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Pan-cancer landscape of CENPO and its underlying mechanism in LUAD

Public database
In our article, Sangerbox1 and GEPIA2 database are the main basis.
[bookmark: OLE_LINK2]Sangerbox, a web analysis tool, integrates a variety of common tumor data, including GEO, TCGA, ICGC, and GTEx. The analysis content covers gene differential expression analysis, survival analysis, immune infiltration, immune checkpoint and co-expression network. Our study mainly applies the pan-cancer difference analysis, survival analysis, tumor heterogeneity analysis and checkpoint analysis based on this database.
GEPIA is also a common tumor web tool, which covers GEO, TCGA, ICGC, and GTEx. Its analysis content includes gene differential expression analysis, correlation analysis, patient survival analysis, similar gene detection and dimensionality reduction analysis. In this study, we mainly applied the pan-cancer difference analysis, survival analysis based on the database.
Many online databases are used for tumor feature analysis and construction of ceRNA network. See the following table for details:

	database
	full name
	function
	source
	study

	Sangerbox
	
	The platform as a user-friendly interface supports differential analysis and provides interactive customizable analysis tools, including various kinds of correlation analyses, pathway enrichment analysis, weighted correlation network analysis as well as some other common tools and functions. Users only need.
	http://www.sangerbox.com/
	1

	TCGA
	The Cancer Genome Atlas
	The GDC Data Portal is a robust data-driven platform that allows cancer
researchers and bioinformaticians to search and download cancer data for analysis.
	https://portal.gdc.cancer.gov/
	3

	GTEx
	The Genotype-Tissue Expression 
	The Genotype-Tissue Expression (GTEx) project was established to characterize genetic effects on the transcriptome across human tissues and to link these regulatory mechanisms to trait and disease associations.
	https://gtexportal.org/home/
	4

	GEPIA
	Gene Expression Profiling Interactive Analysis
	GEPIA is a newly developed interactive web server for analyzing the RNA sequencing expression data of 9,736 tumors and 8,587 normal samples from the TCGA and the GTEx projects, using a standard processing pipeline.
	http://gepia.cancer-pku.cn/
	2

	cBioPortal
	
	The cBioPortal software is now available under an open-source license via GitHub. The software is now developed and maintained by a multi-institutional team, consisting of MSK, the Dana Farber Cancer Institute, Princess Margaret Cancer Centre in Toronto, Children's Hospital of Philadelphia, Caris Life Sciences, The Hyve and SE4BIO in the Netherlands, and Bilkent University in Ankara, Turkey.
	https://docs.cbioportal.org/about-us/
	5



	LinkedOmics
	
	LinkedOmics is publicly available portal that includes multi-omics data from all 32 TCGA Cancer types. It also includes mass spectrometry-based proteomics data generated by the Clinical Proteomics Tumor Analysis Consortium (CPTAC) for TCGA breast, colorectal and ovarian tumors. 
	http://www.linkedomics.org
	6

	CancerSEA
	
	CancerSEA is the first dedicated database that aims to comprehensively decode distinct functional states of cancer cells at single-cell resolution. 
	http://biocc.hrbmu.edu.cn/CancerSEA/
	7

	GSEA
	Gene Set Enrichment Analysis
	Gene Set Enrichment Analysis (GSEA) is a computational method that determines whether an a priori defined set of genes shows statistically
significant, concordant differences between two biological states
(e.g. phenotypes). 
	http://www.gsea-msigdb.org/gsea/msigdb/index.jsp
	8

	TISIDB
	
	TISIDB is a web portal for tumor and immune system interaction, which integrates multiple heterogeneous data types.
	http://cis.hku.hk/TISIDB/index.php
	9

	miRWalk
	
	miRWalk stores predicted data obtained with a machine learning algorithm including experimentally verified miRNA-target interactions. The focus lies on accuracy, simplicity, user-friendly design and mostly up to date informations.
	http://mirwalk.umm.uni-heidelberg.de/
	10

	miRDB
	microRNA Target Prediction Database
	miRDB is an online database for miRNA target prediction and functional annotations.
	https://mirdb.org/
	11

	TargetScan
	
	Search for predicted microRNA targets in mammals
	https://www.targetscan.org/vert_71/
	12

	DIANA-LncBase
	
	DIANA-LncBase v3 is a reference repository with experimentally supported miRNA targets on non-coding transcripts. It catalogues approximately ~500,000 entries, corresponding to ~240,000 unique tissue and cell-type specific miRNA-lncRNA interactions. 
	https://diana.e-ce.uth.gr/lncbasev3
	13



CENPO and lung adenocarcinoma
Step1. CENPO may be involved in tumor progression and prognosis
1. The expression of CENPO in pan-cancer
The expression of CENPO in different tissues is from GTEx database, and the gene differential expression analysis between tumor and normal group is based on GEPIA database. The pan-cancer expression of CENPO in different levels is based on GEPIA database. The results showed that the expression of CENPO in lung adenocarcinoma was closely related to the tumor malignancy.
2. Prognosis of CENPO in pan-cancer
The prognosis ROC of CENPO in pan-cancer is based on the R package pROC14. ROC>0.5 is represent that CENPO is the important joiner for tumor prognosis. Overall survival (OS) and disease-free survival (DFS) data are from GEPIA database.
Step2. CENPO and tumor immune mechanism
1. CENPO and immune cells
In pan-cancer, the relationship between the CENPO expression value and immune cell fraction comes from the SangerBox database, where p<0.05 shows that the CENPO expression is related to this immune cell.
2. CENPO and immune estimates
The relationship between the CENPO expression value and immune estimates is based on the SangerBox database.
3. CENPO and immune checkpoint
The relationship between the CENPO expression value and immune checkpoint is based on the SangerBox database.
4. CENPO and chemokines and chemokine receptors
The relationship between the CENPO expression value and chemokines and chemokine receptors comes from TISIDB database.
Step3. CENPO and tumor heterogeneity
The heterogeneity index of pan-cancer (TMB, MSI and MATH) is from the SangerBox database, and the red ones represent the significantly correlated between tumor heterogeneity and CENPO.
Step4. CENPO and lung adenocarcinoma
4.1 Classification of lung adenocarcinoma based on CENPO expression
According to the CENPO expression in different lung cancer patients, we divided lung adenocarcinoma into two subtypes: high expression of CENPO and low expression of CENPO.
4.2 Mutation landscape of CENPO high and low subtypes in lung adenocarcinoma
The mutation data of CENPO in pan-cancer is based on the cBioPortal tool online database. The mutation landscape analysis of CENPO high and low subtypes is based on R package maftools15.
4.3 Epigenetic mechanism of CENPO in lung adenocarcinoma
According to miRWalk (http://mirwalk.umm.uni-heidelberg.de/), miRDB (http://mirdb.org/), and TargetScan (http://www.targetscan.org/vert_72/). The upstream regulatory miRNA of CENPO was determined, and the lncRNA interacting with miRNA was determined according to the LncBase database to construct the apparent regulatory network of CENPO.
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