of ER+ and ER- tumors and
associates with TNBC disease
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RANK in tumor immune-surveillance
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MMTV_PYMT tumor transplants

PyMT / RANK +/+

P

Foxnlnu

W RANKL
RANK

Tumor cells @

.2'
py? —

T cells Myeloid cells

Yd




RANK-/- tumour cells show delayed latency and reduced tumour-
initiating ability in syngenic hosts
RANK-/- tumours are infiltrated by more TILs and CD8+ T cells
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RANK-/- tumour cells show delayed latency and reduced tumour-
initiating ability in syngenic hosts
RANK-/- tumours are infiltrated by more TILs and CD8+ T cells
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RANK-/- tumor cells show delayed latency and reduced tumor
initiating ability when transplanted in syngeneic hosts
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RANK-/- tumor cells show delayed latency and reduced tumor
initiating ability when transplanted in syngeneic hosts
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RANK-/- tumour delayed latency is mediated by

neutrophils and CD8+ T cells
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RANK-/- tumour delayed latency is mediated by
neutrophils and CD8+ T cells
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D-BIOMARK: neoadjuvant denosumab in early BC.
(60 patients, pre/postmenopausal, lum/TNBC)

D-BEYOND: neoadjuvant denosumab in luminal, premenopausal early
BC (24 patients, pre, lum)
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D-BEYOND: neoadjuvant denosumab in premenopausal early
BC (luminal) does not change tumor cell proliferation
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D-BEYOND: neoadjuvant denosumab increases tumor immune
infiltration in premenopausal early BC (luminal)
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D-BEYOND: neoadjuvant denosumab increases tumor immune
infiltration in premenopausal early BC (luminal)
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Rankl inhibition improves response to immunotherapy
in breast cancer
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Denosumab =2 immunomodulator

Cold Tumor

Immune-sﬁppressing cells T cells and other
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The “Vicious Cycle” Hypothesis of Bone Destruction
In Metastatic Cancer
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The “Vicious Cycle” Hypothesis of Bone Destruction
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Denosumab Binds RANK Ligand and Inhibits
Osteoclast Formation, Function and Survival
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