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Supplementary Fig. 1. Functional enrichment analysis. (A) Bubble plot revealed GO

functional enrichment analysis of DEGs. (B) Bubble plot indicated KEGG functional enrichment

analysis of DEGs.
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Supplementary Fig. 3. Immune cells and immune pathways analysis. (A) Distribution of 22 different
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Abbreviations: sSGSEA, single-sample Gene Set Enrichment Analysis.
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Supplementary Fig. 4. Correlation analysis between DEIGs and immune cells and immune
pathways expression. (A) Co-expression heatmap showed the correlation between RBP7 expression
and 22 different immune cells expression.
Macrophages M0 (R = 0.212, p =0.007), Th2 cells (R = -0.148, p = 0.032), Parainflammation (R =
-0.201, p = 0.003), Neutrophils (R = -0.179, p = 0.009) and MHC class | (R = -0.23, p = 0.0008)
expression.

(B) Correlation between RBP7 expression and



Abbreviation: DEIGs, differentially expressed immune genes.
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Supplementary Fig. 5. Correlation analysis between DEIGs and KEGG pathways. (A) Co-
expression heatmap showed the correlation between RBP7 expression and the 50 KEGG
pathways expression. (B) Correlation between RBP7 expression and
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= -0.172, p =0.013), KEGG_ASCORBATE_AND_ ALDARATE METABOLISM (R = -0.159, p =
0.021), KEGG_LINOLEIC ACID METABOLISM (R = -0199, p = 0.004),
KEGG_GLYCOSAMINOGLYCAN_ BIOSYNTHESIS CHONDROITIN_SULFATE (R = 0.141, p =
0.041), NEUROACTIVE_LIGAND_ RECEPTOR_INTERACTION (R = 0.174, p = 0.012),
KEGG_PURINE_METABOLISM (R = 0.158, p = 0.022), and
KEGG_RENIN_ANGIOTENSIN_SYSTEM (R = 0.161, p = 0.02) enrichment.

Abbreviation: DEIGs, differentially expressed immune genes; KEGG, Kyoto Encyclopedia of Genes
and Genomes.
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Supplementary Fig. 7. Single-cell RNA sequencing of BLCA infiltrating T cells. (A) t-SNE
dimension reduction analysis showing 15 seurat clusters and 22 bulk labels of CD4 and CD8 cells in
22 BLCA samples. (B) The average number and cell propotion of 22 different types of cells in each
sample. (C) Top 5 marker genes of each cell type in a heatmap. (D) Marker genes of each cluster in a
point plot. (E) Four marker



genes (CD4, CD8A, CD3D and GNLY) expression and sample ratio in each cell type. (F) The

distribution of 8 marker genes including EBF1 and RBP7.
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Supplementary Fig. 8. UALCAN database validation. BLCA patients’ prognosis between high and
low/medium ADCY3 (A), RBP7 (B), ILIRL1 (C), GATA3 (D), IL33(E), ADCY3 (F),ADCY5 (G),
ADCY9 (H), MAPKS (I) and IGF1 (J) expression levels.
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Supplementary Fig. 9. UALCAN database validation. ADCY3 (A), RBP7 (B), ILIRL1 (C), GATA3
(D), IL33(E), ADCY3 (F), ADCY5 (G), ADCY9 (H), MAPK3 (I) and IGF1 (J) expression levels

between normal and BLCA primary tumor tissues.
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Supplementary Fig. 10. GEPIA database validation. Correlation of ADCY3 (A), IGF1 (B), ADCY5
(C), IL1IRL1 (D), ADCY9 (E), IL33 (F), EBF1 (G), MAPK3 (H), GATA3 (I) and RBP7 (J) expression
with BLCA patients’ prognosis.
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Supplementary Fig. 11. GEPIA database validation. Correlation of ADCY3 (A), IGF1 (B), ADCY5
(C), IL1IRL1 (D), ADCY9 (E), IL33 (F), EBF1 (G), MAPK3 (H), and GATAS3 (I) expression with
RBP7 expression.
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Supplementary Fig. 12. LinkedOmics database validation. Correlation of ADCY3 (A), IGF1 (B),
ADCY5 (C), ILIRL1 (D), ADCY9 (E), IL33(F), EBF1 (G), MAPK3 (H), GATA3 (I), and RBP7 (J)
expression with BLCA patients’ prognosis.
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Supplementary Fig. 13. LinkedOmics database validation. Correlation of ADCY3 (A), IGF1 (B),
ADCY5 (C), ILIRL1 (D), ADCY9 (E), IL33 (F), EBF1 (G), MAPK3 (H), and GATA3 (I)
expression with RBP7 expression.
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Supplementary Fig. 14. TISIDB database validation. Correlation of ADCY3 (A), IGF1 (B), ADCY5
(C), IL1IRL1 (D), ADCY?9 (E), IL33(F), EBF1 (G), MAPK3 (H), GATA3 (), and RBP7 (J) expression
with BLCA patients’ prognosis.
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Supplementary Fig. 15. cBioportal database validation. Correlation of ADCY3 (A), IGF1 (B),
ADCY5 (C), ILIRL1 (D), ADCY9 (E), IL33 (F), EBF1 (G), MAPK3 (H), and GATA3 (I)
expression with RBP7 expression.



A

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

Puvaue = 0.004337

Log-rank test statistics = 8.137

ADCY3

— < 16,83 (n=209)
05

—= 16,83 (n=215

® 2groups O 3 groups

Survival probability

1000 2000 3000 4000 5000

C

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

Pvalue = 001895

Log-rank test &

istics = 5.507

ADCYS

— < 13.06 (1=211)
0.5
—= 1306 (1=213)
® Zgroups O 3 groups

0.25

Survival probability

1,000 2,000 3,000 4,000 5,000

E

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

14
e = 001902
754
075 Log-rank test statistics = 5 419
ADCY9
- 15,26 (n=208)
0.54
— = 1526 (n=216)
® 2groups O 3
0.254

Survival probability

1000 2000 3000 4000 5000

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

14

Puyalue = 0.008963
0.764

—< 13,65 (n=211)

0.5

— 1365 (0=213)

® 2g00ps O 3groups
0.25

Survival probabil

1,000 2,000 3,000 4,000 5,000

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

14

Pvalua = 0.01256
0.754 Logrankteststastics = 6 231
a3

2052 211

0.54

—= 2052 (1=213)

® 2gi0ups O 3groups

0.254

Survival probabili

1000 2000 3,000 4,000 5,000

B

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

Povalua = 0.003400
Log-rank test stafistcs = 8 570
IGF1

— 10,30 (n=212)

—= 10.30 (1=212)

® 2000 O 3groups

Survival proba

1,000 2,000 3,000 4,000 5,000

D

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

Povaiue = 0.0008410

Log-rank test statistics = 11.65
ILIRLY

— 1123 (1=212)
— = 1123 (1=212)

® zgroups O 3oroups

Survival probability

1000 2000 3000 4800 5000

F

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

1
= 0003723
078 Logrrank test st
Lz
— 1531 (1-213)
05
B —= 1531 (1=211)
H
2 @® 2groups O 3 groups
025{8
g
H
<
@

1.000 2,000 3.000 4,000 5.000

H

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

Pvalue =0.1727

Log-rank test statistics = 1.860

MAPK3

- 1873 (n=211)
0.5

— = 1873 (1=213)

® 2groups O 3groups

Survival probability

1000 2000 3000 4000 5000

J

Kaplan Meier gene expression RNAseq - HTSeq - FPKM-UQ

14

Puvalue = 0.08584
0.75 P
og-rank test statistics = 2.95
RBPT

—< 15,80 (n=213)

0.54

—= 15,80 (1=211)

@® 2groups O 3groups

0.254

Survival probability

1000 2000 3000 4000 5000

Supplementary Fig. 16. UCSC Xena database validation. Correlation of ADCY3 (A), IGF1 (B),

ADCY5 (C), ILIRL1 (D), ADCY?9 (E), IL33 (F), EBF1 (G), MAPK3 (H), GATA3 (l), and RBP7
(J) with BLCA patients’ prognosis.
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Supplementary Fig. 17. OncoLnc database validation. Correlation of ADCY3 (A), IGF1 (B), ADCY5
(C), ILIRL1 (D), ADCY9 (E), IL33 (F), EBF1 (G), MAPK3 (H), GATA3 () and RBP7 (J) with
BLCA patients’ prognosis.



Supplementary Fig. 18. PROGgeneV2 database validation. Correlation of IGF1 (B), ADCY9 (E)
and RBP7 (J) expression with BLCA patients’ prognosis.
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Supplementary Fig. 19. PROGgeneV2 database validation. Correlation of combined gene expression
(EBF1, RBP7, IL1IRL1, GATA3, IL33, ADCY3, ADCY5, ADCY9, MAPKS3, and IGF1) with
prognosis of BLCA patients.





