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Fig.s1. TM9SF1 Protein levels in pan-cancer. a. Comparison of TM9SF1 protein expression between normal and tumor tissues through immunohistochemistry images. The protein level of TM9SF1 was analyzed in normal human tissues (b) and in different tumors (c).
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Fig.s2. Univariate Cox regression analysis of TM9SF1. Forest map showing the univariate Cox regression results of TM9SF1 for OS in the TCGA pan cancer cohort (a). Forest map showing the univariate Cox regression results of TM9SF1 for DSS in the TCGA pan-cancer cohort (b). The forest map shows the univariate Cox regression results of TM9SF1 for the DFI in the TCGA pan-cancer cohort (c). The forest map shows the univariate Cox regression results of TM9SF1 for PFI in the TCGA pan-cancer cohort (d). Red represents significant results.
[image: ]
[bookmark: OLE_LINK9]Fig.s3. Kaplan–Meier survival curves between low and high TM9SF1 expression using TCGA database (red line: low expression of TM9SF1, blue line: high expression of TM9SF1). (a) OS. (b) DSS. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article).
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Fig.s4. Kaplan–Meier survival curves between low and high TM9SF1 expression using TCGA database (red line: low expression of TM9SF1, blue line: high expression of TM9SF1). (a) DFI. (b)PFI. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article).
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Fig.s5. a. ROC analysis showed the value of TM9SF1 in predicting 1-, 3-, and 5-year survival status in 21 tumor types (blue line: 1-year survival status, red line: 3-year survival status, green line: 5-year survival status). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article).
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Fig.s6. Immunocorrelation analysis of TM9SF1. (a–e) Correlations between TM9SF1 expression and immune activation, immune suppressive, MHC, chemokine, chemokine receptor genes. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Fig.s7. The correlation between TM9SF1 and clinical parameters. a. Differences of TM9SF1 expression among different age groups. b. Differences of TM9SF1 expression between females and males. c. Differences of TM9SF1 expression among various T stages. d. Differences of TM9SF1 expression among lymph node statuses. e. Differences of TM9SF1 expression among various M stages. f. Differences of TM9SF1 expression among various tumor stages. g. Differences of TM9SF1 expression among various tumor grades. h. Differences of TM9SF1 expression among various Lymphatic and Perineural invasion. *P<0.05; **P<0.01; ***P<0.001. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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Fig.s8. TM9SF1 methylation analysis in various tumors. a. Methylation levels between normal and tumor tissues (red organ, tumor; grey organ, normal). b. Differences of 12 methylation sites of TM9SF1 between normal and tumor tissues (red organ, tumor; grey organ, normal). *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001; ns or -, not significant. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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[bookmark: _Hlk175165258]Fig.s9. a. The promoter methylation level of TM9SF1 in various cancers (red organ, tumor; blue organ, normal). b. DNA methylation features of TM9SF1 in pan-cancer from the UALCAN database. c. The correlation between DNA methylation features and the prognosis of pan-cancer patients. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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Figs.10. The correlation between TM9SF1 and tumor progression related factors. a. The correlation between TM9SF1 and tumor stemness (red, positive correlation; blue, negative correlation). b. The correlation between TM9SF1 and tumor heterogeneity, including TMB, MSI, NEO, MATH, LOH, HRD, purity, and ploidy (red, positive correlation; blue, negative correlation). c. The correlation between TM9SF1 and MMR genes and DNA methyltransferases (red, positive correlation; blue, negative correlation). *P < 0.05; **P < 0.01; ***P < 0.001. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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[bookmark: _Hlk192283162]Figs.11. Functional enrichment and drug sensitivity analyses for TM9SF1 in HCC. a. Top entries of the enrichment results of GO terms related to TM9SF1. b. Top entries of the enrichment results of KEGG pathways related to TM9SF1. Representative GSEA-GO enrichments (c), GSEA‐KEGG enrichments (d), and GSEA‐Hallmarks (e) related to TM9SF1. f. The correlation analysis between TM9SF1 and various drugs based on three drug-gene databases (GDSC, CTRP, and PRISM) using 10 independent HCC cohorts.
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Figs.12. Cellular communication within two cell clusters with different TM9SF1 expressions. a-d. The ligand-receptor (LR) pairs and cellular interaction network for identified cell clusters in (a) immune checkpoints, (b) cytokines, (c) grow factors
, and (d) others.
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Figs.13. a. GSVA enrichment between high-TM9SF1 and low-TM9SF1 based on single-cell RNA-seq data. b. Pseudotime trajectory analysis based on TM9SF1 expression. c. The heatmap of the distribution of Tex cells and other cell groups across the five receiver patterns. d. The heatmap of the distribution of Tex cells and other cell groups across the three receiver patterns. e. Cellular interaction between High-TM9SF1 Tex cells and other cell groups. f. Cellular interaction between Low-TM9SF1 Tex cells and other cell groups. g. Number of interactions between Tex cells and other cell groups. h. Interaction weights of interactions between Tex cells and other cell groups.
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Figs.14. Cellular interaction within the two Tex cells clusters with high TM9SF1 expressions. a. The top 30 outgoing signaling molecules in Tex cells with high TM9SF1 expression. The cellular interaction network for identified cell clusters in different signaling pathways including b. CD99, c. CypA, d. MHC-Ⅰ and e. SIRP signaling pathway.
 [image: ]
Figs.15. Cellular interaction within the two Tex cells clusters with low TM9SF1 expressions. a. The top 30 outgoing signaling molecules in Tex cells with low TM9SF1 expression. The cellular interaction network for identified cell clusters in different signaling pathways including b. CLEC, c. BAG, d. LCK and e. PARs signaling pathway.
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5 O 1.3 3
log2(Hazard Ratio(95%CI))

b

CancerCode palue Hazard Ratio(95%CT)
TCGA-GBMLGG(N=598) 2.9e-15 T e 2.48(1.98,3.11)
TCGA-LGG(N=466) 1.5¢-5 Lo-e 2.08(1.49,2.90)
TCGA-UVM(N=74) 23e-3 | 3.28(1.48,7.23)
TCGA-LUSC(N=418) 6.2¢-3 (-0l 1.58(1.14,2.19)
TCGA-CESC(N=269) 001 ]H~<I 1.63(1.10,2.41)
TCGA-BLCA(N=385) 0.02 o1 1.32(1.04,1.68)
TCGA-KICH(N=64) 0.06 4———————*‘*——————4 6.70(0.94.47.79)
TCGA-ACC(N=75) 0.07 [ 1.55(0.96,2.53)
TCGA-GBM(N=131) 0.13 1.27(0.94,1.73)
TCGA-THCA(N=495) 029 [ — 2.11(0.54,8.35)
TCGA-PCPG(N=170) 032 l—-—-{———'—-—-—i 2.63(0.37,18.48)
TCGA-LUAD(N=457) 037 - 1.15(0.85,1.55)
TCGA-HNSC(N=485) 039 1.12(0.87,1.44)
TCGA-SKCM-P(N=97) 0.62 1.18(0.61,2.29)
TCGA-KIRP(N=272) 063 1.12(0.71,1.77)
TCGA-OV(N=377) 0.65 1.04(0.87,1.24)
TCGA-COADREAD(N=347) 0.66 1.12(0.67,1.88)
TCGA-SKCM-M(N=341) 074 -9 1.04(0.83,1.30)
TCGA-SKCM(N=438) 075 -1 1.03(0.84,1.28)
TCGA-COAD(N=263) 084 Lans nt! 1.06(0.62,1.79)
TCGA-PAAD(N=166) 087 Fed 1.03(0.70,1.52)
TCGA-READ(N=84) 099 [ b IR 1 1.02(0.17,5.97)
TCGA-KIRC(N=504) 8.3e-5 Heo-4 ] 0.59(0.45,0.77)
TCGA-KIPAN(N=840) 0.02 - 0.78(0.63,0.97)
TCGA-THYM(N=117) 027 0.54(0.18,1.64)
TCGA-MESO(N=64) 028 0.78(0.50,1.22)
TCGA-DLBC(N=44) 045 0.68(0.25,1.84)
TCGA-TGCT(N=128) 0.73 0.73(0.13,4.23)
TCGA-CHOL(N=32) 073 0.90(0.51,1.60)
TCGA-SARC(N=248) 0.83 097(0.72,1.31)
TCGA-ESCA(N=173) 086 0.95(0.57,1.60)
TCGA-UCS(N=53) 0.89 0.97(0.60,1.57)
TCGA-LIHC(N=333) 090 0.98(0.72,1.33)
TCGA-BRCA(N=1025) 092 0.99(0.75,1.29)
TCGA-STAD(N=351) 095 0.99(0.71,1.38)
TCGA-UCEC(N=164) 095 0.98(0.55,1.75)
TCGA-STES(N=524) 096 0.99(0.75,1.31)
TCGA-PRAD(N=490) 097 0.98(0.30.3.14)
A 1 2 3 4 '
log2(Hazard Ratio(95%CI))
CancerCode pvalue Hazard Ratio(95%CL
TCGA-GBMLGG(N=616) 3.5e-13 1.98(1.65.2.38)
TCGA-UVM(N=73) 7.5¢-5 4.04(1.96.8.34)
TCGA-CESC(N=273) 3.0e-4 1.93(135.2.75)
TCGA-LGG(N=472) 8.1c-4 1.51(1.19,1.93)
TCGA-ACC(N=76) 23e-3 1.89(125,2.87)
TCGA-LUSC(N-467) 0.03 1.34(1.04,1.73)
TCGA-BLCA(N=397) 003 1.24(1.02,1.52)
TCGA-GBM(N=143) 0.06 1.32(0.98,1.76)
TCGA-LIHC(N=340) 0.19 1.14(0.94,1.40)
TCGA-KICH(N=64) 024 1.81(0.67.4.85)
TCGA-TGCT(N=126) 032 1.28(0.79,2.09)
TCGA-LUAD(N=486) 041 1.10(0.87,1.40)
TCGA-DLBC(N=43) 059 1.19(0.64,2.21)
TCGA-KIRP(N=273) 0.74 1.06(0.76,1.48)
TCGA-ESCA(N-173) 082 1.05(0.71,1.55)
TCGA-PCPG(N-168) 0.83 1.08(0.52.2.28)
TCGA-HNSC(N=508) 088 1.02(0.83,1.24)
TCGA-MESO(N=82) 0.8 1.03(0.70,1.52)
TCGA-SARC(N=250) 0.89 1.02(0.81,1.28)
TCGA-CHOL(N-33) 090 1.03(0.62,1.73)
TCGA-KIRC(N=508) L6e-4 0.65(0.52,0.81)
TCGA-KIPAN(N=845) 0.03 0.83(0.69,0.99)
TCGA-PAAD(N=171) 0.17 0.78(0.55,1.11)
TCGA-THCA(N=499) 031 0.80(0.51,1.24)
TCGA-READ(N-88) 045 0.73(0.31,1.68)
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