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Abstract: Hepatocellular carcinoma (HCC) is one of the common malignant tumors. HCC gene regulatory network (HCC
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GRN), whose nodes consist of genes, miRNAs or TFs and whose edges consist of interaction relationships of nodes, is one
of the important ways to study molecular mechanism of HCC. Based on various experimental data, types of HCC GRNs
could be conducted such as TF-miRNA regulatory network. Integrating the studies of HCC GRN, TF-miRNA
transcriptional regulatory network performs better in identifying core genes which play important roles in network
disturbances. It is a trend that gene variations and transcriptional regulatory networks should be combined, however the
corresponding research is almost blank. This review summarizes the source of HCC data sources, the classification,
character, and research program of HCC GRN. Finally, according to present analysis and discussion of progress and

research status of HCC GRN, we provide a useful reference for researchers.
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(Hepatocellular carcinoma (Chromatin immunoprecipitation

HCC) assay ChIP)

[1]
[4]
TCGA (The Cancer Genome Atlas) ICGC
(International Cancer Genome Consortium) GEO
(Gene Expression Omnibus)

TCGA

ICGC

50
[2]

(HCC gene GEO

regulatory network HCC GRN)

mRNA

(3]
microRNA (miRNA)

1 HCC GRN % %%

@ 010-64807509 P{ cjb@im.ac.cn



1324 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech October 25,2016 Vol.32 No.10

2 HCC GRN 4% 5 #4E %

(Co-expression

gene) (Transcription factor TF)
miRNA (Gene)
(5]
[6-10]
3 miRNA-gene TF-gene

TF-miRNA

[11]

F1 BHIBEEWRFEHEXFEES
Table 1 Various data of HCC in three databases
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2.1 Co-expression £ & [ 4& 45 {F

Co-expression gene

[12]

[11]

Database

Date last update

Data t URL
ata type (mm/dd/yy)
Exome SNP METH mRNA miRNA Clinical
TCGA 11/04/2015 http://cancergenome.nih.gov
375 375 377 371 372 377
SSM CNSM METH GE miRNA
ICGC 11/27/2015 https://icgc.org
996 473 243 294 313
GE SNP METH NcRNA GV
GEO http://www.ncbi.nlm.nih.gov/geo
662 13 45 110 60

In TCGA database, 375 means 375 cases. In ICGC database, 996 means 996 donors. In GEO database, the number means
the counts of DataSets and Series, for example 662 means the counts of 28 DataSets and 634 Series. There are some
shorthand: SNP (Single nucleotide polymorphism), METH (Mythlation), SSM (Simple somatic mutation), CNSM (Copy
number somatic mutation), GE (Gene expression), NcRNA (Non-coding RNA), GV (Gene variation).
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Table 2 The Classification of HCC gene network

Node Relationship

Network type

Co-expression gene Co-expression gene

miRNA miRNA-gene
TF TF-gene
TF-miRNA

Co-expression gene network
miRNA-gene regulatory network
TF-gene regulatory network
TF-miRNA regulatory network
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Fig. 1 The relationship among TF, miRNA and target gene””. (A) TF directly or indirectly regulate target gene. (B)
TF inhibits or activates miRNA to regulate target gene. Meanwhile, miRNA inhibits TF to regulate target gene.
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( 2)B7
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Fig. 2  Integrative analysis of CNV-ICC-TRN and KEGG signaling pathways
CNV-ICC-TRN and KEGG signaling pathways. Triangle represents TF, circle represents gene and rectangle
represents signaling pathway; red color means gene inside CNV region, green color means gene outside CNV region.
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