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Regeneration gives youth and clonality
to anti-cancer immune cells

iPS cells

Reprogramming

Exhausted T cells

Rejuvenated T cells

• antigen-specific
• younger memory
• high quantity

Differentiation

• antigen-specific
• over differentiated
• limited quantity

• pluripotency
• unlimited proliferation

• antigen receptor modification Conceptual image of regenerative T cell immunotherapy
from Minagawa A et al.,  Cell Stem Cell 2018 



2D differentiation of human PSCs generates TCR-expressing 
immune cells that resemble peripheral T or ILC/NK
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• 2D T cell differentiation in PSC/OP9-DL1 cell coculture

Adaptive T Cells :
Cytotoxic T Lymphocytes 
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The right iPSC-immune cell in the right place 
at clinical setting

• 表（⽐較）
• それぞれが、もとの細胞の特徴を保存している

iPSC-
derived

Receptor 
modification

NK receptors Homing to 
tumor site
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(survival in vivo)

Injection GVHD 
risk
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Local No - Less
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CAR
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Systemic Possible

Ueda T., unpublished data

Direct and multiple injections to 
localized tumor site

Intravenous and multiple systemic injections 
to remote and disseminated tumor site 
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HLA-homozygous allogeneic iPSCs for clinical 
development of immunotherapy
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HLA Haplotype identical Peripheral Blood Cord Blood

1st frequent        17% of JPN 1 released (4 clones) 2 released (5+4 clones)

2nd frequent         9% of JPN 1 released (4 clones) 1 released (4 clones)

3rd frequent        8% of JPN 1 released (5 clones)

4th frequent        5% of JPN 1 released (1 clones)

HLA-C*12:02 : 22%

7 iPSC lines may cover 
most of the global population

• Currently available iPSCs distributed by CiRA Foundation

Cell Stem Cell, 2019



Utilizing anti-GPC3 iCAR-ILC/NK
for treatment of ovarian cancer patients

• Glypican-3 (GPC3)
• A glycoprotein anchored on the cellular membrane that connects functional proteins and their receptors
• Limited expression in fetal liver, and no expression in normal tissues
• Highly expressed in hepatocellular carcinoma, ovarian cancer, lung squamous cell carcinoma,

malignant melanoma, and pediatric malignant tumors.

CAR-T : tumor cells = 1 : 3 
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GPC3 iCAR-ILC/NK cells

iPS cells

• Peritoneally disseminated ovarian cancer may be
treated by local and multiple injections of CAR-
expressing iPS-NK cells

• 3rd gen. CAR

• Targeting ovarian cancer by iCAR-ILC/NK cells

Ueda T et al., Cancer Science, 2020



Clinical Cell Production (1) 
CAR-transduced iPSC Master Cell Bank Generation

• lenti-CARによるMCB作製（信頼性基準）
• 分化細胞での選択
• MCB evaluation by genotoxicity (no intronic insertion)
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• Functional screening of CAR-iPSC clone for MCB

Ueda T et al., Cancer Science, 2020

CiRA’s
HLA-iPSCs

GPC3 CAR lentiviral 
vector



21Days

iCAR-HPC*

iCAR-LPC**

iCAR-ILC/NK

Frozen iCAR-ILC/NK

14Days

1Day

11Days

CAR-iPS cells (Master/Working Cell Bank)

CAR-iPS cells (Seed cell stock) Clone #22

CAR lentiviral vector

CiRA’s iPSC QHJI01s04 from FiT

**lymphoid progenitor cells*Hematopoietic Progenitor cells

Patient’s PBMC feeder

Clinical Cell Production (2) 
GMP-processing for anti-GPC3 iCAR-ILC/NK induction

• FCM phenotyping of differentiating HPC, LPC, and ILC/NK cells

Ueda T et al., Cancer Science, 2020

• Manufacturing strategy

*hematopoietic progenitor cells, **lymphoid progenitor cells



CAR-dependent and -independent iCAR-ILC/NK 
effector functions contributed to therapeutic effects

• Koc7cに対して、IFN、Killing、in vivo

iCAR-ILC/NK

PBS

in vitro in vivo

Ueda T et al., Cancer Science, 2020

iCAR-ILC/NK

iCAR-ILC/NK

Koc7c ovarian cancer intraperitoneally 
inoculated NSG mice



Non-clinical safety test (1):
in vivo acute toxicity test of iCAR-ILC/NK

• Tox study
• LIN28 detection
• cytokine independent proliferation

• schedule 0 3 7 (days) 21 

1.0 x107 i.p. x 6 times x 12♀NSG mice
iCAR-ILC/NK

10 14 17 

anti-human nuclear Ab staining HE staining

• Infiltrated human cells to omentum around
stomach(4), spleen(4), and pancreas(2) in 12 mice

• No body weight change to control
• No laboratory data change to control

in vivo toxicity  test

Ueda T et al., Cancer Science, 2020
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• general status and lab data

• test items
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Lab data Organs for histology

• histology @ day 21

Organs in bold letter were weighed at sacrifice 

• No organ weight change to control

omentum



Summary

• CD8αβ cytotoxic T cells and NK cells were induced from HLA-
homozygous allogenic iPS cells in a clinically relevant 
manipulation protocol; both are thought to be candidates of an 
immune-cell therapy platform.

• Anti-GPC3 iCAR-ILC/NK produced by a clinically relevant 
manipulation protocol showed therapeutic efficacy and safety in 
non-clinical tests using an animal model

• Preparation for a clinical trial targeting GPC3-expressing ovarian 
cancer by the iCAR-ILC/NK is ongoing.
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