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Pan-Cancer CNV



TCGA CNV from cBioPortal
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Cancer Types with Sample Size > 400

Value Meaning

-2 a deep loss (possibly a homozygous deletion)

-1 a shallow loss (possibly heterozygous deletion)

0 diploid

1 a low-level gain

2 a high-level amplification

CNV values for 24,174 genes



Most discriminative CNVs for different cancers
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mRMR

minimal-Redundancy-Maximal-Relevance

IFS
Incremental feature selection



Top 19 CNVs
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The CNV, deletion, amplification occurrence frequencies
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lncRNA in EBVaGC



EBVaGC: Epstein–Barr virus (EBV)-associated gastric carcinoma
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4th most common cancer worldwide

2nd on cancer death

Gastric cancer

EBVaGC

Epstein–Barr virus (EBV)-associated gastric carcinoma

1/10 of  all gastric carcinomas

Identification

It is identified by the expression of EBV-encoded small 

ribonucleic acid 1 (EBER1) in cancer cell nuclei, using in 

situ hybridization.



Microsatellite instability (MSI)

Epstein–Barr virus (EBV)

Genomically stable (GS)

Chromosomal instability (CIN)



lncRNA?
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TCGA



Samples
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EBV-specific lncRNAs
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Validation of SNHG8 
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The Role of SNHG8 in EBVaGC?
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Targets of SNHG8

Data

•RNA sequencing dataset of the Illumina Body Map

•14,886 lncRNAs from the LNCipedia

•21,721 protein-coding genes from UCSC hg19

Method

•Expression levels of lncRNAs and 21,721 protein-coding 
genes were calculated using TopHat and Cufflinks

•Co-expression pair of with absolute Pearson correlation 
coefficient > 0.5

Results

•The coexpressed mRNAs were considered to constitute the 
microenvironment around the lncRNA and were used to 
annotate the functions of the lncRNA.

•SNHG8：577 targets

Targets of EBV

Data

•EBV Genomics (https://ebv.wistar.upenn.edu)

•Human gene expression levels and EBV expression 
levels

•201 samples

Method

•Calculate Pearson correlation coefficient between the 
human and EBV genes

•Human genes with an absolute Pearson correlation 
coefficient > 0.5 were considered as the target genes of 
an EBV gene

Results
• Target genes of EBV Proteins



How SNHG8 interacts with EBV



SCZ-ATDH
Occurrence



Clinical Observation of SCZ and ATDH 

The treatments for tuberculosis can induce anti-tuberculosis drug-induced 

hepatotoxicity (ATDH) and Schizophrenia (SCZ)-like disorders.



Key Driver of SCZ and ATDH 



Validate shared key drivers with GWAS 

The GSTM1 present genotype was confirmed to be significantly 
associated with both ATDH and SCZ.



GSTM1 in SCZ and ATDH 



BRCA Metastasis



Breast Cancer Metastasis To Bone 

More than 70% of breast cancer deaths can be attributed to 

bone metastasis from breast cancer.

It is 60% greater than the next common metastasis pattern.

Common sites of metastasis for breast cancer



Breast/Bone Cancer Genes

UniProtKB: Protein 

Knowledgebase

NCG: Network of 

Cancer Genes

CTD: Comparative 

Toxicogenomics

Database

UniProtKB: Protein 

Knowledgebase

TSGene: Tumor 

Suppressor Gene 

Database

Manually Curated

369
Breast
Cancer
Genes

603
Bone

Cancer
Genes



Flowchart to illustrate the SP method procedure



Rules

Betweenness Ratio Rule

Interaction Score Rule

Permutation Test Rule

Shortest Path

Nodes on the shortest Path



18 Putative Genes and Their Measurements



THANKS


