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Abstract : Along the study plan, we have advanced the sample collection for an analysis
in next-generation sequencing (NGS). We have collected a specimen independent two groups
for screening and verification studies by several collaborators belonging to core hospitals of
hepatic diseases. Research subjects are below, A) chronic hepatitis vs. liver cancer, B) liver
cancer vs. liver cirrhosis, C) chronic hepatitis vs. liver cirrhosis, D) family cases containing
multiple patients of HCC. We have collected 100 paired-samples of cancer and non-cancerous
part, 100 specimens of their peripheral blood monocyte cells (PBMC)-derived genome, 200
samples of PBMC-derived genomes from chronic hepatitis B. The family samples of Group D
were obtained from pediatrics hospital.

Exome sequencing using NGS and these data analysis pipeline were developed to reveal the
factors of human and viral genome associated with disease progression. The latest
commercial kit for exome sequencing provided by Agilent Technologies showed higher
cover-ratio than the other kits. However, the areas of low or loss coverage were observed in
our analysis. Therefore, we developed in house exome kit for NGS sequencing in collaboration
with Prof. Yutaka Suzuki, University of Tokyo. The coverage rate of in house kit reached up
to 97%, whereas that of the commercial kit was approximately 90%. The total amount of
genome required for the preparation in our kit was 1 out of 3 against the commercial kit, and
the price per specimen was reduced about 5%.

We optimized experimental conditions for visualization of the HBV infection process in the
living liver. Human primary hepatocytes and human liver separated from chimeric mice with
human hepatocytes were used for infection experiments in culture system. A modified HBV
genome inserting the reporter or fluorescent gene was used to produce infectious virion, and
viral particles were purified in ultracentrifugation. The infectious particles fraction was
administered into cultured primary hepatocytes. Fluorescence or luminescence was observed
in the cells after infection. These virion are planned to apply into a mouse model to observe
infection dynamics in the living liver.

RNA-seq analysis system based on single cell was established to identify novel lineage cells
with unique gene expression. The hepatocytes of HBV-infected chimeric mice were separated
into single cell to analyze the gene expression by NGS. In the part of data analysis, several
filters for data selection were applied to detect the characteristics of cells with the potential of

HBYV infection. Then, unknown infection receptor would be existence in addition of NTCP.
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