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Why studying the tumor microenvironment?

• Major role in immunotherapy sensitivity & resistance
• Local tolerogenic factors and suppression of effector responses.

• Complex problem with unexplored determinants
• Multiple parameters, spatial features (heterogeneity) and dynamic nature

• Tumors can display multiple immune evasion pathways
• Earlier tumors may be less complex

• Identify “dominant” signals mediating tolerance and resistance
• Multiple altered pathways, few may be dominant

• Therapies based on correcting a specific defect may have higher activity
• Non-corrective immune enhancers vs “corrective” immunotherapy



Composition of the tumor microenvironment (TME)

Kerkar and Restifo 2012, Can Res

1. Tumor compartment= Epithelial tumor cells 
2. Non-tumor compartment= Immune and non-immune cells
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Tumor cells 



DCB=Durable clinical benefit

Gettinger et al., 2018 Nat Comm
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Altan et al., 2017 Clin Can Res Wang et al. 2019, Cell
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Gettinger et al., Cancer Discovery 2017

β2M

2M loss and acquired resistance to IO in NSCLC
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HLA class-I/II APM defects in IO naïve  NSCLC

Immune contexture of HLA-I/II deficient NSCLS

Datar I., Hauc S. et al., 2021 Clin Can Res

Deleterious mutations in <5% of NSCLCs



Non-tumor cells 
(T-cells)
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DAPI/CK/CD3/GZB/Ki-67

Type	1=	Low	CD3

DAPI/CK/CD3/GZB/Ki-67

Type	2=High	CD3/low	GZB	& Ki-67 Type	3=High	CD3/high	GZB	or	Ki-67

DAPI/CK/CD3/GZB/Ki-67

Log-rank P=0.043

Gettinger et al., 2018 Nat Comm

Datar et al., 2018 Clin Can Res
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Sanmamed, Nie, Desai et al., 2021 Can Discovery

T-cell dysfunction in 
human NSCLC (Ebo)
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Tumor-antigen specific CD8+ T-cells in NSCLC by scRNAseq

Caushi et al., 2021, Nature



Lopez de Rodas and Schalper. 2021 Nat Rev Clin Onc



Non-tumor cells 
(Myeloid cells)



Sanmamed et al., 2017 Ann Oncol

DAPI/IL-8 mRNA/CK DAPI/IL-8 mRNA/CK
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Schalper et al., 2020 Nat Med

Effect of IL-8 is independent from PD-L1 expression and IFN responses



Measuring IL-8 and granulocytes in tumor tissue



Schalper et al., 2020 Nat Med



Teijeira et al., 2020 Immunity

Neutrophils and NETosis in human granulocytes

Ptx= Pertussis toxin; Rep: Reparixin

SYTOX





Automated NET measurement

Immunofluorescence

Dapi/CK/citH3/CD66b/CD8
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Integrated TME analysis



Chang et al., 2017. Cytometry A. 91(2):160-169
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Unpublished

Segmentation and single-cell analysisIntegrated spatial visualization of selected markers

Baseline – No 
durable benefit

Baseline –
Durable benefit
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No durable benefit Durable clinical benefit
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Integration of TME components using manifold learning



• Resistance to immune checkpoint blockade can be tumor and immune-cell mediated.

• T-cell dysfunction in the TME is complex and associated with tumor antigenic exposure.

• Tumor-cells can express dominant immunoregulatory ligands in cancer subsets.

• Tumors can abrogate antigen presentation proteins associated with immune evasion
and immunotherapy resistance in NSCLC.

• Developments allow deep and integrated spatial analysis of intact tumor specimens.

• Interaction of TME with patient features may provide additional context and value.

Conclusions & take home message
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