Cytokine-Autonomous, CAR-Directed, Off-the-Shelf Natural Killer Cells Derived from a Clonal Engineered Master
Pluripotent Cell Line

Tom Tong Leel, Ye Ethan Li%, Ryan Bjordahl!, Robert Blum?, Sajid Mahmood?!, Huang Zhu?, Brian Groff!, Gregory B. Bonello!, Bahram Valamehr! and Dan S. Kaufman?
lFate Therapeutics, Inc., San Diego, CA; University of California, San Diego, La Jolla, CA; Correspondence: bob.valamehr@fatetherapeutics.com, dskaufman@ucsd.edu #3574

ABSTRACT RESULTS
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play an important role in innate and adaptive immunity. Tumor Activities Compared to T-CARmeso Tumor Activities In vivo Persistence of INK Cells
Despite recent clinical advances in the therapeutic use of

NK cells, significant opportunities remain to harness their I s
full potential In adoptive immunotherapy. For example, NK-CARmeso P [Antimesothelinschy

achieving  consistent  manufacturing  of  cancer

- onsistent T-CARmeso {57 ANEREERGER]  cons e cox [
Immunotherapies using patient- and donor-sourced cells
remains a significant challenge to delivering therapies to NK-CAR(-) il Bl ative an
all patients who may benefit. There is also the need to A ] during differentiation Soluble IL-15 titration
Improve the efficacy and persistence of adoptively K e
transferred lymphocytes to promote favorable patient A B
outcomes. " Lloo- y

2B4 CD3({ |IRES

NK-CAR19 -|sP [TAMICDISScRY T cos NkGzo 284 cost | 2n RSN L1sRF s B wisre  AJNENGRR-

A. B.

Relative fold change

150 - 150 -

== NK

1.09 waj? 005 [T 1004 == == .

24.7

~#= INK IL-15RF

We have previously demonstrated that induced pluripotent 80
stem cells (IPSCs) can be genetically edited at the single-
cell level and expanded to create clonal master
engineered pluripotent cell lines, representing a renewable
and reliable starting material for the creation of off-the-
shelf (OTS) adoptive NK cell therapy. Using this unigue =
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signaling domains to mediate a strong increase in NK cell Figure 1. in vitro anti-tumor activity of NK-CARmeso expressing INK cells. NK Targeted Cytotoxicity of Nalm 6-P of the indicated genotypes were differentiated with or without the addition of of
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mesothelin (meso) and anti-CD19 scFvs were added to and T-CARmeso were co-cultured with europium-loaded meso-high target cells of 10000_? conditions. B. iNK cells were extensively washed and placed back into culture in
meso-high K562meso and A1847 cells at different effector to target ratios. ] concentrations of soluble IL-15 ranging from 10ng/ml to 0 ng/ml for 7 days.
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Using an ovarian cancer xenograft model in the initial
study, a single dose of NK-CARmMeso NK cells markedly
iInhibited tumor growth and mediated enhanced survival
(84 days) compared to various controls, including NK cells +PBNK (SSRGS
harboring a 3"-generation T-cell CAR construct with CD28 W
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displayed effective Iin vitro and in vivo anti-tumor day 49. Images_ of representative time points were _shown. B, Tumor_burden of each Figure 5. NK-CAR19 expressing iNK cells display effective anti-tumor activity
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) 7
: . experimental groups, n=5 for all groups: Tumor only, median survival (MS) 41 days; . . . . . P : P 9
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exogenous cytokines. NK-CAR-iNK, P=0.0018, HR=0.2153. BLI with geometric SD is shown. eliminated cytokine dependence of the NK-CAR19 iNK cells.



