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(1) Hepatotoxic data collection and database construction

To incorporate external data in our hepatotoxicity database, we completed data collection for
external databases, i.e., FDA/Liver Toxicity Knowledge Base (LTKB), NTP/DrugMatrix, NTH/LINCS
(LINCS). We also completed data preparation for database registration. To develop a hepatotoxic
database, we conducted in vitro experiments by exposing human primary hepatocytes to more than
20 known hepatotoxic compounds and in vivo experiments by exposing rats to some hepatotoxic
compounds. Then we acquired the gene expression data.

For systematic data collection of hepatotoxic profiling, we conducted expressions of miRNA in
human primary hepatocytes by miRNA chip analysis exposed to various chemicals and extracted
hepatotoxicity specific miRNA molecules. We also established miRNA detection system in exosome
by quantitative PCR system, which will be helpful for the confirmation and the detection of miRNA
marker molecules in vitro and in vivo hepatotoxicity. For systematic data collection of iPS cell-
derived hepatotoxic profiling, we developed a method for large scale producing of hepatocytes, and
the differentiation method of hiPSC derived hepatocytes via hepatic progenitor cells (HPCs)
possessing the high proliferation activity.

(2) Development of an in vitro hepatotoxic marker panel

To search hepatotoxic markers for an establishment of hepatotoxic marker panels, we completed
feature genes extraction for more than ten hepatotoxic endpoints and built a preliminary model.

We started developing hepatotoxic course maps to visualize mechanisms of toxicity by relating
feature genes and produced more than five types of preliminary hepatotoxic course maps. We also
launched building an ontology to structure hepatotoxic knowledge.

We completed analyzing the gene expression signature and pathways for about 13,000 sets of gene
expression data on liver toxicity, which were obtained from measurement data. Furthermore, we
compiled the analyzed results in a database.

(3) Establishment of a bridging method between in vitro and in vivo data

In the building of a bridging method between in vitro and in vivo data, we examined methods of
gene extraction, in which a set of training data applying for in vivo can be reflected with to in vitro
data. As a result, a couple of models may have applicability to the bridging.

(4) Construction of hepatotoxicity evaluation model using iPS cells derived from Japanese with the
enzyme abnormality causing liver damage and diseases.

We established Japanese iPS cells with the enzyme abnormality causing liver damage.

Next, conditions for disease-derived iPS cells into hepatocytes were determined, and it was shown
that the drug treatments impaired the function of iPS cell-derived hepatocytes.

We found the hepatocellular injury markers with drug treatments.
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We completed to analyze the gene expression signature and pathways for about 13,000 sets of

gene expression data on liver toxicity. Furthermore, we compiled the analyzed results in database.
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1. Japanese iPS cells with the enzyme abnormality causing liver damage were established.
2. Conditions for disease-derived iPS cells into hepatocytes were determined.
3. It was shown that the drug treatments impaired the function of iPS cell-derived hepatocytes.

4. The hepatocellular injury markers with drug treatments were found.
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