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Characteristics of T cell receptor repertoire in peripheral blood and pleural effusion of lung cancer patients

SONG Juan"?, WANG Linlin', HU Jie', SONG Yuanlin"*, TONG Lin"
1. Department of Pulmonary and Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Shanghai Institute of Infectious Disease and Biosecurity, Fudan University, Shanghai 200032, China

[ Abstract ]| Objective To compare the immunological characteristics of T cell receptor (TCR) repertoire between
peripheral blood and pleural effusion in patients with lung cancer. Methods Peripheral blood and pleural effusion samples were
collected from 5 lung cancer patients with malignant pleural effusion hospitalized in Zhongshan Hospital, Fudan University from
July 2020 to January 2021. Peripheral blood mononuclear cells (PBMC) and pleural effusion mononuclear cells (PEMC) were
isolated, and genomic DNA was extracted. The diversity and other characteristics of TCR repertoire were analyzed. Results There
were no significant differences in the diversity and correlation of TCR clonotypes, VI pairs and complementarity determining region
3 (CDR3) sequences between PBMC and PEMC. The number of TCR clones detected in PBMC was significantly higher than that in
PEMC (P<<0.05). The numbers of VJ pairs and CDR3 were not significantly different between PBMC and PEMC. The ratio of the
number of shared VJ pairs to the total VJ pairs was higher than the ratio of the number of shared clonotypes and CDR3 sequences
in PBMC and PEMC paired samples (P<<0.05), and the latter two were not significantly different. Both the number and proportion
of highly expanded clones (HEC) in PEMC were higher than those in PBMC. Thirty-six VJ pairs that were differentially expressed
between PBMC and PEMC were also identified, 25 of which were increased and 9 were decreased in PEMC. Conclusions The
TCR repertoire in peripheral blood and pleural effusion in lung cancer patients showed different characteristics. TCR repertoire is of

great significance to understand the immunopathological characteristics of lung cancer.
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effusion mononuclear cell; diversity
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Figure 1 TCR diversity and correlation analysis in PBMC and PEMC

TCR: T cell receptor; PBMC: peripheral blood mononuclear cell; PEMC: pleural effusion mononuclear cell; CDR3:

complementarity determining region 3.
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Figure 2 Analysis of the number of TCR features and percentage of common features

TCR: T cell receptor; PBMC: peripheral blood mononuclear cell; PEMC: pleural effusion mononuclear cell; CDR3:

complementarity determining region 3.
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Figure 3 The proportion analysis of shared features and clones

A: Frequency of TCR clones in PBMC and PEMC; B: Comparison of the number of HECs in PBMC and PEMC; C:
Comparison of the proportion of HECs in PBMC and PEMC. TCR: T cell receptor; PBMC: peripheral blood mononuclear cell;
PEMC: pleural effusion mononuclear cell; HEC: highly expanded clones.
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Figure 4 Analysis of VJ pairs in PBMC and PEMC

A: Comparison of the utilization rate of 28 V genes between PBMC and PEMC; B: Comparison of the utilization rate of 2 J genes
between PBMC and PEMC; C: Decreased VJ pairs in PEMC compared to PBMC; D: Increased VJ pairs in PEMC compared to PBMC.

PBMC: peripheral blood mononuclear cell; PEMC: pleural effusion mononuclear cell.
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Figure 5 The polymorphism analysis of CDR3 sequence
A: Common CDR3 sequence in PBMC and PEMC; B: Proportion of high-frequency (=>90%) CDR3 sequences in each sample;
C: Decreased CDR3 sequence in PEMC compared to PBMC. PBMC: peripheral blood mononuclear cell; PEMC: pleural effusion

mononuclear cell; CDR3: complementarity determining region 3.
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