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Facing an new microenvironment:

The need to find/ create a niche

o A Brain microenvironment
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Crossing the blood-brain barrier

/ days

ST6GALNACS/ Cox2/ HBEGF
Cathepsin S

PLGF

microRNA181c

Knowledge of the mechanisms to cross the BBB
is unlikely to be translated into clinical interventions




Metastasis initiating cell 7

L >90% perish

Kienast et al.(2010) Nat. Med.
Heyn et al. (2006) Magn. Reson. Med
Valiente et al. (2014). Cell

~ <10% succeed

Why do they dye and how they avoid it ?
How do they thrive?

Can they avoid dead without thriving?



When do they die?

-




Metastasis initiating cells: Not an easy soill |

REACTIVE ASTROCYTES

Reactive microenvironment efficiently reduces
the number of cancer cells

Valiente et al. (2014). Cel



A hostile microenvironment

cancer cells
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Metastasis initiating cells: Not an easy soill |

REACTIVE ASTROCYTES
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Reactive microenvironment efficiently reduces
the number of metastasis initiating cells
by producing deleterious proteases




Endogenously generated Plasmin kills cancer cells
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Generation of BrM cell lines

Parental
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Brain metastatic derivatives
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BrM cell lines
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Lu: lung cancer
Br: breast cancer



Anti-PA serpins are commonly among BrM cell lines
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Selective pressure:
brain microenvironment

Brain metastatic >>> Parentals

/ Growth factor CTGF\

Protein phosphatase DUSP1
Lysosome enzyme GALC

Histone variant HISTT1H1C

WNT target LEF1

Protease inhibitor SERPINI1

\ Cadherin family protein PCDH7

)

‘ Genes commonly
de-regulated

H2030-BrM3

PC9-BrM3
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Protection from a hostile environment: anti-PA Serpins

REACTIVE ASTROCYTES
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SERPINs
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Could anti-PA serpins be required to colonize the brain?




Protection from a hostile environment: anti-PA Serpins

REACTIVE ASTROCYTES
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anti-PA Serpins are critical for brain metastasis initiation

NSCLC brain metastasis

SINGLE SERPIN
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Serpins are required to avoid Plasmin activity:
survival and vascular co-option
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First hours/ days of a brain metastatic cell

Vascular co-option

/ -L1CAM
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Vascular co-option in brain metastasis

£ X

Kienast et al.(2010) Nat. Med.

Carbonell et al. (2009) PLoS one.

Nguyen et al. (2009) Cell. Berghoffetal. (2013) Neuro-Oncol.



Molecular regulation of vascular co-option: L1CAM

L1CAM

RGD
NIl repeats

ICD




L1CAM KD impairs vascular co-option and outgrowth

H2030-BrM3
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Vascular Clinical
co-option relevance
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Potential target
for multi-organ
metastases
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Vascular co-option is a hallmark of metastasis initiation
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Er & Valiente et al. In preparation



LUNG METS BONE METS

LUNG & LIVER
(spontaneous)

L1CAM mediates multi-organ metastasis
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PC2

L1CAM role in vascular co-option
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First hours/ days of a brain metastatic cell




Next steps in brain metastases

Established mets. o ~

' THERAPY |
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~ - Macrometastasis



Next steps in brain metastases: Reactive astrocytes

Established mets. Early colonization

- Late colonization

Reactive astrocytes




Remodeling the microenvironment:
Reactive astrocytes
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- Chen, Boire et al. Submitted.

(Massagué lab)



Protocadherin 7 potentiates carcinoma-astrocyte
connexin 43 gap junctions

Cancer cell

- Astrocyte

PCDH7

Brain metastatic >>> Parentals

/ Growth factor CTGIh
Protein phosphatase DUSP1
Lysosome enzyme GALC
Histone variant HIST1H1C
WNT target LEF1
Protease inhibitor SERPINI1

\Cadherin family protein PCDH7/




Gap junction knockdown synergizes with chemotherapy
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First hours/ days of a brain metastatic cell

Met. initiating cells

Vascular co-option
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Next steps in brain metastases

Established mets.
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Reactive astrocytes
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SAVE THE DATE
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Indolent BrM cells

Indolent ErbB2 model

Micromets. Macromets.
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Co%trol shL1CAM

L1CAM prevents growth of indolent
metastasis initiating cells

ORounded  pintermediate  mElongated mMultiple cells (2-5) (without killing them)




Clinical association of Cx43/PCDH7
with brain metastasis

Triple negative breast cancer Lung adenocarcinoma
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Remodeling the microenvironment:
Reactive astrocytes
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Reactive astrocytes in BrM: who are they?

Astrocyte Development and Heterogeneity

Omer Al Bayraktar™**, Luis C. Fuentealba™, Arturo Alvarez-Buylla™,
and David H, Rowitch™*
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— REACTIVE ASTROCYTES
Origin?
Heterogeneity?
Therapeutic value?




Subpopulations of React. Astrocytes in Brain Metastases

REACTIVE
ASTROCYTES

MDA231' BrMZ}
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Is this (therapeutically) relevant?

H2030-BrM3

BrM CELLS



Functional relevance of microenvironment heterogeneity

Organotypic
culture




Targeting microenvironment heterogeneity
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Targeting (subtypes) reactive astrocytes could be a
novel and effective strategy to treat brain metastasis




Organotypic cultures for drug discovery in BrM

Brain slices

NSCLC macrometastases

Control - Scalable

LDOSeH1 - Combinations/ Dosing

- Compatible with human samples
DOoSen”
- Histology

(Cancer cells & microenvironment)




