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Analysis of T-cell receptor repertoire and immune microenvironment in malignant
lymphoma
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To develop prognostic indicators based on immune profiles, we reanalyzed
DLBCL RNA-seq data. patients with low T cell receptor (TCR) diversity had significantly better
progression free interval (PFI) than those with high diversity. TCR diversity was associated with
CIBERSORT-derived regulatory T-cell (Treg) virtual fraction; the combination of Treg fraction and
TCR diversity successfully stratified patients with the shortest PFI. Using a logistic regression
model, we selected two final genes and developed a scoring system to explain the Treg fraction.
Patggnts_with low scores and high TCR diversity had very short PFl compared to the other
combinations.



Tumor immune microenvironments have been shown to affect clinical outcomes and
therapeutic responses. To develop a prognostic indicator based on immunity profiles, we
reanalyzed RNA-seq raw data from diffuse large B-cell lymphoma (DLBCL) in The
Cancer Genome Atlas (TCGA), and used earlier large-scale studies in TCGA. Patients
with low T-cell receptor (TCR) diversity had significantly better progression-free
intervals (PFIs) than those with greater diversity (TCRa: P =0.048, TCRB: P =0.027).
TCR diversity was strongly influenced by the number of sequencing reads, especially in
those with narrower diversity. To overcome underestimation of TCR diversity in cases
with low TCR sequencing reads, we attempted to combine content percentages of
relevant T cell subsets with TCR diversity. TCR diversity was associated with
CIBERSORT-derived regulatory T-cell (Treg) virtual fractions. The combination of Treg
fraction and TCR diversity successfully stratified patients having the shortest PFIs (P =
0.002). As a surrogate for virtual Treg fractions, we sought immune-related factors
associated with TCR diversity. Using a logistic regression model, we finally selected
ICOS and CD209, and developed a scoring system (“TICK scores”) that accounted for
virtual Treg fractions (area under ROC curve: 0.835, 95 % CI: 0.714-0.957). Patients
with both low TICK scores and high TCR diversity had much shorter PFI than the other
combinations (P = 0.004). The combination of TCR DI with TICK score/virtual Treg

fraction rate could be a useful predictor of DLBCL outcomes.
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Patients whose samples were monoclone-predominant for TCR genes had better
outcomes. (A) Correlation between TCRa and TCRp DIs (Spearman rank correlation
coefficient analysis). Kaplan—Meier plots of progression-free interval (PFI) by diversity index
(DI) for TCRa genes (B) and TCRp genes (C). Low DIs correspond to TCR monoclone-

predominant tumors. P values per log-rank tests.
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Correlation of TCRp DI with CIBERSORT-estimated levels of T-cell subsets, and
superior performance to classify clinical outcomes by the combination of TCRp DI and
Treg content rate. (A) Scatter plots of TCRfS DI and five T-cell signatures by CIBERSORT
scores: CD8 T-cell, CD4 T-cell, follicular helper T-cell, regulatory T-cell, or yo T-cell
(Spearman rank correlation coefficient analysis). Arrows indicate the threshold value of
TCRP DI (45, or 1.65 for logarithm). (B) Kaplan—Meier plots of PFI by CIBERSORT scores
for follicular helper T cells and regulatory T cells. P-values per log-rank tests. (C) Kaplan—
Meier curves of PFI by the combination of CIBERSORT-derived Treg-fraction and TCRf DI.

P-values per log-rank tests.
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TICK score, and classifier performance of TICK score with TCR diversity. (A) Receiver

operating characteristic (ROC) curve by TICK score calculated by levels of ICOS and

CD209. (B) Kaplan—Meier curves of PFI by TICK scores. Primary central nervous system

lymphoma (3 cases) was excluded from TCGA-DLBCL cohort. (C) Scatter plots of TCRS DI

and TICK score. Samples with less than 10 TCR sequence reads (3 cases) were excluded.

Arrows indicate the threshold values of TCRf DI (45 or 1.65 for logarithm) or TICK score

(0.562). (D) Kaplan—Meier curves of PFI by the combination of the TICK score and TCRf

DI. Samples with less than 10 TCR sequencing reads and primary central nervous system

lymphoma (5 samples due to the overlap between the two) were excluded. P-values in

Kaplan—Meier curves per log-rank tests.



(Shimoyama Tatsu)

(70450591) (82685)
(Oboki Keisuke)
(80415108) (82609)




