











Figure 6 TIPE2/CISH single or double deletion for adoptive NK cell therapy. (A) Scheme ofthe generation and expansion of WT
or TIPE2/CISH-single or TIPE2/CISH double-deleted human peripheral blood-derived NK cells for adoptive transfer. NK cells
were enriched from PBMCs of healthy donors and electroporated with Cas9 protein and either one or both TIPE2/CISH-specific
gRNAs. NK cells were expanded in a feeder-free manner and stimulated with 20ng/mL IL-12, 50ng/mL IL-15, and 10ng/

mL IL-18 for 2 days before transfer into NDG hIL-15 mice challenged with K562/HCT15 tumor cells 3days prior. (B) Schema

of CRISPR-Cas9-mediated CISH deletion using two guide RNAs (gRNAs) targeting exon 4 of the CISH gene in the direct

and complementary strands. (C-E) K562 tumor growth and endpoint tumor mass are shown for (A). Groups of six mice per
experiment were used. (C, E) Data are presented as the mean+SEM. *p<0.05, **p<0.005, **p<0.001. (Two-way ANOVA (C), one-
way ANOVA (E)). ANOVA, analysis of variance; PBMCs, peripheral blood mononuclear cells.

tumor model, usually with much slower tumor growth.
For example, investigators transferred NK cells on day 13
post tumor inoculation in the MDA- MB231 model in one
study?” when the tumor size was smaller (below 50 mrf)
than that in our study. Taken together, our study supports
further investigations using animal models more closely
mimicking clinical conditions to evaluate the perfor -
mance of TIPE2deleted NK cell therapy in various tumor
conditions to help us determine suitable indications.

In summary, we report that deletion of the intracellular
checkpoint molecule TIPE2 in primary NK cells from
either mice or humans enhances their effector functions
and antitumor activity in adoptive NK cell therapy against
solid tumor models. Our study supports further clinical
validation and suggests that the resistance to exhaustion in
the TME through TIPE2 deletion could be combined with
tumor sensors (eg, NKR or CAR), immune checkpoint

blockade (eg, KIR, TIGIT) and synthetic gene circuits for
future NK cell immunotherapy.
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