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Tissue-resident memory T-cells play a vital role in the immune response to many pathogens by providing a rapid response at the site of infection. In addition, as tissue-resident
memory cells do not necessarily recirculate, it is not always possible to detect them in circulating blood, which is the biological sample usually studied in humans. The role of
tissue-resident T-cells in the immune response to TB has been speculated but remains largely unknown. Here we investigated the TCR repertoire of TB-infected lung tissue
and matched blood samples to gain an insight in the potential existence of non-recirculating TB-specific T-cells that may help to inform vaccine design

Clonal dominance in TCR repertoire in 
tissue-resident memory CD4 and CD8 T-
cells in TB-infected individuals 

7. Conclusion
• T-cells sorted from TB-infected lung tissue and matched blood were successfully sorted by flow cytometry and TCR repertoire 

was analysed from extracted DNA to investigate lung tissue resident T-cells

• T-cells isolated from lung tissue showed strong evidence of clonal expansion compared to circulating memory T-cells, 
especially CD69+ve CD4 T-cells

• CD69+ CD4 T-cells had 10x more significantly expanded TCRs than CD69-ve T-cells, including many TCR that were not 
present in CD69-ve fraction or matched PBMC (not shown)

• Published TB specific TCR not detected in any sample (data not shown)

• However, the use of the TCR clustering algorithm GLIPH 2 identified putative TB-specific motifs that were highly enriched in 
the lung compartment and almost entirely absent from the blood, suggesting the presence of non-recirculating TB-specific 
TCRs that may be important in the immune response to TB but cannot be detected by blood analysis.

Fig 2 No significant differences in the number of TCR sequences obtained from tissue 
and blood samples

Fig 3 Median CDR3 length of productive TCR beta chains obtained

2. TCR beta chains sequenced from DNA of sorted lung T-cells and 
matched blood
• DNA extracted from sorted CD4 and CD8 T-cells from lung tissue based on the presence or absence of the tissue 

residency marker CD69 and effector memory T-cells from matched blood (PBMC).

• Quantitation of TCR beta chains present in each sample carried out using the immunoseq TCR sequencing platform 
(Adaptive).

• No significant differences in the sequencing depth for each sample type or for CDR3 length

2. Tissue-resident T-cells sorted 
from TB-infected lung tissue 

Fig 1 Flow sorting strategy for tissue resident T-cells.

4. Significantly more expanded T-cell clones detected in the CD69+ve 
lung T-cell compartment

Fig 5 TCR clones present at statistically different frequencies identified by bioinformatic analysis. (A) Example analysis, which ignores unexpanded TCRs, which are likely to be naïve 
(shown in light grey). TCR in dark grey are not statistically different, while those in blue are higher in CD69+ve T-cells and in red higher in CD69-ve T-cells. (B) Cumulative data from 5 
participants, 10  fold more expanded TCRs in CD69+ve CD4 and 2.4 fold more in CD69+ve CD8s compared to CD69-ve cells

3. CD69 +ve Tissue resident 
T-cells show significant TCR 
clonal expansions

Fig 4 Figure 3.2: Differences in the diversity of the TCR repertoire between CD69P 
and CD69N in Lung and PBMC in CD4+ and CD8+ T cells. Unexpanded clones 
are those only detected once whilst expanded TCR were detected a minimum of 3 
times. A) Clonality of CD4 CD69P (Black circles=5), CD69N (red circles=5) and 
PBMC (red squares=5). B) Same as A) but comparing clonality in CD8. Turkey’s 
multiple comparisons test. T test: ****p<0.0001 ,*** p<0.005, **p<0.01, *p<0.05.

• Lung tissue was obtained from 5 participants with
active TB undergoing lung resection for medical
reasons, as shown in table below

• Lung CD4 and CD8 T-cells were sorted by flow
cytometry according to the expression of tissue-
resident surface marker CD69. Effector memory
T-cells sorted from matched blood

5. Lung CD69 +ve CD4s T-cells highly enriched for TB-specific TCRs

1. Introduction
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Fig 5 GLIPH-2 algorithm used to identify CD4 TCRs with likely TB specificity based on shared motifs with known TB-specific TCR sequences (Musvosvi Nat Med 2023). (A) Example for 1 
participant, the heat map shows expanded putative TB-specific TCRs in CD69+ve and CD69-ve lung T-cells but very few in PBMC. (B) Cumulative analysis confirms significantly more TB-
specific TCRs in CD69+ve lung T-cells than CD69-ve fraction and very few in match PBMC sample.
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• Strong evidence of clonal expansion of T-cells in
lung tissue as shown by a highly significant
decrease in unexpanded TCRs (only detected
once) and an increase in those detected more
than 3 times.

• CD69+ve lung T-cells more expanded that CD69-
ve subsets.
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