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Supplementary materials

Hub genes associated with immune cell infiltration in breast cancer identified through
bioinformatic analyses of multiple datasets

Database:
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Robust DEGs identification by
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Clustering into two categories:
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This set of hub genes might potentially serve as prognostic markers
of BRCA

Figure S1 Schematic illustration of the integrated bioinformatics analysis of multiple datasets.
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Figure S2 Identification, KEGG enrichment, and subnetwork analyses of the robust DEGs. (A) Volcano plots of the distribution of DEGs in
BC from GEO datasets (GSE37751, GSE70947, and GSE70905). Red and green dots represent up- and down-regulated genes, respectively, in
EdgeR of the R package. (B) KEGG pathway enrichment analysis of overlapping robust DEGs. (C-D) Representative sub-networks of immune-
associated robust DEGs, identified by CytoHubba in Cytoscape.



Cancer Biol Med Vol 19, No 9 September 2022 3

A Cell type

[ Beell Myeloid dendritic cell activate
10.0 4 B cell memory Neutrophil
[ Bcell naive NK cell
B cell plasma Plasmacytoid dendritic cell
Cancer associated fibroblast M stroma score
754 Class-switched memory B cell T cell CD4+ (non-regulatory)
N Common lymphoid progenitor B 7 cell cD4+ central memory
S Common myeloid progenitor T cell CD4+ effector memory
3
B endothelial cell B el co4+ memory
Eosinophil T cell CD4+ naive
501 | " Granulocyte-monocyte progenitor I Tcellcpa+ Thi
| B Hematopoietic stem cell T cell CD4+ Th2
I 1mmune score M e cos-
Bl Macrophage T cell CD8+ central memory
Bl Vacrophage M1 B 7 cell D8+ effector memory
Macrophage M2 T cell CD8+ naive
Mast cell B 7 cell gamma delta
Microenvironment score T cell NK
Monocyte B 7 cell regulatory (Tregs)
Sample 1 Myeloid dendritic cell
B ADAMDEC1 C CXCL10
B cell T cell CD4+ Macrophage B cell T cell CD4+ Macrophage
15
R=026,P <0001 _ _ - - R=0,P=0917
. “ R =041, P < 0001 R =0.09, P = 0.002 f-017.8 <0001 R > 035, < 0001
10
5
5
0 o .
00 05 10 15 00 05 10 15 00 05 10 00 05 10 15 00 05 10 15 00 05 10
Relative cell abundance Relative cell abundance
D CXCL11 E MMP9
B cell T cell CD4+ Macrophage B cell T cell CD8+ Macrophage
» 15{ e R=01P=-0001 “eR=014 P <0001 « s R=014,P <0001
R =018 P <0001 R=0.36,P <0001
109, °*
5 .
0
00 05 10 15 00 05 10 00 05 10 15 00 05 10 00 05 10
Relative cell abundance Relative cell abundance
F CXCL9 G RGS1
B cell Neutrophil Macrophage B cell T cell CD4+ Macrophage
20
10 R=034,P <0001 R=024,P <0001
51k < oL A<odor R =061, P < 0001 R=003P=0332 .
10 :
. 5
5
0
0.0 05 10 15 000 025 050 075 100 00 05 10 0.0 05 10 15 00 05 10 15 0.0 05 10
Relative cell abundance Relative cell abundance
H I COL1AL
DPT
B cell T cell CD4+ Neutrophil B cell T cell CD4+ T cell CD8+
15
R=007,P=0015 R =0.09, P = 0.002 R=011,P <0001
R =009, P = 0002 R =035, P <0001 R=032,P <0001 15 . o
10 . .
° 10
5
5
0 - o o . .
00 05 10 15 00 05 10 15 000 025 050 075 100 00 05 10 15 00 05 10 15 00 05 10
Relative cell abundance Relative cell abundance
J POSTN K SPP1
B cell T cell CD4+ T cell CD8+ B cell T cell CD4+ T cell CD8+
16
= R =-0.16, P < 0.001 = = = <
15{R=-01A <0001 R=004,P=017 R =015, P <0001 P8P f==008,2 =001 fe==0014,£ 5000}
e
H . 12
10
8
5
4
ol . .
00 05 10 15 00 05 10 15 00 05 10 00 05 10 15 00 05 10 15 00 05 10
Relative cell abundance Relative cell abundance

Figure S3 Immune correlation analysis of hub genes. (A) Distribution of 22 types of immune cells, determined by the XCELL immune decon-
volution method. (B) ADAMDEC1, (C) CXCL10, (D) CXCL11, (E) MMP9, (F) CXCL9, (G) RGS1, (H) DPT, (I) COL1A1, (J) POSTN, and (K) SPP1 were
estimated via the TIMER immune deconvolution method.
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Figure S4 Protein expression analysis of hub genes in the HPA database. (A) COL1A1, CXCL11, MMP9, RGS1, POSTN, and SPP1 proteins were
analyzed in breast cancer specimens (scale bar = 200 um). (B) Statistical analysis for COL1A1, CXCL11, MMP9, RGS1, POSTN, and SPP1 proteins,
on the basis of their expression intensity (not detected, low, moderate, and high).
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Figure S5 Construction and validation of the gene-based risk signature in dataset GSE37751. (A) Heatmap of the expression of the 10 hub
genes in high- and low-risk groups. (B) Forest plot of the hazard ratios of the hub genes, by univariable Cox proportional hazards regression
analysis. (C-D) Distribution of the risk score, survival time, and survival status. (E) Kaplan—-Meier survival analysis. (F) ROC curve based on the
hub-gene risk signature. Log-rank test: *P < 0.05, ***P < 0.001.



