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Summary 
 

Cancer-associated alterations in protein glycosylation are commonly known as tumor-

associated carbohydrate antigens (TACA), because they are lower abundant or absent on 

normal human cells. TACA recognition by endogenous lectins expressed by immune cells can 

have diverse effects on tumor progression and metastasis. In order to characterize the specific 

nature of the glycan present on glycoproteins of cancer cells, mass spectrometry (MS)-based 

methods have become increasingly important. Chapter 1 describes aberrant glycosylation in 

cancer, the role of lectins, and glycomics and (glyco)proteomics approaches to study (changes 

in) protein glycosylation. 

Due to its ability of binding different TACAs presenting a terminal GalNAc residue, the 

Macrophage Galactose-type Lectin (MGL) has been used as tool for glycoprofiling various 

adenocarcinomas. The higher expression of MGL ligands on tumor tissues is correlated with 

better prognosis in breast cancer patients, whereas it is associated to a more aggressive 

tumor phenotype and worse prognosis in patients with (adeno-)squamous cervical cancer and 

colorectal cancer (CRC). MGL is expressed on the surface of immature dendritic cells (DCs) 

and macrophages. The first MGL binding protein identified in humans was the tyrosine 

phosphatase CD45. MGL-CD45 interaction results in a decreased proliferation and increased 

cell death in effector T cells as well as an acute T cell leukemia cell model (Jurkat T cells). 

However, TACA expression also drastically influences the immune response against tumors 

through binding to MGL expressed on DCs. However, whether this interaction may facilitate 

immune evasion or stimulate an anti-tumor response by the immune system depends on 

cancer type and ligand binding. Hence, the comprehensive characterization of glycoproteins 

binding to MGL can aid to unravel the intracellular mechanisms activated in cancer by lectin 

recognition. In this thesis, well-characterized cell lines (Jurkat and CRC cell lines (HT29, 

HCT116 and LS174T)) were used to gain a broader understanding of glycoproteins binding to 

MGL. For this purpose, a variety of (glyco)proteomic approaches were used. Moreover, the 

thesis presents a method to discriminate different populations of glycopeptides in complex 

quantitative proteomics datasets. 

In Chapter 2, the optimization of a lectin pull-down assay in combination with mass 

spectrometric analyses is presented, which allowed the identification of previously 


