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Induced pluripotent stem cell-derived dendritic cell vaccine therapy genetically
modified on the ubiquitin-proteasome system
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We focused on the ubiquitin-proteasome-mediated processing of ubiquitin and
tumor-associated antigen (TAA) as a means of enhancing the anti-tumor effect of iPS cell-derived
dendritic cell vaccines (iPSDCs), This study demonstrated that the introduction of a fusion gene of
ubiquitin and tumor-associated antigen (TAA) into iPSDCs enhances TAA processing through the
ubiquitin-proteasome system, thereby increasing the antigen-presenting ability of iPSDCs and
enhancing their antitumor effects.

iPS



dendritic cells DCs T

DCs iPS
iPSDCs DCs
in vitro carcinoembryonic antigen (CEA)
iPSDCs CEA cytotoxic T lymphocytes (CTLS)
CEA in vivo CEA iPSDCs
iPSDCs RNA
in vitro RNA iPSDCs
CTLs neoantigen

iPSDCs
TAA Mesothelin (MSLN) iPSDCs
Ub
MSLN iPSDCs MSLN
MSLN CTLs

iPSDCs
3 peripheral blood mononuclear cells (PBMCs)
4 iPS iPS
Matrigel dish 5 iPSDCs
1  bonemorphogenetic protein BMP 4 4
2 vascular endothelial growth factor  VEGF | basic fibroblast growth factor b-FGF , stem
cell factor SCF StemPro-34 2 3 SCF, macrophage
colony-stimulating factor M-CSF , thrombopoietin  TPO , Fms-related tyrosinekinase FIt -3
ligand, interleukin 1L -3 StemPro-34 7 4  M-CSF Fit-
3 ligand, granulocyte macrophage colony-stimulating factor GM-CSF StemPro-34
3 CD14 auto MACS Pro
5 GM-CSF, IL-4 5
DCs
MSLN AxCAMSLN COS-TPC
(cosmid-terminal protein complex) B-gal AxCALacZz COS-TPC
PBMC DNA 5 5 AGT
CCG CTA GCCACCATG CAGATCTTCGTGAAGACC3 3 5 TAGTCCGTC
GACGTATTTAAATCGACC CCCCCT CAAGCGCAGGAC3 PCR
5 Nhel Kozak CGCCACC ATG 3
N Swal
cDNA PAXCAwt
MSLN Swal
Ub-MSLN Ub-MSLN AXCAubiquitin-MSLN
COS-TPC DCs 100 multiplicity of



infection (MOI) DCs

DC rhiL-6, rhIL-1B, rhTNF-a, PGE2 2
iPSDCs
Monocyte-derived DCs (MoDCs)  iPS (iPSDCs)
CDl1llc CD40 CD80 CD83 CD8 HLA-ABC HLA-DR
MSLN Ub-MSLN
MSLN CTLs
PBMCs MSLN DCs 201 1 3
auto MACS Pro CD8(+) CTLs CTLs HLA-A2 MSLN
SLLFLLFSL (A220-2s) VLPLTVAEV (A2s30.535) PE
FITC CD8
MSLN CTLs SCr SICr-release
assay Epstein-

Barr virus (EBV)-transfected B-lymphoblastoid cell lines (LCLS)

MoDCs iPSDCs

CD11c CD86 HLA-ABC HLA-DR MoDCs iPSDCs CD40
CD80 CD83 MoDCs iPSDCs MSLN Ub-MSLN
MSLN DCs CTLs

3 MSLN MoDCs (MoDCs-MSLN)

MoDCs-MSLN CTLs MSLN LCLs
3 MSLN iPSDCs (iPSDCs-MSLN)
iPSDCs-MSLN CTLs MSLN LCLs
MSLN LCLs
iPSDCsMSLN CTLs MSLN
MSLN
LCLs SICr-release assay HLA-A2/A24
A B HLA-A2  MSLN A2uo2, A2e0s:  HLA-A24
MSLN A24au2.451), A 24435413, A2 75,483 LCLs
HLA-A2/A2 C HLA-A2 MSLN
A2(2028), A2(530.538) LCLs
MSLN DCs
(1) DCs MSLN
FACS DCs MSLN Ub-MSLN
MSLN MSLN DCs DCs MSLN

MG132 Ub-MSLN



DCs

@) CTLs
MSLN
MSLN
Ub-MSLN
©)
MSLN

CTLs

MSLN
CTLs Pentamer
iPSDCs
iPSDCs
iPSDCs CTLs

DCs

CTLs
CTLs 227%

Ub-MSLN

MSLN

MSLN
1.17%
2

CTLs

iPSDCs



1 1 0 0

Tominaga Shinta Ojima Toshiyasu Miyazawa Motoki Iwamoto Hiromitsu Kitadani Junya Maruoka
Shimpei Hayata Keiji Yamaue Hiroki

Induced pluripotent stem cell-derived dendritic cell vaccine therapy genetically modified on
the ubiquitin-proteasome system

2023

Gene Therapy

DOl
10.1038/s41434-023-00388-2

36

2023




