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Abstract

Natural killer (NK) cells constitute the subpopulation of large granular lymphocytes which 

mediate spontaneous immune response against infected, transformed or allogeneic cells and thus 

represent an important component of the innate immunity. NK cells express a wide repertoir of surface 

receptors which can be either activating or inhibitory and which mediate NK cell recognition and 

regulation of cytolytic activity. NKR-P1 and Ly49 receptor families belong to the most important 

murine NK receptors. Both NKR-P1 and Ly49 families are members of C-type lectin-like superfamily 

of receptors encoded by natural killer gene complex (NKC) on chromosome 6 and include both 

activating and inhibitory members.

The aim of this diploma thesis was to elucidate the impact of Nkr-p1c gene divergence 

on Ly49 receptors expression and to find out whether the Ly49 and Nkr-p1 gene clusters (which are 

localized on opposite ends of NKC) are inherited independently or whether the NKC domain is 

inherited as a complex. The second research interest was to illustrate the influence of the above 

mentioned divergence on cytotoxic activity of NK cells and tumor growth.

In this study, inbred mouse strains C57BL/6 and Balb/c and their F10-F12 hybrids were used. 

The above mentioned mouse strains posses distinct Nkr-p1c gene forms encoding NKR-P1CBL6 and 

NKR-P1CBalb/c proteins differing from each other in amino acid sequence which is responsible for 

binding of anti-NK1.1 monoclonal antibody. C57BL/6 mice are NK1.1-positive, while Balb/c mice are 

NK1.1-negative. Hybrid mice can posses either one of above described alleles or both of them. In the 

similar way, H-2 and Ly49 haplotypes of Balb/c and C57BL/6 mice are also different. 

Hybrid mice bred in our laboratory and inbred mice were characterized in terms of  NK1.1 and 

MHC antigens (H2-Db and H2-Dd) expression and Nkr-p1c gene divergence by FACS analysis and 

PCR genotyping, respectively. 51Cr-release assay was performed to compare the cytotoxic activity of 

different types of hybrids. The expression of selected Ly49 receptors was tested by RT-PCR analysis. 

It has been shown that there is a connection between Nkr-p1cBalb/c and Ly49l expression and 

reciprocally between Nkr-p1cBL6 and Ly49d, Ly49f and Ly49h genes expression. These findings 

suggest that Nkr-p1 and Ly49 gene clusters are inherited together, that means that NKC domain is 

probably transmitted as a complex. Expression of NKR-P1CBL6 in hybrid mice is connected with the 

increase of NK cell cytotoxicity in vitro, compared to hybrid mice which express NKR-P1CBalb/c. 

However, it is not clear whether this is a direct effect of NKR-P1C expression, or whether also another 

receptors (e.g. Ly49) take part in this phenomenon. (In Czech)




