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[ Abstract] Objective: The purpose of this study was to investigate the activation of immune-related signaling pathway and
the pattern of immune cell infiltration in diffuse large B-cell lymphoma ( DLBCL), and analyze the relationship between
tumor immune microenvironment and prognosis. Methods: Gene expression data in DLBCL-related datasets were obtained
from the GEO database (GEO). Relations of the prognosis of patients to the enrichment level of 16 immune-related signal

pathways and the infiltration level of 27 kinds of immune cells, respectively, were analyzed. And the differences in pathway

enrichment level and immune cell infiltration level between the

[WFSHEE] 2020-11-27 [{&EIHH#I] 2021-02-08 activated B-cell-like (ABC) subtype and the germinal center
[(E€TE] 77 AREER4T H & AT H (45 B-cell-like (GCB) subtype were compared. Results: The re-
2016GXNSFDA380029) sults of dataset-based survival analysis showed that patients’
[@EiEH] 24t E-mail ; cen_hong@ 163. com prognosis improved with the increase of enrichment scores of
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adaptive immune system signaling pathway, lymphocyte activation signaling pathway, MHC Class Il antigen presentation sig-

naling pathway, Type I Interferon signaling pathway, Type II interferon signaling pathway, Th17 cell differentiation signaling

pathway, T Cell receptor signaling pathway and cell adhesion signaling pathway. The type I interferon signal pathway was sig-

nificantly enriched in GCB subtypes. Patients with high infiltration levels of CD4 + T-cells, CD4 + Tem, CD4 + memory T-

cells, CD8 + T-cells, Thl cells and aDC cells had a good prognosis, while those with high infiltration levels of eosinophils,

M2 macrophages, neutrophils and Th2 cells had a poor prognosis. The infiltration degree of ABC subtype in neutrophils was

significantly higher than that of GCB subtype. Conclusion: Immune cell subsets and immune-related signaling pathways in

tumor microenvironment in DLBCL are closely related to prognosis. The results of this study provide a theoretical basis for fu-

ture subtyping of DLBCL based on immune microenvironment.
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Table 1. Clinical Data of Patients
Clinical data GSE31312 GSE10846 GSE98588
n % % n %
Sex 469 233 105
Male 235 57.6 134 57.5 63 60.0
Female 173 42.4 99 42.5 42 40.0
NA 61 13 0 0 0 0
Age (y)
>60 270 57.6 121 51.9 62 59.0
<60 199 42.4 114 48.9 43 41.0
ECOG PS
<2 374 79.7 159 68.2 84 80.0
=2 95 20.2 53 22.8 21 20.0
NA 0 0 23 9.9 0 0
Extranodal site NA
<2 366 78.0 174 74.7
=2 103 22.0 31 13.3
Ann Arbor Stage NA
-1 220 47.0 106 30.5
ar- 1v 149 31.8 122 52.4
NA 0 0 7 3
Subtype
ABC 199 42.4 93 40.0 50 47.6
GCB 227 48.4 107 46.0 40 38.1
NA 43 9.2 33 14.2 15 14.3
Treatment
RCHOP 469 100 233 100 101 96.2
CHOP 0 0 0 0 4 3.80
Ip1 NA
<2 274 58.4 42 40.0
>2 150 32.0 59 56.2
NA 45 9.6 4 3.8

NA: Not applicable; ECOG; Eastern Cooperative Oncology Group; PS: Performance status; ABC: Activated B-cell-like; GCB: Germinal center B-cell-

like; IPI; International Prognostic Index.
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Figure 1. Relationship between Enrichment Scores of Immune Signaling Pathways and the Prognosis of Patients with DL-

BCL

A. Survival analysis of the high ES group and the low ES group of immune signaling pathways in GSE98588 dataset; B. Survival analy-

sis of the high ES group and the low ES group of immune signaling pathways in GSE31312 dataset; C. Survival analysis of the high ES
group and the low ES group of immune signaling pathways in GSE10846 dataset. ES: Enrichment score.
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Figure 2. Venn Diagram of Pathways Related to Prognosis
in GSE10846 , GSE98588 and GSE31312 Datasets
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Figure 3. GSEA Analysis of Immune-Related Signaling Pathways in ABC-DLBCL and GCB-DLBCL
GSEA: Gene Set Enrichment Analysis; ABC: Activated B-cell-like; DLBCL: Diffuse large B-cell lymphoma; GCB: Germinal center

B-cell-like.
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Figure 4. Relationship between the Degree of Immune Cell Infiltration and the Prognosis of Patients with DLBCL

A. Survival analysis of the high infiltration group and the low infiltration group of immune cell subsets in GSE98588 dataset; B. Surviv-
al analysis of the high infiltration group and the low infiltration group of immune cell subsets in GSE31312 dataset; C. Survival analysis
of the high infiltration group and the low infiltration group of immune cell subsets in GSE10846 dataset.

Abbreviations as indicated in Figure 3.
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Figure 5. Venn Diagram of Immune Cells Related to Prog-
nosis in GSE10846 , GSE98588 and GSE31312 Datasets
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Figure 6. Difference in the Degree of Neutrophils between ABC-DLBCL vs GCB-DLBCL
A. t-test of the degree of neutrophils infiltration between the ABC-DLBCL group and the GCB-DLBCL group in GSE98588 dataset; B.

t-test of the degree of neutrophils infiltration between the ABC-DLBCL group and the GCB-DLBCL group in GSE31312 dataset; C.

test of the degree of neutrophils infiltration between the ABC-DLBCL group and the GCB-DLBCL group in GSE10846 dataset.

Abbreviations as indicated in Figure 3.
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Table 2. Difference in the Degree of Immune Cell Infiltration between ABC-DLBCL and GCB-DLBCL

-

Immune cell GSE98588 GSE31312 GSE10846
t p t P t 4

DC 1.642 0.104 4.076 <0.001 4.289 <0.001
CD4 + T-cells 1.000 0.320 -1.307 0.192 -0.959 0.339
CD4 + Tem 2.131 0.036 -1.024 0.307 -0.762 0.447
CD4 + memory T-cells 1.697 0.093 —-0.433 0. 666 0.490 0.625
CD8 + T-cells 1.953 0.054 -0.346 0.729 -0.950 0.344
Eosinophils 1.685 0.096 -2.561 0.011 0.772 0.441
M2 Macrophages 0.673 0.503 1.239 0.216 2.111 0.036
Neutrophils 3.113 0.003 2.829 0.005 2.493 0.013
Thl cells -1.082 0.282 3.818 <0.001 6.349 <0.001
Th2 cells 0.411 0.682 0.086 0.932 -1.819 0.070

Abbreviations as indicated in Figure 3.
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