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H L : Severe adverse drug reactions (such as drug-induced liver injury, DILI) can have serious
impacts on patients’ lives and are often influenced by genetic factors, making them difficult to predict.
Japan’s Ministry of Health, Labour and Welfare has promoted prediction- and prevention-oriented
active safety measures. In accordance with this policy, the National Institute of Health Sciences
(NIHS) has advanced biomarker research, particularly focusing on HLA genes. Meanwhile, the advent
of 1PS cell technology has enabled the use of patient-derived cells for drug safety evaluation. However,
reactions involving specific genetic or immunological factors may not be reproducible using i1PS cells
from healthy donors, highlighting the need for patient-derived iPS cells.

This study was conducted as a feasibility study to identify key considerations in generating iPS
cells from patients with DILI, differentiating them into hepatocytes, and constructing an evaluation
system. The research framework involved Tokai University for patient recruitment and blood
sampling, Kyoto University for PBMC isolation and iPS cell induction, and NIHS for hepatic
differentiation and functional evaluation. Informed consent was obtained using a template from an
AMED program (The Acceleration Program for Intractable Diseases Research utilizing Disease-
specific iPS cells), allowing for future commercial and international use.

Obtaining ethical approvals across institutions took more than 1.5 years—longer than anticipated.
During this time, Kyoto University optimized protocols for inducing iPS cells from frozen PBMCs,

including pre-culture methods after thawing. NIHS improved hepatic differentiation protocols by
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incorporating intermediate steps through posterior foregut stages. The exacerbation of alloreactive
immune responses, induced by co-culture of human hepatoma cells and commercial PBMCs upon
exposure to a known DILI-inducing drug, was analyzed by RNAseq, leading to the identification of a
set of 244 upregulated genes.

Two diagnosed DILI patients (suspected drugs: mosapride and grazoprevir) were enrolled, and a
total of 24 1PS cell lines were established. The quality of these lines was confirmed through alkaline
phosphatase staining, FACS (TRA1-60, SSEA-4), and qPCR (OCT4, NANOG). Hepatic differentiation
at NIHS yielded functional hepatocytes with the capacity to secrete albumin and express appropriate
markers, even when derived from frozen PBMCs.

Although the complete evaluation system could not be established within the study period, HLA
typing was performed for the iPS cell lines, and co-culture experiments with partially HLA-matched
commercial PBMCs were prepared. In addition, PBMCs from three more patients were collected for
future i1PS cell generation. In total, five patient samples are scheduled for registration with RIKEN
BRC, with some approved for commercial and international use.

Considering that only two cases of DILI patient-derived iPS cells had been registered worldwide
prior to the start of this study, the successful establishment and validation of these cells in this project
represents a significant achievement. The findings and procedural insights will be published,
contributing to future biobanking efforts, predictive biomarker discovery, and the development of
preventive drug safety strategies. In the long term, this work is expected to enhance Japan’s research

infrastructure and international presence in pharmaceutical development.



