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STAT3 labels a subpopulation of reactive 
astrocytes required for brain metastasis



Brain metastases: 2ry brain tumors

“Brain metastases affect

10-30% of cancer patients”

(Up to 50% in autopsies)



Brain metastases: 2ry brain tumors

“Brain metastases affect

10-30% of cancer patients”

(Up to 50% in autopsies)

• Most common cancer in 

the brain

• No effective treatment

• Understudied biology



Different behavior of the microenvironment during brain colonization in 
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Brain metastatic cells alter molecular patterns in the 

brain microenvironment creating a permissive niche

Different behavior of the microenvironment during brain colonization in 

brain metastasis
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pSTAT3+ reactive astrocytes (RA) are present in experimental 

models and human brain metastasis
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pSTAT3+ reactive astrocytes (RA) are present in experimental 

models and human brain metastasis
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BrM cells
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Brain Primary
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Brain Primary
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Silibinin treatment in human patients with BrM
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Brain metastasis

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?



pSTAT3+ RA

Brain metastasis

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

CD8+

TIL



pSTAT3+ RA

Brain metastasis

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

CD8+

TIL

CD8+ with CM pSTAT3-
CD8+ with CM pSTAT3+

no CD8+

B16/F10-BrM with:

P
h

o
to

n
 f
lu

x
 (

x
1

0
5
)

1

0

2

4

5
P=6.53E-04

3

pSTAT3- pSTAT3+

CD8+

T cells

CM

vs

BrM cells

Analysis

Priego et al. Nat Med.(2018)



pSTAT3+ RA

Brain metastasis

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

CD8+

TIL

Unpublished data

NES=-1.98

FDR=0.0

IMMUNE_RESPONSE

IMMUNE_SYSTEM_PROCESS

HUMORAL_IMMUNE_RESPONSE

ADAPTIVE_IMMUNE_RESPONSE_GO_0002460

IMMUNE_EFFECTOR_PROCESS

PROD._OF_MOL._MED._OF_IMMUNE_RESP.

IMMUNE_SYSTEM_DEVELOPMENT

REGULATION_OF_IMMUNE_RESPONSE

POSITIVE_REG._OF_IMMUNE_SYS._PROCESS

REGULATION_OF_IMMUNE_SYSTEM_PROCESS

REGULATION_OF_IMMUNE_EFFECTOR_PROCESS

-1.98

-1.88

-1.84

-1.63

-1.49

-1.47

-1.45

-1.43

-1.36

-1.35

-1.27

NAME

0

0

0

0.001

0.018

0.032

0.018

0.044

0.053

0.045

0.158

0

0

0

0.007

0.065

0.072

0.078

0.089

0.152

0.139

0.246

NES NOM FDR

p-value



pSTAT3+ RA

Brain metastasis

CD8+

TIL

Priego et al. Nat Med.(2018)

pSTAT3- pSTAT3+

-2.5

2.5

VEGF-A

Lipocalin-2

TIMP-1

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?



pSTAT3+ RA

Brain metastasis Priego et al. Nat Med.(2018)

pSTAT3- pSTAT3+

-2.5

2.5

MIF

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?



pSTAT3+ RA

Brain metastasis

Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?

Priego et al. Nat Med.(2018)

CD74+

MIF

-2.5

2.5

MIF

pSTAT3- pSTAT3+

%
 C

D
1
1

b
+

/ 
C

D
7

4
+

0

3

6

9

12

- +

P=5.94E-04

Metastasis



Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?
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Why are pSTAT3+ RA pro-tumorigenic in brain metastasis?
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pSTAT3+ RA

Brain metastatic cells alter molecular patterns in the 

brain microenvironment
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Altered signaling pathways in pro-metastatic RA as a 

novel therapeutic application for brain metastasis 
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Effect on microglia/macrophages
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CD74 modulates Midkine expression
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Are Midkine levels from the microenvironment relevant for brain metastasis?
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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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