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We established human i1PSC derived from human peripheral blood T cells by
episomal vector mixture expressing six genes (0CT3/4, KLF4, SOX2, L-MYC, LIN28, and dominant
negative mouse p53), and transduced the EVCAR gene by lentivirus vector. The EVCAR-iPSC expressed
EvCAR and stem cell markers (NANOG, OCT3/4, SSEA4, TRA-1-60). Matrigel-suspended EvCAR-iPSC formed
teratoma in NOG mice subcutaneously. Whole-genome analysis revealed that the EvCAR-iPSC harbored T
cell receptor recombination and seven non-synonymous heterozygous mutations. The EvCAR transgenes
were inserted into the introns of the CLBP, TMEM132D, and PSMF1 genes. Next, we induced EvVCAR-NKC
via spin embryoid body (EB) culture. The established EvCAR-iPSC were cultured in APEL 2 medium
containing SCF, VEGF, BMP4, and Y-27632 in 96-well round-bottom plates for 10 days to form EB. The
EBs included 37.5% CD34/CD43-positive hematopoietic stem/progenitor cells.

iPS CAR Natural killer cell



Cancer immunotherapies such as immune checkpoint blockade, adoptive T cell therapy, and
chimeric antigen receptor (CAR) therapy, which rely on the targeted destruction of cancer cells,
might be a promising alternative for treating glioblastoma (GBM). CAR, which consists of the
antigen-binding domain of the antibody and a signal transduction domain, enhances the anti-
tumor activity of immune effector cells.

Epidermal growth factor receptor variant 111 (EGFRvIII) isthe most common variant of EGFR
detected in 50% of al EGFR-amplified GBMs and is rarely observed in normal tissue. Although
EGFRuvIII is considered a promising target of CAR, clinical trials of EGFRvIII-targeting CAR
(EvCAR)-expressing T cells for GBM have reported, it failed to inhibit progression due to the
loss of EGFRvIII on the treated GBM cells. Therefore, immune cells that target plural antigens,
and not singular antigens, are required for eradicating GBM.

Natural killer cells (NKC) recognize GBM cellsviasevera activating and inhibitory receptors,
and kill GBM cells. EVCAR might enhance NKC-mediated killing against EGFRvII1-expressing
GBM cells. However, it is challenging to induce CAR-expressing NKC (CAR-NKC) because of
the difficulty of gene transfer to primary human NKC, even with lentivira vector. However, it is
relatively easy to transduce exogenous genes into induced pluripotent cells (iPSC) by lentivirus
vector. If CAR-NKC can be induced from EvCAR-transduced iPSC (EvCAR-iPSC), it would be
possible to obtain EVCAR-NKC as necessary.

The aim of this study is to induce EVCAR-iPSC—-derived NKC for GBM therapy. And, we
would like to show that EvCAR-iPSC—derived NKC could be an “off-the-shelf” cell-based drug
for anti-GBM immunotherapy.

We established human iPSC derived from human peripheral blood T cells by episomal vector
mixture expressing six genes (OCT3/4, KLF4, SOX2, L-MY C, LIN28, and dominant
negative mouse p53). The next stage we transduced the EVCAR gene by lentivirus vector, and
showed that the EVCAR-iPSC expressed EVCAR and stem cell markers (NANOG, OCT3/4,
SSEA4, TRA-1-60). Furthermore, it was confirmed that matrigel -suspended EvCAR-iPSC
formed teratomain NOG mice subcutaneously. Whole-genome analysis was a so carried out to
confirm that the EvCAR-iPSC harbored or not T cell receptor recombination or any mutations.

The EVCAR transgenes were inserted into the introns of the CLBP, TMEM 132D, and PSMF1
genes. Next, we induced EVCAR-NKC via spin embryoid body (EB) culture. The established
EvCAR-iPSC were cultured in APEL 2 medium containing SCF, VEGF, BMP4, and Y -27632
in 96-well round-bottom plates for 10 daysto form EB. The EBsincluded 37.5% CD34/CD43-
positive hematopoi etic stem/progenitor cells.



We egtablished EVCAR-iPSC. The EVCAR-iPSC harbored seven heterogenous mutations
compared to primary human T cells prior to induction. The EVCAR transgenes were inserted into
threeintrons of the EVCAR-iPSC genome. Thefindingsindicate that any mutationsand insertions
affecting tumorigenesiswere not detected in the EVCAR-iPSC. We successfully induced EVCAR-
iPSC—derived EVCAR-NKC, but less frequently. The selection of highly NKC-producible iPSC
clonesisrequired to obtain the amount of cellsthat can be used in clinica trids. Further, thereis
aheed to evaluate the anti-tumor effects of the EVCAR-NKC against GBM, whichis ongoing. In
any time, the EVCAR-iPSC-derived NKC might provide a safe “off-the-shelf” NKC-based
immunotherapy for GBM.
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