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A major hurdle in regenerative medicine with allogenic iPS cells is rejection of
transplanted 1PS cell-derived cells or tissues by immune system of the recipients, 1. e. the
issue of histoincompatibility. To avoid rejection, use of immune-suppressive drugs may
be necessary and this can cause immunosuppression sometimes fatal for the patients.
This project is aiming at resolution of the issue of histo-incompatibility in 1PS cell-based
regenerative medicine, and intends to provide critical technical basis for application of
1PS cells to clinical medicine. We have been approaching this issue by modification of
HLA or HLLA-associated genes.

Genome-editing technologies, such as ZFN, TALEN, and CRISPR, have been
widely applied for modification of genes of mammalian cells. We have previously
established TAP-deficient human iPS cell clones by using ZFN technology. TAP
(Transporter associated with Antigen Presentation), responsible for supply of antigenic
peptides (T cell epitopes) to be presented by MHC class I, is a heterodimer composed of
TAP1 and TAP2. In TAP-deficient cells, level of cell surface expression of MHC class I is
decreased and the diversity of the presented peptides is tremendously reduced.
Reduction of diversity of antigenic peptides results in decrease of number of CD8* T cells
reactive to allogeneic MHC class I that participate in attack of transplanted cells. In this
project, we are trying to evaluate the feasibility to avoid rejection of transplanted tissues
by TAP-deficiency. For this purpose, we established a novel experimental system for
induction of differentiation of mouse and human pluripotent stem cells into
cardiomyocytes.

We have also developed a method to generate HLA class I-deficient human iPS
cells by using CRISPR technology. Deficiency of MHC class I of transplanted cells or
tissues dramatically decrease the responsiveness of CD8* cytotoxic T cells against
allogeneic MHC class I.

Another critical issue related to iPS cell-based regenerative medicine is
development of cancer from transplanted cells. Contamination of undifferentiated cells
in the final products is one of the causes of this problem. In order to solve this problem,
we have developed a method to exclude contaminated undifferentiated cells by applying
technology of cancer immunotherapy. We have been trying to identify candidate of target
antigens that is specifically expressed in undifferentiated cells and immunogenicity to
induce response of T cells. As a result, we have identified one protein expectedly very
useful for vaccination therapy or adoptive T cell therapy.



III. RO~ DFEE

(1)

(2) %

1.

PRS- HEEEICR T ST (EWEE 2 R EERGEE 6 1)

Sakisaka M, Haruta M, Komohara'Y, Umemoto S, Matsumura K, Ikeda T, Takeya M, Inomata Y, Nishimura
Y, Senju S. Therapy of primary and metastatic liver cancer by human iPS cell-derived myeloid cells producing
interferon-p. J Hepato-Biliary-Pancreatic Sciences. doi: 10.1002/jhbp.422, 2017

Miyashita A, Fukushima S, Nakahara S, Kubo Y, Tokuzumi A, Yamashita J, Aoi J, Haruta M, Senju S, Nishimura
Y, Jinnin M, Thn H. Immunotherapy against Metastatic Melanoma with Human iPS Cell-Derived Myeloid Cell
Lines Producing Type I Interferons. Cancer Immunol Res. 3: 248-258, 2016.

Suenaga G, lkeda T, Komohara Y, Takamatsu K, Kakuma T, Tasaki M, Misumi Y, Ueda M, Ito T, Senju S, Ando
Y Involvement of Macrophages in the Pathogenesis of Familial Amyloid Polyneuropathy and Efficacy of
Human iPS Cell-Derived Macrophages in Its Treatment. PloS one 11(10) e0163944 2016

Hosoi A, Su'Y, Torikai M, Jono H, Ishikawa D, Soejima K, Higuchi H, Guo J, Ueda M, Suenaga G, Motokawa
H, Ikeda T, Senju S, Nakashima T, Ando Y  Novel Antibody for the Treatment of Transthyretin Amyloidosis.
J. Bio. Chem. 291, 25096-25105, 2016

Imamura Y, Haruta M, Tomita Y, Matsumura K, lkeda T, Hirayama M, Nakayama H, Mizuta H, Nishimura Y,
Senju S. Generation of large numbers of antigen-expressing human dendritic cells using CD14-ML technology.
PloS One;11(4):e0152384. doi: 10.1371/journal.pone.0152384, 2016.

TE &IPS Ml bk I = v o Nlila DR EIREA~DIGH BFEOHPH 257(3)226-232, 2016.

T % iPS Mlam kORIl LN~ a7 7 — P ORAIEE~OISH BERME 57(8)1074-
1079, 2016.

Kunitomi A, Yuasa S, Sugiyama F, Saito Y, Seki T, Kusumoto D, Kashimura S, Takei M, Tohyama S, Hashimoto
H, Egashira T, Tanimoto Y, Mizuno S, Tanaka S, Okuno H, Yamazawa K, Watanabe H, Oda M, Kaneda R,
Matsuzaki Y, Nagai T, Okano H, Yagami K, Tanaka M, Fukuda K. H1foo Has a Pivotal Role in Qualifying

Induced Pluripotent Stem Cells. Stem Cell Reports, 14 (6) 825-33, 2016

& VRV U LFEIRBITHAE - RAX —HR

Cancer therapy with iPS cell-derived myeloid cells (88 Senju Satoru, ~7 177 7 — %1
EWEEE Y R 7 A (MMCB2016 Y 73T 4 1y 7 7 L Ak #—) 201646 H 5 H,
EN

(3) THEE OB - Hdfrdiitta) 1284200 A
PERPH BARERIECONT  BALIRTEDMICAEE HHS 2016 426 H 4 H

(4)

FERF R
ML



