
ABSTRACT 

 Tumor cell resistance to anticancer drugs represents a major problem for the long-

term effectiveness of chemotherapy. The explanation for the development of therapy 

resistance and tumor recurrence suggests genomic alterations and selection of mutant cells 

carrying a relevant random mutation resulting before therapy. However, dynamic non-

genetic heterogeneity of cell population can produce different phenotypic variants, some of 

which can be chemoresistant.  

We analyzed a cell population of neuroblastoma cell line UKF-NB-4, that was able 

to survive a concentration of vincristine (VCR), which corresponded to 115 times higher 

concentration of the IC50 value (3 μM VCR). Only 3,7±0,02% of the cell population 

survives a 48 hour treatment with 3 μM VCR. Moreover, when transferred into a fresh 

media, these cells are able to proliferate and produce subcolonies. However, these 

subcolonies are VCR-sensitive. According to SNP array carried out in the study, cells 

surviving the 48 hour treatment with 3 μM VCR as well as the non-treated cells are not 

genetically different.  

Cells surviving the 48 hour treatment with 3 μM VCR exhibit distinctly lower 

histone acetylation levels together with increased histone methylation levels at specific 

lysine residues (H3ac, H4ac, H3K14ac, H3K4met3, H3K27met3, and H4K20met3). 

Moreover, modification levels differ in time.  

Histone post-translational modifications such as acetylation or methylation may 

play an important role in resistance of tumor cell lines to chemotherapy. Describing 

modifications dynamics and its understanding may lead to more effective cancer treatment 

and increase a patient’s chance to an overall recovery.      
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