
Abstract 

Chronic lymphocytic leukaemia (CLL) is the most common type of leukaemia among 

adults in Europe and North America. The average age of patients at the time of disease 

diagnosis is around 72 years. CLL is characterized by clonal proliferation and accumulation 

of CD5/CD19 lymphocytes in peripheral blood, bone marrow and nodes. The clinical course 

of the disease is highly heterogenous. Some patients never require treatment due to the 

indolent course, meanwhile many cases demonstrate signs of rapid progression and need 

immediate therapy.  

The presence of the non-mutated IGHV gene and the expression of CD38 and ZAP70 

proteins on the surface of leukaemia cells are considered as negative prognostic factors. 

Developments in sequencing techniques have shown that CLL has a high level of genetic 

variability and has allowed the detection of several new prognostic mutations. The most 

frequent abnormalities include changes in a small number of genes such as NOTCH1, SF3B1, 

MYD88 and TP53. Interactions between leukemic cells and the tumour microenvironment 

play an important role in the pathogenesis of CLL. The activity of leukemic cells depends on 

the signals they receive from nearby non-cancer cells. One of the molecules that significantly 

affects the cancer microenvironment is HLA-G. 

The human leukocyte antigen G (HLA-G) is non-classical major histocompatibility 

complex (MHC) class I molecules for the first time described on cytotrophoblast cells. In 

physiological conditions, HLA-G protects fetal tissue against cell natural cytotoxicity and 

cytotoxic lymphocytes by inhibiting their activity. It was also noticed that HLA-G may show 

increased expression after allogeneic transplantation, in autoimmune diseases and neoplasms. 

Earlier increased expression of HLA-G in patients with solid tumours, such as breast cancer, 

liver cancer or colon has been described and associated with a poorer prognosis for the 



patient. Increased expression of HLA-G appears to be an important handicapping mechanism 

of cellular immunity by reducing the activity of cytotoxic cell and NK cells, and by inhibiting 

CD4 T cells proliferation and induction of the regulatory T cells (Tregs). In the case of 

haematological malignancies, adverse effect of HLA-G on the survival is not the rule because 

of the presence of HLA-G receptors on the surface of malignant cells where they could inhibit 

proliferation of tumor cells providing thereby beneficial effect. The expression of HLA-G 

might represent a hallmark of immunosuppression in CLL patients which contribute to the 

immune escape of tumor cells. 

The aim of this thesis was to determine the role of HLA-G molecule in CLL. In this 

work, the expression of the HLA-G molecule and ILT-2 receptor on the surface of leukemic 

cells, as well as a plasma concentration of sHLA-G was evaluated. The next step was to 

assess the role of HLA-G for classical prognostic factors, as well as for somatic mutations of 

significant prognostic importance. Then, the influence of HLA-G molecule on CD4 

lymphocytes and the possibility of their transformation into HLA-G induced Tregs. Using 

confocal microscopy observation of the phenomenon of trogocytosis leading to the formation 

of Treg lymphocytes was performed. 

CLL patients showed a significant increase in HLA-G expression on leukemic 

lymphocytes compared to the expression on healthy B lymphocytes. Increased plasma 

concentration of sHLA-G in patients with CLL has also been demonstrated. The expression of 

ILT-2 receptor on leukemic cells is significantly higher than on healthy B lymphocytes. 

However, no significant correlation between the expression of the receptor and the presence 

of both HLA-G isoforms was demonstrated. The HLA-G molecule can induce the formation 

of a new generation of Treg cells both through co-culture and the phenomenon of 

trogocytosis. These mechanisms may contribute to increased immunosuppression in CLL. 

Moreover, the HLA-G molecule can be an interesting target in immunotherapy due to its high 



expression on leukemic cells and its low expression on healthy cells. The expression of the 

HLA-G molecule and its soluble isoform and HLA-G receptor have no prognostic value in 

CLL. 

 


