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anti-PD-1 + anti-CTLA4
Checkpoint blockade therapy (CBT)

Hellmann et al., NEJM, 2019

Not responders

Checkpoint blockade therapy improves overall survival of NSCLC patients



Inflamed tumor

Immune-excluded
tumor 

Immune-desert
tumor 

T-cell

Tumor cell

• Immunological ignorance
• Induction of tolerance
• Problems during T cell priming
• Defects on T cell activation

• Specific chemokine state
• Vascular factors or barriers
• Stromal-based inhibition

• Exhausted T cells
• Regulatory T cells
• Myeloid suppressors
• Expression of inhibitory 

factors by tumor cells
Based on Chen and Mellman, 2017

Non-inflamed

The absence of tumor-infiltrating T cells is associated with unresponsiveness to CBT



Sox2 overexpression in NSCLC patients correlates with low T cell infiltration into the tumor 
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T cells are excluded from Sox2-positive tumor regions in NSCLC patients 
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Hypothesis

In NSCLC, Sox2 overexpression acts as a tumor cell-
intrinsic mechanism to mediate T cell exclusion from
the tumor microenvironment

KrasG12D/+; Tp53-/-

Mouse lung 
adenocarcinoma cell line



Sox2 overexpression in lung adenocarcinoma cells increases tumor growth and induces T cell 
exclusion from the tumor microenvironment
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Sox2 overexpression in tumor cells mediates resistance to checkpoint blockade therapy
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T cells fail to infiltrate Sox2-positive lung tumors 
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Currently working on studying the response to checkpoint blockade therapy in Sox2-positive lung tumors. 
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Ex-vivo activated CD45.2+

2C T cells

Evaluation of  2C T cell
infiltration into the TME 

7 days post subcutaneous 
tumor induction

3 days
C57BL/6J 
CD45.1+

2C (CD45.2) SOX2 
Keratin DAPI

2C (CD45.2) 
SOX2

Flank tumor

P e r i t u m o r a l C o r e P e r i t u m o r a l C o r e

0

2 0

4 0

6 0

8 0

1 0 0

% of infiltration of 2C T cells

%
 o

f 
2
C

 T
 c

e
lls

KPControl KPSox2

✱✱✱✱n.s.

Ex-vivo activated 2C T cells are recruited to the TME but failed to infiltrate Sox2-positive 
tumors



Sox2 expression in cancer cell induces changes in the extracellular matrix
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Sox2 expression in cancer cell induces changes in the extracellular matrix
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Hypothesis: ECM can influence the properties of the vasculature,  
affecting T cell trafficking and extravasation

BioRender.com
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Sox2 overexpression in cancer cells may impair CD8 T cell trafficking from blood vessels 
to the tumor
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Summary

KPControl KPSox2

Sox2-negative tumor cell

Dying tumor cell

Sox2-positive tumor cell

CD8 T cell

Extracellular Matrix

Blood vessel

• Sox2 overexpression in lung cancer cells induces T cell exclusion from the tumor core.

• Extracellular matrix component are differentially upregulated in Sox2-positive tumors.

• Laminin 4 expression is increased in Sox2-positive tumors.

• Sox2-positive tumors have a higher vessel density, however, the size of the vessels is smaller.

Hypothesis:

BioRender.com
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