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The ultimate goal of this project is to generate human organs in large animals. Successful completion
of this project will directly contribute to the health and welfare of mankind, besides creating avenues
for commercial ventures. Using the temporal and spatial principals of organ development, we envision
to demonstrate a proof of concept study for generation of human organs in large animals. We will also
shows the feasibility of this technology towards commercialization. This project is performed in
collaboration with four institutions, Institute of Medical Science, The University of Tokyo (as core
institution), Meiji University's Faculty of Agriculture, National Institute for Physiological Science,
and JA ZEN-NOH, Central Research Institute for Feed and Livestock.

1. Progress of Institute of Medical Science, The University of Tokyo (Project Leader: Hiromitsu

Nakauchi)

We were responsible to materialize the generation of organs from pluripotent stem cells and
streamline the technical difficulties incurred during this process. We will also develop new
technologies to overcome these problems, primarily using rodent models. In this fiscal year, we have
successfully generated non-rodent early stage embryonic chimeras between rabbit — rabbit and
chimpanzee - mouse. Moreover, we identified specific interspecies barriers that hinder chimera
generation. We strongly believe that by overcoming these barriers, we can significantly improve the
generation of non-rodent interspecies chimeras and interspecies organogenesis.

2. Progress of Meiji University Faculty of Agriculture (Hiroshi Nagashima)

The purpose of this group is to realize the production of heterologous organs by blastocyst
complementation in pigs. In this fiscal year, they succeeded in knocking-out several genes relating to
organ/tissue generation by genome editing. As an alternate approach to blastocysts complementation,
they are also working on organ generation by conceptus complementation using surgical injection of
pluripotent or progenitor stem cells into organogenesis deficient swine fetuses. In the trial of generating
interspecific chimerism, chimpanzee 1PS cells were shown to survive after blastocyst injection in porcine
early fetuses. In the development of disease model pigs, a line of Marfan syndrome model was established.
Artificial reproduction of disease models including muscular dystrophy, congenital metabolic disorder,
and SCID was achieved.

3. Progress of National Institute for Physiological Science (Masumi Hirabayashi)

Dr Hirabayashi’s group used blastocyst complementation method to generate allogeneic and xenogenetic
organs in the organ-deficient rat models. Post transplantation of these organs, they will perform long-term
studies to examine their physiological function. Furthermore, they are generating DNA libraries from
haploid embryonic stem (ES) cells, to develop a consortium for disease modeling using rats. In this fiscal
year, they successfully obtained vessel deficient rats by knocking-out Flk1 gene. They also generated
xenogenetic mouse thymus and kidneys in Foxnl-knocked-out (KO) rats and Sall1-KO rats, respectively.
Interestingly, xenogenetic chimeric rats carrying mouse thymus had a certain T-cell population in their
peripheral lymphocytes.

4. Progress of JA ZEN-NOH, Central Research Institute for Feed and Livestock (Kazuo Fukawa)

The purpose of this research group is to develop a humanized model pig having human hematopoietic
system. Specifically, they are attempting to create above humanized pig model by combining in utero
transplantation technique and recombinant DNA technologies. In this fiscal year, we firstly obtained two
new genetically modified pig somatic cells for inducing deficiency of pig hematopoietic system using both
gene editing and gene targeting techniques. Secondly, we generated prototype neonatal piglets for
hematopoietic deficient model by somatic cell nuclear transfer, and we confirmed that their body weights
and spleen sizes were smaller than normal neonatal piglets. We also produced prototype pig fetuses and
isolated porcine fetal fibroblasts from them. Moreover, as the basic trial to complement human
hematopoietic system in the pig body by in utero human hematopoietic stem cell transplantation, we
examined the transplantation site on pig fetus and the detection method of human blood chimerism in pig
blood through 6 times in utero human CD34 positive progenitor cell transplantation experiments using
wildtype pig fetus.
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