
10/11/2021

ΜΙΚΡΟΠΕΡΙΒΑΛΛΟΝ, ΑΝΟΣΙΑΚΗ ΑΠΑΝΤΗΣΗ ΣΤΗ ΝΕΟΠΛΑΣΙΑ

Περικλής Γ. Φούκας

B’ Εργαστήριο Παθολογικής Ανατομικής

Ιατρικής Σχολής, ΕΚΠΑ

Π.Γ.Ν. Αττικόν

1



• Intoduction to the Tumor Immune Microenvironment (TIME)

• Prognostic / Predictive value

• Methodologies

• Mechanisms regulating TIME 

• TIME and neoplastic evolution

Outline

10/11/2021 2



10/11/2021 3



T

T

S

10/11/2021 4



10/11/2021 5



T

T

S

10/11/2021 6



CD3 CD4 CD8

Foxp3 CD20 CD138

CD56 S100 CD68
10/11/2021 7



10/11/2021 8



10/11/2021 9



10/11/2021 10



10/11/2021 11
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landscape
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Secondary Lymphoid Organs
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Tumor microenvironment
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The natural (spontaneous) adaptive immune responses of cancer patients have been shown

to influence their survival
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Ectopic lymphoid formations found in:
• chronic infections,
• autoimmune diseases,
• chronic allograft rejection and
• solid cancers
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• Cellular content and organization

• Stromal components

• Lymphoid chemokines

• Vasculature (HEVs, LVs)

Similarities

Ruddle NH. J Clin Invest. 2014; 124(3):953-959 

LN TLS
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Ruddle NH. J Clin Invest. 2014; 124(3):953-959 

• Ectopic to canonical lymphoid organs.

• Arise in response to inflammation

• No capsule (free diffusion of antigen?)

• Ontogeny, predetermined locations

Differences

LN TLS
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Galon J. et al J Pathol, 2014; 232: 199-209

Cut off (Hi vs Lo)= the ‟minimum p value” approach
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Galon J. et al J Pathol, 2014; 232: 199-209
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Cut off (Hi vs Lo)= the ‟minimum p value” approach
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Galon J. et al J Pathol, 2014; 232: 199-209

?
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Galon J. et al J Pathol, 2014; 232: 199-209

Ongoing tumor-immune-cell interactions

Modified from: 

One analyte / per section
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Galon J. et al J Pathol, 2014; 232: 199-209

Ongoing tumor-immune-cell interactions

Modified from: 

One analyte / per section

Multiparameter solutions
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Simple and powerful immune biomarkers

Ongoing tumor-immune-cell interactions
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Gene 
expression
signatures

Immunosequencing

Ongoing tumor-immune-cell interactions

Simple and powerful immune biomarkers
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Gene 
expressions
ignatures

Immunosequencing

Ongoing tumor-immune-cell interactions

Simple and powerful immune biomarkers

Important histological context is lost
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Multispectral Imaging

CCD camera with Liquid Crystal Tunable Filter

• Detection range: 420-720nm

(Separate up to 10 markers including autofluorescence)

Analysis software

• Spectral unmixing

• Learn by examples algorithm

• Quantitative data output
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Tissue segmentation_train_algorithm

CASE_GACZNG
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Tissue segmentation

CASE_GACZNG
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Cell segmentation

CASE_GACZNG
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Panel : PD1 / Granzyme B / NFAT2c / CD8 / Keratins / DAPI
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Panel : PD1 / Granzyme B / NFAT2c / CD8 / Keratins / DAPI

CD8+, PD1+, Granzyme B+ = terminal effector cells

CD8+, PD1+, Granzyme B- =dysfunctional / exhausted cells

CD8+, nuclearNFAT2c+ = TCR signaling
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Merge / Composite
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Dysfunctional

Terminal effector
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Inflamed tumor Immune excluded
tumor

10/11/2021 85



Panel : PD-L1 / CD68 / CD11c / CD8 / Keratins / DAPI
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Tumor microenvironment
immune landscape

Peripheral blood

Secondary Lymphoid Organs

Tumor mutational and neoantigen
landscape
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Tumor mutational and neoantigen
landscape

1. Mutational and neo-antigen load has a positive prognostic value
2. Mutational and neo-antigen load has a positive predictive value
3. Mutational and neo-antigen load correlates with the immune landscape
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How cancer evades immune system and whether and how 
the immune system shapes cancer genome evolution in humans
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Nicholas McGranahan
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Immune landscape heatmap

Is there any relationship between genomic heterogeneity and the TIME?

R1 R2 R3
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How tumours escape immune surveilance?

59%

28%
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How tumours escape immune surveilance?

78%

56%
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(only expressed peptides can result in neoantigens)

Is there negative selection against neoantigens?
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Is there negative selection against neoantigens?
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Nicholas McGranahan
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Conclusion
Close interaction between the immune and genomic landscape and emphasize
the strong selection pressure that the immune system imposes upon tumour evolution
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