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Molecular typing of HCC based on SNP co-expression
network and prognosis analysis
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Abstract; A molecular classification method of hepatic carcinoma was constructed based on the correlation analysis
between single nucleotide polymorphism( SNP) mutation data and mRNA expression profile, and the difference of
prognosis between different subtypes was compared. The occurrence and development mechanism of different
molecular classifications of hepatocellular carcinoma( HCC) were investigated. The SNP mutation data and mRNA
expression profile data of 359 HCC patients were collected from the TCGA database, and differentially expressed
genes after mutations were screened by the Wilcoxon rank sum test, Then, two bioinformatics tools ( String,
Cytoscape ) were applied to construct protein-protein interaction ( PPI) network and identify the top ten hub genes
with high centrality degree. The non negative matrix factorization ( NMF ) molecular classification model was built
with Consensus Cluster Plus package based on hub gene mRNA expression profile, and the prognosis of different
molecular subgroups of HCC patients was assessed combined with survival data. Finally, weighted gene co-
expression network analysis ( WGCNA) was used to identify co-expression gene modules associated with HCC
molecular subtypes. Kyoto Encyclopedia of Genes and Genomes( KEGG) enrichment analysis was performed for the
comparison of gene expression profiles of HCC patients from different molecular subtypes. Results showed that
according to the molecular classification based on NMF, HCC was divided into two subgroups, high-risk and low-

risk, and CDKN2A and FOXO1 were two major contributing genes for the subgroups. Survival analysis showed that
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the overall survival rate of low-risk patients was significantly better than that of high-risk group. High-risk subgroup

was enriched in several pathways related to tumor invasion, metastasis, and recurrence. While low-risk subgroup

was enriched in cell cycle and pancreatic secretion. Without any prior information, the molecular subtypes of HCC

based on deferentially expressed hub gene expression after mutation can be used for treatment decision and

prognostic prediction. In this research, mutations of CDKN2A and FOXO1 are considered as two adverse prognostic

factors for HCC patients, and targeted drug development for these two genes may provide new therapeutic strategies

for HCC patients.
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Table 1 Ten hub genes in PPI network

and survival analysis ( top ten in connectivity )

FERH! R B (HR ) * P g’
FOX01 31 0.36 2.30x107°
CDKN2A 13 1.64 5.30x107 3
CDKN1A 18 0.62 8.90x107?
CTNNBI 15 1.17 3.70x107!
KARS 23 1.99 3.70x10"2
MTOR 12 0.52 4.40x1072
SMAD4 17 0.78 1.80x10™"
STK11 25 0.54 6.50x1072
TP53 18 0.65 2.90x1072
TSC2 14 0.79 2.10x107 "

#:1) FOXO1; Forkhead Box O1; KRAS: KRAS Proto — Oncogene,
GTPase ; SMAD4 ; SMAD Family Member 4; CDKN1A; Cyclin Dependent
Kinase Inhibitor 1A; TSC2. TSC Complex Subunit 2; STK11; Serine/
Threonine Kinase 11; TP53; Tumor Protein P53; CTNNBI ; beta Catenin
1; MTOR ;. Mechanistic Target Of Rapamycin Kinase; CDKN2A: Cyclin
Dependent Kinase Inhibitor 2A;2) HR B B XU 2 LHR>1 i e m iz 3k
KN mERERE—FER N E, HR< 1 FRZENNIKEL R —FE
K% 53) Log Rank ¥ LA H B E ARG H 2 5:4) 10
Fh Hub JE& A Kaplan—Meier AR S
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Survival curve of GSE76427(p=0.045) CDKN24 FOXO1
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Fig.6 Validation for molecular classification method of HCC by GSE76427 dataset
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