
Subsequence-level approaches for assessing TCR sequences yield 
insights into T cell repertoire dynamics in ulcerative colitis patients

FUTURE DIRECTIONSCONCLUSIONS

• Ulcerative colitis (UC): subset of inflammatory 

bowel diseases that causes inflammation in the 

colon and rectum 

• Symptoms include diarrhea, rectal bleeding, and 

abdominal pain

• UC etiology is complex, and both genetic and 

environmental factors are involved 

• Changes in normal immune function are 

implicated, and T cells play a critical role in the 

adaptive immune response against gut microbial 

antigens (Fig. 1)

• Cross-sectional studies have characterized T cell 

clones in UC patients and assessed T cell 

receptor (TCR) repertoire characteristics

• However, UC is inherently a chronic condition—
patients fluctuate between flare (inflamed) and 

remission (uninflamed) states—and dynamic 

changes in the TCR repertoire of patients are 

poorly understood
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METHODS 

Summary statistics 

(diversity of repertoires, 

repertoire overlap, etc.)

Gene usage analysis 

(looking at V/D/J gene 

segments in TCRs)

K-mer analysis for 

CDR3 sequences
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1) There is little overlap in T cell clones across patients, 

reflecting the significant heterogeneity in samples

2) There are differential gene usage patterns

across flare and remission states

3) Elevated K-mers in patients’ repertoires segregate patients 

into clusters

4) Single patients’ trends reflect the importance of individual 

analyses 

TCR𝛃 sequences 
21 patients and 58 samples from sigmoid colon biopsies 

Figure 1. UC is characterized by 

abnormal antigen responses.

(1) Personalized approaches can be used to assess repertoires and track 

changes within individual patients

(2) Comparing these gene usage patterns to existing datasets from other 

autoimmune or inflammatory diseases can help identify shared versus 

unique immune mechanisms 

(3) Exploring whether K-mer-defined clusters align with clinical features 

such as disease severity, treatment response, or comorbidities can 

uncover meaningful immunological associations

To provide insights into the biological underpinnings of UC states and study 

longitudinal changes in patients’ TCR repertoires  

OBJECTIVE

Jaccard overlap scores across all samples
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Significant Differences in V Genes (Mann-Whitney U)

Tracking V gene usage in patients over time

All patients’ 

remissions vs. remissions
All patients’ 

flares vs. flares

(1) Significant heterogeneity across patients' TCR repertoires limits 
predictive power of TCRβ clones in distinguishing flare and remissions 
states

(2) Differential gene usage patterns across flare and remission states may 

indicate underlying differences in antigen specificity

(3) Similar K-mers across patients' flare and remission states group patients 

into distinct clusters
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