Stimulatory cells plus IL-12 and IL-18 augments NK cell expansion, transduction,

memory phenotype, and in vitro and in vivo CAR NK cytotoxicity & persistence n kO r-l-O

Anmol Vohra, MS; Kathryn Jamboretz, MS; Sasha Lazetic; Daofeng Liu, Ph.D.; Denise Gonzalez; Ivan Chan, Ph.D.; James B. Trager, Ph.D.
Nkarta Inc., South San Francisco, CA, USA

Introduction Results ; ' Figure 7: Preclinical Model Feeder stimulated NK with 1L-12 &
NK cells have been expanded on K562 stimulatory cells expressing Figure 2: Expansion 6 healthy PBMC donors were expanded 7 i Figure 4: Cytokine Production IL-12 & 18 titrations on NKSTIM :IL-18 drives significantly greater activity and perS|sten5ce na
membrane-bound (mb) IL-15 and 41BBL (NKSTIM) for clinical use and 1 days in a matrix of 4 concentrations each ranging from 20-0.08 ! expanded NK drive potent IFNy accumulation over 3 days.  ©D139 CAR-NK NALM-5 xenogra7ft tumor model. 1x10° NALM-6
can be genetically modified to express activating chimeric receptors ng/ml IL-12 and IL-18 inoculated at day 0. Day7 fold expansion is : Peripheral blood NK were expanded 7 days and plated with o were |njecteq at Day 0 and 2x107 CD19-CAR NK with or without
[1,2,3]. Engineered NK cells targeting CD19 show in vitro and in vivo shown for IL18 @ 4ng/ml (A) and 20ng/ml (B) i varying concentrations of IL-12 or 18 alone or in combination. i 12-18 were inoculated 4 days later.
cytotoxicity against relevant tumor targets that can overcome A i 5 . Activation with NKSTIM plus 12-18 synergizes to drive high | o
endogenOUS resistance to NK cells. NK cells activated in the presence Purifi.ed NK Expansion Titering IL-12 With IL-18 at 4ng/ml : Pu.rified NK Expansion Titering IL-12 With IL-18 at 20ng/ml i levels of IFNY accumulation. i - CD19-CAR NK " Imaging
of IL-12, IL-15 and IL-18 develop cytokine induced memory-like 5 1501 . iongm | 51 . oo | ' NALM-6  CD19-CARNK12-18 oo
phenotype and function; these cells have shown clinical promise [4]. : T e i Q T s i 72 hours titration of IL-12 & 18 alone 72 hours titration of 1L-12 & 18 alone & in combo i ‘ I T N S ~ 4 Colection
Here we describe NK cell function and phenotype achieved by >, L B B BN v B | o | Time DO 3 4 71011 15 1719 26 A Nk cELLs v
combining robust expansion driven by K562-mblL15-41BBL with the s A . - e | | -2 osnemis e o
induction of a cytokine-induced memory phenotype achieved after = T e ¢ « - A S SN NN W | T R o } o
exposure to IL-12 and IL-18. AT | Ay | £ | g : i o :
"""""""""""""""""""""""""""""""" C tzcemcensaton | | g M § i L P00 2 T s
Methods i | T | Wy | ]
_ _ _ o _ Figure 3: FlowPhenotype 3 donors were expanded on NKSTIM i - S | 10 i o Zodays?’o 00
NK ceII. expansmr.], cyt(?kme sgcretlon, cytot.oxmlty 6_196‘”‘5t with or without soluble 12-18 (10 & 20ng/ml respectively) spiked ! cresnelelm] | (Cytokine] (ng/ml) | -
tumor lines at various time points, and persistence in culture at day 0 or with NKSTIM feeder engineered to express membrane | Darts Post inection. “Day1 PoutInjecton
;)\Z/er 5dv;/|_ee1lés(\;v§s1 gc)’”_‘riared Wiﬂ; 0; Vlzli;[(hOUt eﬁposu(;e toC:L- bound IL-12 and IL-18. Flow cytometry was used to characterize '@ =~ 77777777TTTTTTTTTTTTTomoomomomsosooomoosooomoooooono | - p-0.00 - T
ana IL- -10). Ihe expanade were transduce the cells over 7-35 days of expansion. 12-18 drives a decrease in | . . | FE 52 .
with a CD19 CAR construct, and the resulting cells were CD57 (A) and increasé in CDF6)2|_ (B) and NKG2C (C) over 21 i Figure 5. Nkarta CD19 based chimera (NKG2D.aCR) i §;2 :3
evaluated for CAR expression, cytotoxicity and in vivo days. Weekly tracking of memory markers over 5 weeks (D | | & - =2
efficacy against relevant cell lines. shgws an ingrease, agnd then Cor}:stant NKG2C D21-35 e>£pr)ession , CD19CAR ‘ o8 | H | : 3 :
_ _ and an initial spike and subsequent drop in CD62L. Both NKG2C i
NK Expansion with IL-12 and IL-18 NK percentages and surface level expression (E) increase in an _ _ L . | .
Healthy donor PBMC NK were expanded on K562-mblL15- example donor from D14 to D21 with a concurrent loss of CD57 Figure 6. Genetl_c MO(?I'f'Cat'O" & Cytotoxicity 12-18 plus_ | «
41BBL stimulatory cells (NKSTIM) with IL-2 alone or with IL-2 | expression by day 21. NKSTIM expansion drives comparable CD19 CAR expression  , » »
(A) over 3 weeks and significantly more potent CAR-CD19 driven
plus IL-12 and IL-18. Expanded NK were then measured for A. B. C. cytotoxicity against NALM-6 (B & C). 3 donors were expanded CO“C'USiOnS
expansion, cytotoxicity and memory-like phenotype. cDs? cDeaL NKG2C y y ag ' P

with or without 12-18 plus NKSTIM and genetically modified with IL-12 and IL-18 in combination with Nkarta’s NKSTIM feeder NK

expansion platform significantly augments NK phenotype and
function.

.

a retroviral CD19-CAR-mblL-15 construct. Cells were assayed
for cytotoxicity 7 days post transduction for 4 days against
NALM-6 and both unmodified and CAR expressing cells showed
significantly greater in vitro cytotoxicity over 4 days (B) and at the * Addition of IL-12 & IL-18 drives significantly greater in

Transduction with CAR constructs & in vivo experiments i
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Expanded NK were genetically modified with a retroviral
construct consisting of the FMC63 scFv CD19-0OX40-
CD3zeta CAR and mblL-15 to drive persistence. Modified
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