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cn.i.o stop cancer

STAT3 labels a subpopulation of reactive
astrocytes required for brain metastasis

Neibla Priego
Brain Metastasis Group
Molecular Oncology Programme
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Brain metastases: 2" brain tumors

“Brain metastases affect
@ 10-30% of cancer patients”
(Up to 50% in autopsies)
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Brain metastases: 2" brain tumors

o

“Brain metastases affect
10-30% of cancer patients”
(Up to 50% in autopsies)

\_

Most common cancer in
the brain

No effective treatment

Understudied biology

)
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Different behavior of the microenvironment during brain colonization in

brain metastasis
Anti-metastatic Pro-metastatic
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. Zhang et al. (2015)
" Chen et al.(2016)

Kienast.et al. (2010)
Valiente et al. (2014)
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Different behavior of the microenvironment during brain colonization in

brain metastasis
Anti-metastatic Pro-metastatic

EARLY
LATE
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Kienast.et al. (2010)
Valiente et al. (2014)

N Zhdn‘g etal. (2 015)
- Chen etal. (2016) ‘l

Brain metastatic cells alter molecular patterns in the 9 \ei
brain microenvironment creating a permissive niche =
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PSTAT3+ reactive astrocytes (RA) are present in experimental
models and human brain metastasis
H2030-BrM
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Priego et al. Nat Med.(2018)
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PSTAT3+ reactive astrocytes (RA) are present in experimental
models and human brain metastasis

H2030-BrM
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Priego et al. Nat Med.(2018)
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Silibinin treatment in human patients with BrM

18 Stage IV lung cancer
Compassionate use of Silibinin

Other therapies
Pre-Silibinin

40 - ORR (Intracranial)

Brain Primary

Post-Silibinin (+16m)

Priego et al. Nat Med.(2018) aéemléna
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PSTAT3+ RA

| | aéeica
Brain metastasis i
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PSTAT3+ RA
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Brain metastasis i



16" ASEICA
INTERNATIONAL CONGRESS

Valencia, 6™ - 7t - 8" November 2018

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?
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Brain metastasis Priego et al. Nat Med.(2018)
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NES=-1.98
FDR=0.0

LR TRERHEL

p-value
NAME NES NOM FDR

IMMUNE_RESPONSE -1.98 0 0

IMMUNE_SYSTEM_PROCESS -1.88 0 0

HUMORAL_IMMUNE_RESPONSE -1.84 0 0
ADAPTIVE_IMMUNE_RESPONSE_GO_0002460 -1.63  0.001  0.007
IMMUNE_EFFECTOR_PROCESS -1.49 0018 0.065
PROD._OF_MOL._MED._OF_IMMUNE_RESP. -1.47 0032 0072
IMMUNE_SYSTEM_DEVELOPMENT -145 0018 0.078
REGULATION_OF_IMMUNE_RESPONSE -1.43  0.044  0.089
p STAT3+ RA POSITIVE_REG._OF_IMMUNE_SYS._PROCESS -1.36  0.053  0.152
REGULATION_OF_IMMUNE_SYSTEM_PROCESS -1.35  0.045 0.139
REGULATION_OF_IMMUNE_EFFECTOR_PROCESS ~ -1.27 0.158 0.246

| | aéeica
Brain metastasis Unpublished data i
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Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

.

~ | Lipocalin-2

| VEGFA

PSTAT3+ RA

- TIMP-1

_ _ ) PSTAT3- PSTAT3+ aéeica
Brain metastasis Priego et al. Nat Med.(2018) aam
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Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

.

PSTAT3+ RA

_ _ ) PSTAT3- PSTAT3+ aéeica
Brain metastasis Priego et al. Nat Med.(2018) aam
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Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?
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Brain metastasis Priego et al. Nat Med.(2018)
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Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?
CD74+

BB CD/74 MIDKINE

H2030-BrM

PSTAT3+ RA

Pro-tumoral factors i.e. MDK as eics

HIGACiON

Brain metastasis Priego et al. Nat Med.(2018) Vi
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Brain metastatic cells alter molecular patterns in the
brain microenvironment
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Heterogeneity within the metastasis-associated
microenvironment

pSTAT3- RA
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PSTAT3+ RA act as regulators of local
Immunosuppression in brain metastasis

Innate  CD74+

immunity Q

MIF

Adaptive
immunity

VDK PSTAT3+RA
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Altered signaling pathways in pro-metastatic RA as a
novel therapeutic application for brain metastasis

Pre-silibinin Post-silibinin

e 1%
e

Silibinin




» Valiente Lab «

®» BRAIN METASTASIS GROUP &

Collaborators

Joaquim Bosch-Barrera (ICO)

Riccardo Soffietti (U. Hospital of Turin)
Santiago Ramon y Cajal (Vall d’Hebron)
Aurelio Lain (Hospitall2 de Octubre)
Ernest Nadal (ICO)

CNIO CORE UNITS

Lola Martinez Eduardo Zarzuela
Tania Lopez Isabel Blanco
_ Diego Megias Fatima Al-Shahrour
Natalia Yebra Jesus Gomez Coral Fustero
Catia Monteiro Lourdes Osuna Manuel Pérez Elena Pineiro
Lucia Zhu Laura Alvaro Javier Mufioz
1 CANCER

Pedro Garcia Ana de Pablos ® RESEARCH
FUNDING INSTITUTE

The Leader in Immunotherapy

Melanoma et  faro —_—

Research Alliance s

Investigacion

www.valientelab.com

b o o~ g;\eg;gm ULB‘RIGHT Obra 50c1al
a(_/C(_, OCHOA {{{EV}'} Fundacion "laCaixa”



16 ASEICA

INTERNATIONAL CONGRESS
Valencia, 6" - 7t - 8" November 2018

Brain metastasis burden ex vivo upon genetic deletion of Stat3 in RA is rescued
with anti-CD8 blocking antibody
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Secretome of pSTAT3+ RA is sufficient to decrease CD8+ T cell activation in vitro
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Priego et al. Nat Med.(2018)
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Effect on microglia/macrophages
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CD74+/Ibal+ microglia/ macrophage population increases in the presence of
conditioned media derived from pSTAT3+ astrospheres 9 Sei

Priego et al. Nat Med.(2018)
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CD74 modulates Midkine expression

OParental
S1m BrM

©c o = B
©o w1 o

Mdk/ MDK mRNA
relative levels

B16/F10H2030
Cancer cells down-regulate Midkine levels in brain metastasis

Are Midkine levels from the microenvironment relevant for brain metastasis?
aéeica
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Microglial CD74 and Midkine levels correlate in CD74+ cells
Isolated from a BrM mouse model in vivo
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Targeting MIF/CD74 axis decreases brain metastasis ex vivo

Meuro Oncol. 2014 Jul; 18(Suppl 3} iid—iis PMCID: PMC4144479
doi: 10.1093/neuonc/inou208.15

MIF-CD74 GUIDED THERAPEUTIC STRATEGY FOR THE UPFRONT
TREATMENT OF GBM PATIENTS WITH AN UNMETHYLATED MGMT
PROMOTER

Kermie L McDonald, PhD, Wendy Ha. and Hatice Sevim

Author information & Copyright and License information -
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H2030-BrM mets
in wild type brain slices
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