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H&E 







…in other words the TNM classification scheme is based on the assumption  

that disease progression is a tumor cell-autonomous process 
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Tumor 

Stroma Complex milieu: 

• endothelial cells 

• blood/lymph vessels 

• fibroblasts 

• chemokines/cytokines 

• products of metabolism 

• immune cells 
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NSCLC immune infiltrates comprises many different cell types 
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…and may be for the prediction of the efficacy of immunotherapies  

 



1. Oncogenesis proceeds in the context of continuous interactions with immunosurveilance  

3Es= equilibrium, editing, escape   



2. Several immunotherapies taking advantage of the natural (spontaneous) adaptive immune  

responses achieved remarkable successes 



3. The natural (spontaneous) adaptive immune responses of cancer patients have been shown 

to influence their survival 





In different tumors, studies suggesting a protective role of immune infiltrates have been  

contradicted by others that did not reach this conclusion  
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Characteristics of a good marker: pathology based and feasible in routine settings, 

simple, inexpensive, rapid, robust, reproducible, quantitative, standardized and powerfull 

In order to be used globally in a routine manner….. 
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Galon J. et al J Pathol, 2014; 232: 199-209 

Cutoff (Hi vs Lo)= the minimum p value 
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• Gene expression profile 

• TCR (BCR?) sequencing 

 

 

• In situ multispectral imaging analysis 



IHC is a very important tool but there are limitations inherent to this type of analysis  

which prevent comprehensive description of leukocytic infiltrates 

CD68 

CD14 

CD163 

van der Loos C., The journal of Histotechnology, 2010 



Multispectral Imaging 

Vectra™ Automated 

Multi-modal Tissue 

Analysis System 
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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 



Benefits of using multispectral imaging 

Multispectral imaging technology is used to acquire images at many wavelengths 

(10-30) to better determine fluorophore/stain distribution in cells or tissue 

Monochrome Color (RGB) Multispectral 

420nm 

490nm 

720nm 



Pushing the limits of color separation using spectral unmixing 

Chris van der Loos, Journal of histotechnology, 2010 



Sample courtesy of Chris van der Loos, University of Amsterdam 

Pushing the limits of color separation using spectral unmixing 

Example: Red vs. Red vs. Red 

Liquid Permanent Red 

Vector Red 

AEC 

Fluorescent-like composite Bright field 



Multispectral Imaging 

1. Load image 



Multispectral Imaging 

2.    Draw training regions 

and “train” algorithm 

1. Load image 



Multispectral Imaging 

3.     Segment image 



Multispectral Imaging 

4.     Segment cells 

(nuclei, cytoplasm, 

membrane) 

3.     Segment image 



Multispectral Imaging 
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Separation and quantitation of 4 chromogens in brightfield 

Hematoxylin: blue 

 

Ki67: red 
 Proliferation 

 

pHH3: brown 

 Phospho-histone 3   
 Cell cycle marker 

 

CC3: gray/black 

 Cleaved caspase 3   
 Apoptosis marker 

Color (RGB) image – view down the eyepieces 

Data courtesy Chris Kerfoot, Mosaic Laboratories 
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Separation and quantitation of 4 chromogens in brightfield 

Hematoxylin: blue 

 

Ki67: red 
 Proliferation 

 

pHH3: brown 

 Phospho-histone 3   
 Cell cycle marker 

 

CC3: gray/black 

 Cleaved caspase 3   
 Apoptosis marker 

Ki67 / pHH3 

Co-localization: 11.1% 

(solid yellow pixels) 

 

pHH3 within Ki67: 15.0% 

Ki67 within pHH3: 83.1% 

Data courtesy Chris Kerfoot, Mosaic Laboratories 



• antibody panels 

 
- CD3, CD4, CD8, CD45RO (for T cell subpopulations and memory). 

- Tbet, GATA3, IL17 and FoxP3 (for T cell polarization i.e. Th1, Th2, Th17 and Tregs). 

- CD103 (intraepithelial resident memory T cells), E-cadherin (ligand for CD103), TCRγ (γδT 

cells), TCRβ (αβT cells). 

- CD3, Ki67, CD137, Granzyme B, CTLA-4, PD-1, ICOS, CD38, HLADR  (functional status of 

TILs).  

- Tryptase, granulocytes (BM-2), CD68, CD163 (for innate immunity cells and M1-M2 

macrophage polarization). 

- CD20, CD138, CD33 (for B cells, plasma cells and MDSC). 

- CD141/DNGR1 (CD141+ DCs), CD123 (plasmacytoid DCs), CD1a (Langerhans cells), CD83, 

CD86 (mature DCs) 

- NKp46, CD137, NKG2D, KLRG1 (presence and activity of NK cells). 

- Cytokeratin, CD45, TAP1, TAP2, tapasin, β2-microglobulin, HLA-I, HLA-II (antigen presentation 

by tumor cells)  

- Cytokeratin, PD-L1, PD-L2, IDO-1, CD39, CD73, COX1, COX2, TGF-b, IL-10 

(immunosuppressive factors by tumor cells) 

- PD-1, LAG-3, TIM-3, ICOS, CD160 (inhibitory receptors on T cells) 

- Calreticulin and HMGB1, elF2a (immunogenic cell death, ER stress), Beclin-1 (autophagy), 

- Ki67, cleaved caspase 3 (cell kinetics) 

- CD31, CD34, D2-40, CD105, VCAM-1, Ang2 (Angiogenesis, lymphangiogenesis) 

- γH2AX, Chk2, pATM, p53, BRCA1, Rad51 (DDR, HR) 

- a-SMA, FAP (cancer associated fibroblasts) 
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• HLA I, II 

• b2-micro 

• TAP 

 

• PD-L1 
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•CD3 

•CD20 

•CD68 

•NKp46 
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