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Part I 
„How many birds are in the forest and 

where are they?“ 

Immune Cells in Colorectal Cancer 



Previous Studies 



Science 2006 



Immunohistochemistry 

IHC: CD3, CD8, Granzyme B and CD45RO 

Galon et al. in Science 2006 



Clinical Impact of Immune Infiltration 

Galon et al. in Science 2006 



Quantification of Immune Cells (I) 



Quantification of Immune Cells (II) 



Tissue Microarray (TMA) Technology 



Tissue Microarray on large sample numbers 

CD3 



Tissue Microarray Platform 



Selecting a representative region…?  



Immunological Tumor Maps 

Grid construction for tumor tissue (each square being 1 mm²) 



Immunological tumor maps: Colorectal Cancer 

CD3+ T Cell densities, primary CRC, no MSI 



Immunological tumor maps: Breast Cancer 

FOXP3+ Treg Cell densities, primary BrCa, all subtypes (ER+,PR+, HER2/neu+, etc.) 



Where is the Tissue Microarray…? 



Tissue Microarrays are efficient…  

…when the investigated object has a homogeneous 
distribution. 

…when large sample numbers are available to make general 
investigations. 

Virtual Microscopy on Whole Slide Images is efficient… 

..when distributions or patterns in tissues have to be 
investigated. 

…when individual analyses have to be performed 
(„individualized medicine“). 





What about the individual patient? 

Distribution of immune cells within the tumor: primary CRC 

CD3 staining (5 fields of 1mm²) 



Part II 
„What else is there in the forest?“ 



Combining Virtual Microscopy with Multiplex 
Bead Protein Measurements 



Multiplex Bead Based Analyses 

Min. Detection Level: 
3 pg/ml 

Up to 500 target proteins 











Differential Profiling & Cell Densities 
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