
ABSTRACT 

Solid tumors are complex structures comprising besides the cancer cells vasculature, extracellular 

matrix (ECM), soluble molecules and a plethora of various other cell types. These components 

form a so-called tumour microenvironment. From the numerous cell types that are part of tumor 

microenvironment, tumor infiltrating lymphocytes (TILs) play a major role in patient prognosis. 

Their presence is also of major importance with regard to new biological therapies based on 

immune checkpoint inhibitors. Crucial role of TILs is also reflected by the new approaches in 

cancer diagnostics namely by Immunoscore method (currently used in clinical settings). 

Immunoscore is based on localization and quantification of CD3+ and CD8+ TILs in thin 

histological sections of tumor tissue. The question remains to which extent the information 

obtained from 2D slices reflects the situation in tumor microenvironment considering its spatial 

heterogeneity. The development of new methodological approaches allowing evaluation of 

histological information in 3D is the key to answer this question. 

The theoretical part of this work first describes the heterogeneity of the tumor microenvironment 

and the role of immune cells within it. Then, the role of spatial heterogeneity and its possible 

influence on the histopathological evaluation of the tumor is illustrated with an emphasis on TILs. 

The development, execution, principle of classification, advantages and shortcomings of the 

Immunoscore method are described in detail. Immunoscore is an example of a method based on 

localization of TILs, but still lacking information about 3D heterogeneity in tumor tissue. 

Methodological approaches applied in 3D histology are described with emphasis on tissue 

clearing, light sheet microscopy and subsequent analysis of 3D image data. 

From a wide variety of methods for tissue clearing, three of them were tested in the experimental 

part of this work (CUBIC, 3DISCO, PACT). The CUBIC method was selected as optimal due to 

superior clearing efficiency, compatibility both with labelling and with imaging using the light 

sheet microscope. The work presents methodological approaches enabling the optimization of 

labelling with both antibodies and small dyes with the use and correlation of cytometry and 

microscopy data and with using of semi-quantitative automatic image analysis in ImageJ. 

Structural illumination was also tested as an alternative method of imaging cleared samples. It 

was shown that its use is limited to samples with a low background or a small number of labeled 

structures. Although it was not possible to achieve 3D analysis of TIL due to incompatibility of 

specific antibodies with imaging of cleared tissue, we have demonstrated clearing, antibody 

labelling, light sheet imaging and subsequent analysis of cells in 3D on alternatively labelled tissue. 

This work demonstrates a variety of methodological approaches in 3D tissue analysis useful in the 

comparison between histological analysis in 2D and 3D. 


