A pan cancerous analysis of FNDC3B in human multiple tumors
Supplementary data
1. Supplementary materials and methods
1.1 Gene mapping and protein structure analysis
Based on the UCSC genome browser on human Dec. 2013 (Human GRCh38/hg38) assembly (http://genome.ucsc.edu/)1, the genome location information of the FNDC3B gene was obtained. We also applied the "HomoloGene" function (https://www.ncbi.nlm.nih.gov/homologene/) of the NCBI (National Center for Biotechnology Information) to conduct conserved functional domain analysis of the FNDC3B protein in different species. Additionally, we obtained the phylogenetic tree of FNDC3B in different species using the constraint-based multiple alignment on-line tool of the NCBI (https://www.ncbi.nlm.nih.gov/tools/cobalt/).
1.2 Gene expression analysis of Human protein atlas
We first logged into the online HPA (Human protein atlas) database (https://www.proteinatlas.org/humanproteome/pathology) and obtained the expression data of the FNDC3B gene in different cells and tissues under physiological conditions by entering the word “FNDC3B”. The expression level of the FNDC3B protein in a plasma sample, as determined via mass spectrometry-based proteomics, was estimated in the HPA database. “Low specificity” was defined by “NX (Normalized expression) ≥ 1 in at least one tissue/region/cell type but not elevated in any tissue/region/cell type”. The detailed information can be found at the link (https://www.proteinatlas.org/ENSG00000075420-FNDC3B).
1.3 FNDC3B Gene expression analysis of Oncomine
We also logged into the Oncomine database (https://www.oncomine.org/resource/main.html) and obtained the expression difference data of the FNDC3B gene between tumor tissues and normal tissues by entering the word “FNDC3B” and setting the threshold of P-value =0.05, fold change =1.5. A series of pooling analyses across at least ten comparisons were performed. The median rank for FNDC3B across each of the analyses, the P-value for the median-ranked analysis, and the legends of the enrolled studies were supplied.
1.4 Phosphorylation feature prediction
We logged into the open-access PhosphoNET database (http://www.phosphonet.ca/), and obtained the predicted phosphorylation features of the S208 sites and so on, by searching the protein name “FNDC3B”.
1.5 Survival prognosis analysis of Kaplan-Meier plotter
We used the interactive operation interface of the Kaplan-Meier plotter (http://kmplot.com/analysis/) to pool the different GEO datasets for a series of analyses of OS, DMFS (distant metastasis-free survival), RFS (relapse-free survival), PPS (post-progression survival), FP (first progression), DSS (disease-specific survival), and PFS (progress-free survival). The cases of lung, ovarian, lung, gastric, and liver cancers were split into two groups by setting “autoselect best cutoff”. The hazard ratio (HR), 95% confidence intervals and log-rank P-value were computed, and the Kaplan-Meier survival plots were generated. 
1.6 Correlation of FNDC3B and TMB/MSI
We logged into the web of “http://sangerbox.com/Tool” 2with the query “FNDC3B” to investigate the potential correlation between FNDC3B expression and TMB (tumor mutational burden) or MSI (microsatellite instability) in different tumors of TCGA. Spearman’s rank correlation test was performed, and the P-value and partial correlation (cor) value were obtained. The images were modified using the software Microsoft PowerPoint.
2. Supplementary figure legends
Figure S1. The structural characteristics of FNDC3B in different species. (A) Genomic location of human FNDC3B; (B) Conserved domains of FNDC3B protein among different species.
Figure S2. The gene expression level of FNDC3B in different cells, tissues and plasma in the normal physiological state. We analyzed the expression of the FNDC3B gene in different tissues using the consensus datasets of HPA, GTEx and TANTOM5 (A) or in different blood cells using the consensus dataset of HPA, Monaco and Schmiedel (B). 
Figure S3. The gene expression level of FNDC3B in different tumors and pathological stages. (A) The expression statuses of the FNDC3B gene in ACC, BRCA, DLBC, OV, SARC, TGCT, THYM and UCS in TCGA project were compared with the corresponding normal tissues of the GTEx databases. Expression levels of the FNDCB gene by different pathological stages of BRCA, COAD, KIRC, LUAD, LUSC, UCEC (B-G).
Figure S4. Pooled analysis on the FNDC3B expression difference between normal and tumor tissues via the Oncomine database. (A) The differential expression data of FNDC3B gene in various types of tumors (As shown in the figure, in the data with differential expression, FNDC3B has a higher probability of high expression in brain and CNS cancer, Head and Neck cancer, kidney cancer, Esophageal cancer and lymphoma. Red means high expression, the darker the color is, the higher the expression is, and vice versa).
Figure S5. Correlation between FNDC3B gene expression and prognosis of cancers using the Kaplan-Meier plotter. We used the Kaplan-Meier plotter to perform a series of survival analyses, including OS, DMFS, RFS, PFS, PPS, FP, and DSS, via the expression level of the FNDC3B gene in breast cancer (A), ovarian cancer (B), lung cancer (C), gastric cancer (D), and liver cancer (E) cases.
Figure S6. Correlation between FNDC3B expression and tumor mutational burden. Based on the different tumors of TCGA, we explored the potential correlation between FNDC3B expression and tumor mutational burden (TMB). The P-value is supplied. The partial correlation (cor) values of +0.24 and -0.24 are marked. 
Figure S17. Correlation between FNDC3B expression and microsatellite instability. Based on the different tumors of TCGA, we explored the potential correlation between FNDC3B expression and microsatellite instability (MSI). The P-value is supplied. The partial correlation (cor) values of +0.32 and -0.32 are marked.
Figure S8. Correlation analysis between FNDC3B expression and immune infiltration of CD8+ T-cells. Different algorithms were used to explore the potential correlation between the expression level of FNDC3B gene and the infiltration level of CD8+ T-cells across all types of cancer in TCGA.
[bookmark: _Hlk42180697]Figure S9. GO-biological process/cellular component analysis of FNDC3B-related genes in tumors. Based on the FNDC3B-binding and interacted genes, we performed GO enrichment analysis. The cnetplots for the cellular component (A) and biological process (B) data are supplied.
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