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Motivation and aim: we hypothesized that somatic mutations can arise in T cells proliferating after activation 
during immune response, and some of such mutations may have functional consequences affecting cell survival, 
proliferation, and thus promoting persistence or dysregulation of T cell clones.
Our research aims to investigate the presence of somatic mutations in persistent clonally expanded T cells 
associated with different types of immunity: autoreactive and antiviral response.



Materials and methods

Antigen-specific CD8+ T cells for ankylosing spondylitis (AS) and cytomegalovirus (CMV), as well as control T cell samples, were 
isolated using FACS and peptide-MHC multimer staining. T cell receptor (TCR) sequencing was performed followed by clonotype 
enrichment analysis using MiXCR software. Multimer+ samples with at least 50% of one AS/CMV-associated T cell clone were then 
used for whole genome amplification and whole exome sequencing (WES). Somatic mutations were identified using Mutect2.



Identification of somatic variants



Variant fraction correlates with clone fraction
Based on a combination of TCR and 
exome sequencing from the same starting 
material, we found variants associated 
with T cell clones.

Multimer+ samples had 1 or 2 dominant 
clonotypes that accounted for at least 50% 
of the T cells in the sample.



Selected variants in cancer- and immune-related genes
Among the detected variants, 
some were functionally 
significant, and were found in 
genes involved in regulation of 
proliferation, apoptosis, 
tumorigenesis and tumor 
suppression.
Despite the uniqueness of the 
variants between different 
donors and between AS- and 
CMV-specific T cells, some 
genes were grouped into 
common signaling pathways 
such as Ras and Rap or had 
similar functions.
Notably, CEBPB is involved in 
the IL-17 signaling pathway, 
which is implicated in the 
pathogenesis of AS.



Conclusions
1. More than 50% of T cells in AS- and CMV-specific samples were represented by one 

epitope-specific T cell clone with unique TCR-beta rearrangement.
2. Whole exome sequencing with minimal 90x coverage identified 32 and 13 variants 

associated with clonally expanded CMV-specific T cells in 2 donors. For AS-related T cell 
clones we identified 48 and 18 variants in 2 AS donors, respectively.

3. Clonally associated variants were unique across different donors and were detected in 
different coding and non-coding regions of the genome.

4. Some of the variants were detected in genes involved in common signaling pathways or 
exhibited similar functions: regulation of cell proliferation, apoptosis, tumorigenesis, and 
tumor suppression, suggesting their role in T cell survival and persistence.
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