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We have identified specific combinations of transcription factors that can directly convert
mouse fibroblasts into cells that closely resemble hepatocytes in vitro. We designated these cells
induced hepatocyte-like (iHep) cells. Based on this finding, we next aimed to elucidate molecular
mechanisms underlying conversion of fibroblasts to iHep cells and induce iHep cells from human
fibroblasts. Knowledge obtained from this study may lead us to not only discover new principles
linking the role of transcription factors to epigenome reconstruction but also develop innovative
approaches to treatment of liver diseases.

In this study, we conducted chromatin immunoprecipitation coupled with high-throughput
sequencing to identify genome-wide binding regions of transcription factors that can induce iHep
cells from fibroblasts and generate high-resolution profiles of histone modifications during
induction of iHep cells. By combining these data with the iHep cells transcriptome data, we finally
elucidated molecular mechanisms underlying conversion of fibroblasts to iHep cells and
developed such new knowledge to generation of human iHep cells. In order to evaluate the
potential utility of iHep cells, we also examined whether iHep cells possess the potential for lipid
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metabolism, similar to hepatocytes. Our data showed that iHep cells were capable of synthesizing
lipids from a cis-unsaturated fatty acid, a trans-unsaturated fatty acid, and a saturated fatty acid,
accumulating the synthesized lipids in cellular vesicles, and secreting the lipids into the culture
medium. Moreover, the lipid synthesis in iHep cells was significantly inhibited in cultures with
lipid metabolism improvers. Meanwhile, in the analysis of the early stage of fibroblast conversion
into iHep cells, we found that the conversion into iHep cells began within 48 hours after
introduction of the transgenes into fibroblasts, and the number of iHep cells increased gradually
as the culture progressed. Both the lipid metabolic capability in iHep cells and the rapid cell-fate
conversion of fibroblasts into iHep cells are two pieces of evidence suggesting the utility of iHep
cells for clinical applications and screening of drugs for patients with liver diseases, as an

alternative to hepatocytes.
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