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Owing to the severe donor shortage crisis, over 100,000 waiting patients die from
end-stage organ failure annually in the United States alone. In the hope of eliminating this
organ shortage, we recently established a preclinical model to treat liver failure using
human iPSC-derived organ bud transplantation (Takebe et al. Nature, 2013; Cell Stem Cell,
2015; Science AAAS Breakthrough Of The Year).

The goal of our project is to translate human iPSC-derived organ bud technology from the
bench to clinic using immunodeficient animals to combat lethal organ failure. Specifically,

we would like to establish four major core aims for demonstrating this proof-of-principle for

human iPSC-derived organ bud transplantation therapy: 1. Clarify the key mechanisms of

self-driven behaviors of organ bud development; 2. Optimize protocols for organ bud




generation; 3. Establish procedures for the ectopic transplantation of generated organ
buds; and 4. Therapeutically evaluate intractable organ failure models. Through these aims,
we will ultimately establish a proof-of-principle for human iPSC-derived organ bud
transplantation therapy, especially in the treatment of liver, pancreas and kidney diseases,

thus potentially addressing the tremendous shortage of donated organs.
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