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e OE (F130) : GM-CSF i#{a-E A iPS 7 7 F L (iPSIGM-CSF)#fifid & SeV <27 4 —
YL R OB RIS X 0 VERR L. 4> 8D GM-CSF D pEA Z Fg# L 7=, iPS/IGM-CSF #ifial %,
FEE N iPS AL & [FAIER DT REFZMIPAT B & Ot ffa B~ — 7 — 3B L TR Y . epfiat: o HERr
MR ST, REEFEME~ T A (LLC) HERR~ 7 AET /UIZEV T iPSIGM-CSF ffifa v
TF BRI WT, MEEEE R LA R TR NERNTUESEIRERZBD bz
(p<0.05) ., [FVEHERRET, RERD CHFEMEREEOEBERAEEREBORN-T-, F
7o, S R EBR D CDA BRME T KON CD8 5% T it o5 2 H i Lz, ULk
X0, FREOBIRBEERIE L L TOaEMEIRE ST,

R RS OBEEE (3€32) : Our results of in vitro assays demonstrated that non-transmissible recombinant
Sendai virus-mediated mouse GM-CSF gene transfer to iPS (iPS/GM) cells was effective to produce
abundant GM-CSF in vitro (200~ng/10° cells/24 hrs) and iPS/GM-CSF cells maintained their stemness
in terms of morphology and antigenicity as evidenced by the expression levels of SSEA-1,0ct3/4 and
alkaline phosphatase similar to those seen in unmodified iPS cells. Our results of in vivo studies using
immunocompetent mice demonstrated that mice treated with both prophylactic and therapeutic
vaccination using irradiated iPS/GM-CSF (ir.iPS/IGM-CSF) cells significantly suppressed the tumor
growth of subcutaneously transplanted syngeneic LLC mouse poorly immunogenic lung cancer in the
left flank. Of note, during these treatments described above, no serious adverse events were
observed with lack of liver and kidney dysfunctions as evidenced by biochemical analysis as
well as absence of loss of body weight, suggesting its relative tolerability of use of iPS cells as
vaccine cells. Furthermore, in vivo depletion assays showed that the antitumor effect
observed in mice treated with ir.iPS/GM-CSF cells was significantly abrogated by depleting
CD4+T or CD8+T cells, demonstrating its partial dependence on T cell-mediated cellular
antitumor immunity. In conclusion, this is the first report that demonstrated a therapeutic antitumor
efficacy of normal fibroblast-derived iPS cell vaccines including iPS/IGM cells, providing possible
implications that these novel vaccine strategy using iPS cells could induce CSCs associated
antigens-specific antitumor immunity and be a promising prophylactic or therapeutic anticancer
modality.
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Novel cancer immunotherapy using induced
pluripotent stem cells genetically engineered to
produce GM-CSF.

Ayumi Wanatabe, Hiroyuki Inoue, Chika
Sakamoto, Megumi Narusawa, Shohei Miyamoto,
Makoto Inoue, Keisuke Okita, Koichi Takayama,
Mamoru Hasegawa, Yoichi Nakanishi, Shinya
Yamanaka, and Kenzaburo Tani.
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A novel cancer cell vaccine using induced
pluripotent stem cells genetically engineered to
produce GM-CSF elicits substantial antitumor
immunity in a syngeneic mouse model.
Hiroyuki Inoue, Ayumi Watanabe,Chika
Sakamoto, Megumi Narusawa, Shohei Miyamoto,
Makoto Inoue, Koichi Takayama, Mamoru
Hasegawa, Yoichi Nakanishi, and Kenzaburo
Tani.
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