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ABSTRACT  

Chronic lymphocytic leukemia (CLL) is the most common leukemia among 

adults in Western hemisphere. Typical feature of this disease is a variable clinical 

course and prognosis. The etiology of CLL has remained unknown. 

 For the last years it has been speculated that autoimmunologic and 

inflammatory factors, including antigens stimulation could be involved in the 

pathogenesis of this disease. It is known that proliferation of leukemic cells play 

crucial role in the development of CLL and could be stimulated by signal 

transdused via B-cell receptor (BCR). Appearance of two groups of patients with 

mutated genes of the variable part of heavy chain immunogloblulin (IGVH) and 

unmutated IGVH genes, and more frequent occurrence of BCR gene sequences 

that is virtually-identical in unmutated CLL suggests that an unknown antigen 

could be involved in development of leukemia. It may be either a foreign antigen 

which has not been identified yet or an autoantigen. Recent experiments indicate 

that cytoskeletal proteins exposed on the surface of apoptotic cells including 

MYHIIA could represent autoantigens involved in the development of CLL. 

Hence it is suggested, that autoreactive clones of CLL cells might be created during 

the apoptosis since MYHIIA is exposed on apoptotic cells. It was shown that 

monoclonal antibodies derived from CLL cells with specific BCR recognize 

MYHIIA.  

Taking into consideration the significant role of interactions between B and 

microenvironemantal cells including T cells, it might be suggested that  
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MYHIIA-exposed apoptotic cells (MEACS) could constitute stimuli factor  

of proliferation of clone of leukemic cells and affect also T cells in lymph nodes 

and bone marrow (proliferation compartment) that accumulate in peripheral blood, 

liver and spleen (accumulation compartment). 

 The aim of the current study was to asses the cytotoxic T-cell mediated 

immune response directed against potential autoantigen MYHIIA in CLL. At the 

beginning the expression of MYH9 encoding MYHIIA using quantitative reverse 

transcription polymerase chain reaction (qRT-PCR) in CLL patients as well as 

helathy volounteers (HVs) was assessed. Next, class I MHC restricted epitopes 

derived from MYHIIA were identified in silico. We predicted HLA-A*0201 

restricted epitopes as it is the most frequent MHC I type in Polish population. The 

most immunogenic peptides derived from MYHIIA, were selected and 

synthesized. The affinity of class I MHC restricted peptide was verified in vitro by 

cellular-peptide binding affinity assay utilizing T2 cell line. Subsequently peptide 

stimulation and ability to specific IFN- release by effector CD8+ T cells in mixed 

lymphocyte peptide culture (MLPC) and enzyme-linked immunosorbent spot 

assays (ELISpot) were performed. Consequently specific cytotoxic T cell response 

against peptides derived from MYHIIA was assessed in CLL patients and HVs. 

For the study, peripheral blood samples were collected from 118 CLL 

patients treated in the Department of Hematooncology, Medical University  

of Lublin, Poland. All samples were collected at the time of diagnosis. The study 

group encompassess 46 women and 72 man in age in 38 to 87 years old. Peripheral 
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blood samples from 35 sex- and age-matched healthy volunteers (HVs) were used 

as controls.  

The expression of MYH8 encoding MYHIIA was was assessed in peripheral 

blood mononuclear cells (PBMCs) isolated from 111 CLL patients using  

qRT-PCR. We did not observed any associations between MYH9 expression level 

and other clinicobiological features, including prognostic factors. To compare the 

MYH9 expression level in CLL and HV we assesed the expression in 30 HVs. 

MYH9 revealed lower mRNA levels in CLL versus HVs (median MYH9/GAPDH 

0.19 vs 0.29, p<0.01 Interestingly, increased MYH9 expression than housekeeping 

gene GAPDH expression was observed (median 1/Ct 0.045 vs 0.042, p<0.01)  

in CLL. Additionally, strong correlation between MYH9 expression and GAPDH 

expression was shown (R=0.73, p<0.01). 

Bioinformatical analyses of computer algorithms (Syfpeithi, Bimas) 

predicted sequences of twelve, the most immunogenic T-cell epitopes derived 

from MYHIIA restricted to the HLA-A*0201: M1338 (GLLRVISGV), M2257 

(YLLEKSRAI), M3741 (VLMIKALEL), M41326 (SLSTKLKQV), M51389 

(KLQKDLEGL), M61843 (KLKDVLLQV), M7829 (RLFTKVKPL), M8940 

(KMQQNIQEL), M99 (YLYVDKNFI), M10584 (WLMKNMDPL), M111059 

(DLSDQIAEL), M121811 (ALEAKIAQL). .  

In vitro assays utilizing the T2 cell line verified the affinity of each of the 

peptides to the HLA-A * 0201 molecule. Affinity to the HLA-A * 0201 molecule 

was determined on the basis of FI (fluorescence index) of the HLA-A*0201  

in peptide stimulated T2 cells relative to control without peptide. The highest 
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values of FI showed peptides M6 (FI = 0.60), M2 (FI = 0.33), M3 (FI = 0.24), M1 

(FI = 0.20). Peptides M6, M2, M3, M1 have been selected for further functional 

testing. 

 The functional assays involed three weeks MLPC with peptide alone  

or mixed peptides stimulation performed to stimulate effector CD8+ T cells. 

Afterwards cells were evaluated for their specific interferon-γ release by cytotoxic 

T cells in ELISpot assays. MLPC and ELISpot assyas revealed appearance  

of specific cytotoxic T cells against peptides derived from autoantigen MYHIIA. 

The ability to specific IFN-γ release by CD8+ T cells after antigen stimulation was 

shown in 71% (5/7) CLL patients. Additionaly positive cytotoxic T cell response 

was observed in 60% (3/5) HVs.  

In conclusion, the current study for the first time proved the expression  

of MYHIIA at mRNA level in CLL patients. Significantly lower MYH9 expression 

in CLL patients in comparison to HVs may indicate cytoskeletal disorders in CLL. 

In our experiment we identified appearance of autoreactive specific cytotoxic  

T cells against peptides derived from MYHIIA: M1, M2, M3, M6. The 

identification process included the steps since predicting the amino acid sequence 

of immunogenic epitopes in silico, then evaluating affinity for  

HLA-A2*0201 in vitro and the ability to secrete IFN-γ after peptide stimulation 

by CD8 + T lymphocytes. The appearance of a humoral response against 

MYHIIA-derived epitopes detected in previous studies and a specific cytotoxic  

T-cell response confirmed by this study demonstrates the contribution  

of autoimmune processes in the development of CLL. Perhaps autoreactive  
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CD8+ T lymphocytes specific to MYHIIA are involved in the pathogenesis  

of autoimmune disorders that often complicate the course of the disease. 

Interactions found within the tumor microenvironment may explain why, despite 

many new therapeutic forms, CLL remains an incurable disease.  
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