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1. Collection of specimen and clinical information: We collected genomic DNA from approximately

7,000 specimens of liver disease patients (mainly hepatitis C), along with serum (plasma, peripheral
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blood mononuclear leukocyte (PBMC)) and clinical information so far from 69 facilities of the whole
Japan. Additionally, we collected liver tissues (freeze, paraffin) including liver cancer and non-cancer
tissues according to fibrosis stage, as well as liver tissues from NAFLD/NASH patients for Omics
analyses.

2. Genome-wide association study (GWAS) and a functional analysis: The search of the host factor
about HCV-related disease progression in population-based or hospital-based cohorts. (a) The
identification of the genetic factor associated with liver carcinogenesis: In age-adjusted
population-based cohort with similar HCV infection period, we identified genetic factors associated
with hepatocellular carcinoma (HCC) by GWAS. Candidate single nucleotide polymorphisms (SNPs)
are confirmed in an independent Taiwanese population-based cohort. (b) We identified candidate
SNPs associated with interferon-induced depression (Matsunami K et al. PLoS ONE 2016), and
HCV-related lichen planus (Nagao Y et al. Clin Gastroenterol Hepatol 2017). (c) GWAS identified

TLL1 variant associated with development of HCC after eradication of HCV infection (Matsuura K
et al. Gastroenterology 2017): We found a strong association between the SNP rs17047200, located
within the intron of the tolloid like 1 gene (TLLI) on chromosome 4, and development of HCC; there

was a genome-wide level of significance when the results of the GWAS and replication study were
combined (odds ratio, 2.37; P=2.66x10-8) (PCT/JP2017/13525). Multivariate analysis showed
rs17047200 AT/TT to be an independent risk factor for HCC (hazard ratio, 1.78; P=.008), along with
male sex, older age, lower level of albumin, advanced stage of hepatic fibrosis, presence of diabetes,
and higher post-treatment level of a-fetoprotein. Combining the rs17047200 genotype with other
factors, we developed prediction models for HCC development in patients with mild or advanced
hepatic fibrosis. Levels of TLLI mRNA in human hepatic stellate cells increased with activation.
Levels of TLLI mRNA increased in liver tissues of rodents with hepatic fibrogenesis, compared with
controls. Levels of TLL1 mRNA increased in liver tissues of patients with progression of fibrosis.
Gene expression levels of TLLI short variants, including isoform 2, were higher in patients with
rs17047200 AT/TT. (d) Based on GWAS data, we conducted integrated analysis of gene expression
profiles to identify the causal genes of target diseases also proposed the model of molecular
mechanism. (e) The study is now ongoing to analyze genetic factors such as IL28B, PNPLA3 and
TLL1 SNP related to the decrease of liver stiffness and HCC development after HCV eradication by
direct acting anti-vitals (DAAs) therapy. (f) We evaluated how Lect2 activated RIG-I in hepatocytes,
and found the binding of Lect2 to MET, well known receptor of HGF, might be involved in RIG-I
activation. (g) The study is now ongoing to analyze genetic factors associated with the response of
Tolvaptan, diuretic drug for decompesated liver cirrhosis. Samples for validation study are collected.

3. Omics analysis including the epigenetic analysis: (a) Identification of the host factors associated

with liver carcinogenesis by the comprehensive analysis using the liver cancer and non-cancer

tissues: a-1) Integrating comprehensive DNA methylation data cross-sectionally across different
research, we are exploring differences in methylomes (genomic-wide methylation status)
with/without the virus infection, between liver diseases other than cancer (such as NAFLD and
obesity) and background liver in cancer cases. a-2) Genome-wide DNA methylation profiling

indicates that hypermethylation and reduced expression of TBX15 in tumor tissue represents a
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potential biomarker for predicting tumor progression and poor survival of patients with
hepatocellular carcinoma (HCC). a-3) By the use of hepatic gene expression data set, the liver
remodeling genes, that are co-expressed with EpCAM or SOX9 during HCV infection, were identified.
a-4) Of 1,777 genes differentially expressed between mild and advanced NAFLD, 4 hub genes
(PAPLN, LBH, DPYSL3, and JAG1) overexpressed in advanced NAFLD. The genes related with

mitochondrial function were downregulated in advanced NAFLD. (b) Identification of serum

biomarkers associated with liver carcinogenesis: b-1) Several microRNAs in serum or PBMCs were
identified to show up- or down-regulated in the three groups (HBV-, HCV-, NBNC-HCC). b-2) A
comparison of expression profiles showed 13 miRNAs whose expression changes were statistically
significant in patients with SVR-HCC comparing with patients who did not develop HCC after SVR.
b-3) Several miRNAs were expressed only in the serum of patients with improvement of liver fibrosis
after DAAs therapy. b-4) Three essential amino acids, such as trypsin, leucine and valine, were
identified as the candidate of carcinogenic biomarkers, because those 3 serum amino acids were
decreased after hepatic resection compared to before hepatic resection. (c) Omics analysis in

non-cancer tissue or PBMC: Identification of miRNAs associated with disease progression. Using

frozen liver tissues of CHC patients (cancer-causing samples vs. non-cancer approximately 20 years

later), we carried out miRNA analysis and HCV genome analysis by next-generated sequencing.
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