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Creating mice with humanized thymic environment

We have previously created immune-deficient NSG mice that separately express HLA class I and

class II molecules. Furthermore, we have created NSG mice that express both HLA class I and

class IT molecules together, namely HLA-A24 (most common in Japanese population) or HLA-A2
2



(most common globally) together with HLA-DR4. We transplanted sorted HLA class I- and class
II-matched human cord blood hematopoietic stem cells into these NSG mice within 72 hours
after irradiation. By performing phlebotomy every 3 weeks, we detected human myeloid and B
cells at 1 month post-transplantation and human T cells at 3 months post-transplantation in
peripheral blood of the recipients. After long-term observation past 4 months
post-transplantation, we detected human CD4+CD8+ T cells and other immature human T cells
in the thymus of the recipients. In addition, we found human CD4+CD8- and CD4-CD8+ T cells
in the spleen and lymph nodes, as evidence of human T cell maturation in NSG recipients.
Moreover, we have collected human cord blood and leukemia samples that match both class I

and class II molecules expressed in NSG mice for co-transplantation experiments.

Expression of human environmental molecules through CRISPR and conventional genetic
modifications

To more efficiently create NSG recipients expressing other molecules that constitute the human
immuno-hematopoietic microenvironment, we assessed the use of CRISPR-Cas9 in fertilized
oocytes and ES cells. To do so, we used constructs containing human genes that were created last
year. We found that introduction of human genes using CRISPR-Cas9 into fertilized NSG
oocytes led to decreased birth rates with low knock-in rates compared with B6 controls.
Therefore, we went on to develop ES lines from NSG mice which have been technically difficult
to date and succeeded in developing an ES line that were stable for over 20 passages in culture

by inhibition of two key signals in standard ES culture conditions.

Assessment of antibody drugs using humanized mice

We have previously confirmed antibody binding to the target molecule in vivo in NSG mice
engrafted with human hematopoietic cells. In addition, in newly created humanized mouse
model showing chronic inflammation in the skin and lungs, anti-cytokine receptor antibody
resulted in alterations in human regulatory T cells. To test these antibody drugs in vivo, we
created humanized NSG mice engrafted with human acute myeloid leukemia, human chronic

myeloid leukemia and human acute lymphoblastic leukemia.
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