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Generating an innovative strategy for X-linked severe combined immunodeficiency (X-SCID), we have utilized an
immuno-deficient pig model that lack a gene coding Interleukin 2 receptor gamma chain (IL-2Rg), which is the
responsible gene of X-SCID. Using neonates of the pig model, Tomonori Nochi (Tohoku University) and Michiko
Nakai (Maff) have discovered that, even after adoptive transfer with hematopoietic stem cells, 1) development of
secondary lymphoid tissues (e.g., Peyer’s patches and mesenteric lymph nodes) is incomplete, 2) IgA level in the
gastrointestinal tract is low and 3) intestinal microflora is abnormal. The aim of our AMED project is to overcome
such obstacles to develop secondary lymphoid tissues with complete function and morphology in the X-SCID pig
model. Specifically, we have tried to develop a puncture technique with echo to transfer the hematopoietic stem
cells into the liver of X-SCID neonates since the developmental process of secondary lymphoid tissues is initiated
in the embryonic stage. Tomonori Nochi firstly tried to determine the exact period of secondary lymphoid
organogenesis in pigs and found that in the gastrointestinal tract the lymphoid structures with T and B cells is found
in neonates whose gestational age is 110 and 91 (not 76). In the mesenterium, the organogenesis was initiated
before the gestational age 76 days. Given that the gestation period of pig and humans is 114 and 280 days,
respectively, and compared with previous researches in terms of secondary lymphoid organogenesis in humans, we
have concluded that the optimal period for adoptive transfer in the pig model could be the gestational age 50 days
that is equivalent to 120 days in humans. Osamu Itano (International University of Health and Welfare) and Minoru
Kitago (Keio University) has tried to transfer the hematopoietic stem cells in the liver of porcine neonates whose
gestational age is 50 days and succeeded to establish the technique using echo. Michiko Nakai has produced
enough numbers of immuno-deficient pigs used for the adoptive transfer. Verifying the data obtained by the pig
model and clinical results obtained from X-SCID patients, Yoji Sasahara (Tohoku University) has collected plasma
and feces from X-SCID patients who received adoptive transfer with hematopoietic stem cells. Through the AMED
project using samples obtained from humans and immuno-deficient pigs, we have tried to form an academic

foundation to develop a novel therapeutics for X-SCID patients.
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