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Humanized mouse models with endogenously developed human natural killer
%}j(ﬁrﬁa cells for im vivo immunogenicity testing of HLA class I-edited
iPSC—derived cells
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Stem cell-derived therapies follow the same compatibility considerations between
donors and recipients as regular transplantations and transfusions. The next
development of human induced pluripotent stem cells (hiPSCs) for regenerative
medicine consists in depleting the human leukocyte antigen (HLA) expression on
donor hiPSCs to make them universally compatible.

Various types of HLA-edited hiPSC-derived cells that evade allogenic immune
responses are being developed for regenerative medicine. However, the HLA class 1
depletion makes the same cells vulnerable to natural killer cell responses. To answer
this concern, selective HLA molecules deletion such as HLA-A/B-knockout hiPSCs,
which retain the NK inhibitor HLA-C, has recently been developed. To test the
immunogenicity of HLA-edited cells in vivo, humanized mice with endogenously
developed human NK cells would be significant assets.

The aim of this study was to formally establish the appropriateness of humanized
mice for in vivo immunogenicity testing against NK cells and further clarify the
immunogenicity of HLA-edited hiPSC-derived cells from different blood lineages and
differentiation stages. To this end, MSTRG and the commercially available
NSG-SGM3 mice were chosen, as they are next generation strains that are
enhanced for human hematopoietic cell reconstitution. Additional treatment with
human interleukin (IL-15) / IL-15 receptor a after human hematopoietic stem cell
engraftment successfully reconstituted high levels of endogenous human NK cells.

In these humanized mice, it was found that 1) HLA class I-depleted megakaryocytes
were rejected dependent on the human NK cell level in both models, 2) HLA class
I-depleted T cells, which is another major cell type in the translational phase, were
similarly rejected, and 3) HLA class I-depleted hematopoietic progenitor cells (HPCs)
were also rejected, but HLA-A/B-KO HPCs were not.

These results provide in vivo proof that HLA class I-depleted hiPSC-derived grafts, if
not retaining HLA-C expression, are rejected by NK cells, and simultaneously
strongly support the applicability of humanized mice reconstituted with NK cells (or
“hu-NK-mice”) for the preclinical in vivo assessment of various types of HLA-edited
cells. Therefore, giving a more reliable basis for applying HLA-edited hiPSC-derived
cells to clinical application.
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