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Practical Research for Innovative Cancer Control
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Immunocytotherapy based on iPS cell stock against advanced gastric cancer
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Generation of HLA-deficient iPS-ML/IFNBy
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Non-clinical efficacy evaluation (Analysis of host immune response in a syngeneic model)
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Non-clinical safety evaluation (tumorigenicity test, safety assessment)
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Establishment of manufacturing system for investigation product (Factory operation, SOP creation)
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Creating a clinical trial product overview statement
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Interferon (IFN)-B possesses multiple anti-cancer functions. Direct anti-cancer effects of this cytokine by
inducing growth arrest or apoptosis of various cancer cells is well established. Induction of ant-cancer
immunity and inhibition of tumor angiogenesis have also been described. Despite the multiple anti-cancer
mechanisms, application of IFN-B as anti-cancer agents is so far limited to the therapy of melanoma, renal
cancer, and some brain tumors.

The drawback of IFN-B as anti-cancer drug is its short half-life (1-2 hours) in blood and low efficiency of
tissue penetration after intravenous administration. On the other hand, high-dose intravenous
administration may cause systemic toxicity. Thus, development of delivery system is desirable to make IFN-
B act specifically in cancer tissues.

In many tissue samples of solid cancers, myeloid lineage cells including macrophages exist as components
of tumor stroma along with other immune cells. Macrophages express receptors for many kinds of leukocyte-
attracting factors, such as chemokines, activated complements, and DAMPs (damage-associated molecular
pattern molecules). Multi-step attraction by these factors induces the efficient infiltration of macrophages
into cancer tissues. Macrophages producing high dose of IFN-8 may be useful as cellular DDS for anti-cancer
therapy. However, it is impossible to amplify human peripheral blood monocytes and quantity of
macrophages obtained from donated blood is insufficient. We have previously established a method to
generate human 1PS-cell-derived myeloid cells with proliferation capacity.

1PS-ML intensively infiltrated into the tumor tissues. Expression of various chemokine receptors,
complement receptors, TLRs, and also MMPs by iPS-ML, similar to natural macrophages, accounts for the
efficient cancer tissue infiltration. In the current study, iPS-ML introduced with an expression vector for
IFN-B GPS-MIJ/IFN-B) exhibited profound therapeutic effect against primary and metastatic liver cancers
1n human-mouse xenograft models.

We cannot evaluate immune system-mediated anti-cancer effect of IFN in xenograft models using immune-
deficient recipient mice. Thus, we established syngeneic models of peritoneal metastasis cancer and liver
metastasis, by implantation of mouse cancer cells (melanoma and colon cancer) into syngeneic mice. By using
such cancer models, we analyzed the therapeutic effect of mouse ES cell-derived myeloid cells producing IFNs
(mouse ES-MIJ/IFN, a equivalent of human iPS-MI/IFN). ES-MIJ/IFN exhibited significant therapeutic effect in
these experiments, consolidating proof-of-concept of anti-cancer therapy with iPS-MI/IFN.

We are developing a manufacturing system to generate iPS-ML as cellular therapeutics. We have established a
procedure for a large scale cell culture using a automatic system (WAVE-25 Bioreacotr, GE Healthcare), which
allows closed culture of 108 -10 floating cells. After the expansion culture, iPS-ML are subjected to processing
step including cell collection, washing, re-suspension in freeze media by using Clinimacs Prodigy (Miltenyi Biotec),

an automatic cell processing system.
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