
成熟肝細胞の前駆細胞へのリプログラミング
人工多能性幹細胞（iPS細胞）は様々な細胞に分化する能力を有していますが、肝細胞を含め多くの細胞種で大人の体にある成熟した
細胞にまで分化させることが難しいのが現状です。最近、我々は成熟肝細胞を特殊な培養条件下に置き、増殖能と再分化能のある前駆
細胞にリプログラミングすることに成功しました。このヒトchemically induced liver progenitors: CLiPsは今まで報告されている肝細胞
株やiPS細胞由来の肝細胞様細胞よりも成熟した肝細胞へと分化できるため、薬物毒性試験、創薬研究、肝細胞移植など様々な用途で
有用であることが期待されます。私たちの研究室ではさらにヒトCLiPsの詳細な解析、培養条件の最適化を進め、医療、創薬に役立つ
細胞の作製を目指しています。

Reprogramming mature hepatocytes into progenitors
While iPS cells have a great potential to give rise to any cell types in our body, it is the reality that man types generated from iPS 
cells are immature and not fully functional, including hepatocytes. We have recently succeeded in reprogramming human mature 
hepatocytes into progenitors that have unlimited proliferation and efficient re-differentiation capacities under a special culture 
condition. As these human chemically induced liver progenitors: CLiPs can re-differentiate into more mature hepatocytes than any 
other existing hepatocyte cell lines or iPSCs, we expect that they can become an extremely useful tool for toxicology tests, drug 
screen, hepatocyte transplantation therapy, etc. Our lab further aim to characterize these human CLiPs and optimize the culture 
condition and generates useful resource for medicine and drug discovery.
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iPS cells are extremely useful cells that have a potential to make any cell types like embryonic stem (ES) cells. However, in reality, 
many cell types generated from iPSCs/ESCs are immature and not fully functional, including hepatocytes. Chemically induced liver 
progenitors: CLiPs we have recently generated from mature human hepatocytes can keep proliferating over 3 months, and have an 
efficient re-differentiation capacity into mature hepatocytes.

細胞運命コントロールのメカニズムを探る
2006年、分化した体細胞にたった4つの因子を導入することで人工多能性幹細胞 (iPS細胞)が作製できることが発見されました。iPS細
胞は誰からも作成することが可能なうえ、様々な細胞に分化できるため、病気の発症に関わる基礎研究、創薬、薬剤毒性試験、再生医
療など、多くの分野で活用されています。しかしながら、同じ条件を与えても100 ～ 1000個に1個程度の細胞しかiPS細胞にはならず、
なぜ、少数の体細胞しかiPS細胞ならないのか、また、この4つの因子がどのように多能性を誘導するのか未だ解明されていません。私
たちの研究室ではiPS細胞がどのようにできるのかを研究し、その知見を活かしiPS細胞以外にも医療に役立つ細胞を作製することを目
指しています。

Molecular mechanisms of reprogramming
In 2006, a technology to generate induced pluripotent stem (iPS) cells from differentiated somatic cells using only 4 factors has been 
developed. iPS cells can be derived from any individuals and differentiate into various cell types, they have already been used for 
disease modelling, drug discovery, toxicology tests, and regenerative medicine. However, only 1 in 100-1,000 somatic cells can give 
rise to iPS cells and why the efficiency is so low, how the 4 factors induce pluripotency has not been elucidated. Our group aims to 
understand the molecular mechanism of the reprogramming, improve the technology and also generate fully functional other cell 
types useful for medicine, via cellular reprogramming based on the knowledge.
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iPS cells are extremely useful cells that have a potential to make any cell types like embryonic stem (ES) cells. However, in reality, 
only a limited number of fully functional cell types can be generated from iPS/ES cells to date in vitro. Directing changes of cellular 
identity is still a challenge. We believe understanding molecular mechanisms of iPS cell generation can give us clues of how to 
manipulate cellular identity more efficiently and faithfully.  
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