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GOAL: To elucidate the niche functions &
therapeutic potential of vasculature in
normal and tumour tissues



Blood Vessel - Tissue Interactions
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* Unravel novelinteractions between
vasculature and tissues

AIMS

* Dissect tissue-specific features of
vasculature

* |ldentify dysregulation occurring during
ageing and disease



Niche functions of blood vessels in bone
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One in two adults report a
musculoskeletal condition
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This burden will escalate in the next
10-20 years

Musculoskeletal
Circulatory

Respiratory
Cancer

Diabetes

Musculoskeletal disorders in Europe

http.//www.boneandjointburden.org/
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CD31/Endomucin expression demarcates spatially and
structurally heterogeneous vessels
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Endothelial cell heterogeneity in bone
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Type H endothelium and osteoprogenltors
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HIF-1 signaling

Endothelial Cell
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HIF-1 signaling
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Type H blood vessels

Osteogenic
Factors

Associated with
osteoprogenitors

Bone Formation



Bone Vasculature

ﬂge-dependent changeﬁ
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(Kusumbe et al. Nature
KZOMA, Nature 2014B)
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Regulation of bone metastasis by age-
associated angiocrine signals .
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Bone: Most Frequent Site of Metastasis
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Ageing and bone metastasis
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ﬂge-associated Relapse




6ge-dependent Changes in the Microenvironmem
May Regulate DTCs
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Vascular bed in bone is

heterogeneous

o Sinusoids

(Type L capillaries)/




Niche Dependent ?
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Impact of the Aged Bone Marrow Microenvironment on
Bone Metastasis
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The aged bone marrow microenvironment:

Promotes expansion of tumor cells Inhibits cancer cell quiescence
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The Aged Bone Marrow Microenvironment
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1. Promotes Expansion

2. Inhibits Quiescence

Aged Niche




Enrichment of Cell Proliferation Genes in the
Aged Bone Marrow
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The aged bone marrow :
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proliferation promoting cytokines increase



Decline of quiescence inducing factors in the aged bone
marrow microenvironment

P<0.0001
P<0.0001

X
® X

—
o
S
<
o

%
o

kK
O
%

* X P<0.0001

P<0.0001
K
“x
% P<0.0001

¥ % P<0.0001
%k

Validated by ELISA in bone marrow supernatants




The aged bone marrow secretome stimulates
proliferation of cancer cells

Bone Marrow (BM) Secretome (SEC)

N

llntratibial Injection

L

ffoundd

P 0.0003

*k%k

N
2

Ki67+ CC (%)

o




Radiation leads to increase in quiescent cancer
cells in aged mice

P <0.0001
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Down-regulation of cell proliferation genes
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Radiation & chemotherapy leads to enrichment of
quiescence inducing factors
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Pericytes & endothelial cells exhibit high levels of
quiescence factors
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Expansion of pericytes post-radiation
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Expansion of pericytes post-radiation in aged mice
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Bone provides specialized quiescent microenvironments
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Expansion of pericytes in response to radiation or
chemotherapy is bone-specific



Quiescent cancer cells are peri-arteriolar
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Type H Endothelial Cells

Associated with

PDGFR-B pericytes Pdgfb

Therapy Resistance



Decreasing blood flow renders cancer cells
susceptible to existing therapies
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Blood flow manipulation renders quiescent cells susceptible
to conventional therapies

No Treatment Radiation or Chemotherapy | Radiation + Blood Flow Manipulation

pericyte expansion

@® cancer cell @quiescent cancer cell ‘ pericyte

=® chondrocyte

Singh et al. JCI Insights 2019
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