Characterization of the anti-tumor activity of memory cytokine enriched NK cells (M-ceNK)
against tumors with neuroendocrine features
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Backg round Results M-ceNK cells are highly activated and primed for killing

Small cell lung cancer (SCLC) is an aggressive neuroendocrine (NE) carcinoma with few SCLC and other neuroendocrine cancer cell modes are highly susceptible
treatment options. Although immune checkpoint blockade (ICB) is approved in combination to lysis by M-ceNK A Effector Functionality
ywth Chemothgrapy in exter)swe stage disease, only a subset of patients experience an Ki67 Perforin Granzyme B IFN-y
improvement in overall survival. Studies suggest that a lack of response to ICB is partially A NEUROENDOCRINE SCLC 120 120 120 120
attributable to low expression of MHC-class I. In a recent report, our group found that the lack ' | | '
L . . . DMS79 H69 H446 2 1004 g 100 €000 R0 oo 100 ©oeeee @sesee® © 0 @ 1004
of MHC-class | can be utilized to enable targeting by NK cells stimulated with an IL-15 100- _ : T - - !
cytokine superagonist (N-803). These findings led us to hypothesize that cytokine stimulated o NK PO " 7 " o NK
. . . . 801 > ‘ ' ' ' @ NK + N-803
memory-like NK cells (M-ceNK) may be effective in targeting SCLC. " @ NK + N-803 T - - -
- o 4 40 40 40
o\o 40— *kkk °©
204 i i o 204 20+ 20+ 20+
° Q 0 0 ) ° ° O 0 T T T 0 T T T 0 T T T 0-
MethOdS "T%1 101 5:1 11 201 101 51 11 201 1011 5:1 1:1 2 8 z 2 8 z z 8 z z 3 =
_ Effector: Target Ratio “ ; “ ; “ ; “ ;
: : Apheresis product
M-ceNK were derived from apheresis product from a1 B NON-NEUROENDOCRINE SCLC
healthy donors via culture in the presence of N-803 '}{ﬁ-wm o
cytokines including N-803 (a clinical-stage /J 961 Fe o H1048 DMS114 H841 B Activating Receptors
superagonist complex of a mutant human IL-15 IL-12 o NK NKp30 NKp44 NKp46 NKG2D DNAM-1
combined with the sushi domain of hlIL15Ra and 118 807 \\5 1 ‘ @ NK + N-803 120 m 120 120 120 120
fused to an IgG1 Fc domain), IL-12, and IL-18. '/J B 60 ] @ MceNK o] " - N o) o)
. . —l *kk%k —
Resulting M-ceNK were characterized by flow = 40] | o I 3 - n " n o n
cytometry for expression of NK activating and b 20 _ | > / | | _ |
iInhibitory receptors as well as the intracellular 5 3 o 501 00 %1 00-
. . . . ”—'15 0——o 0 O . é e e o) 0 o o—— e ] ; ) ]
expression of cytolytic mediators. Evaluation of the L1120 0 26® o IL-18 201 10:1 5:1 1:1 201 10:1 5:1 11 2011 101 51 11 o ., ol N N N
. e . - - =
functional killing capacity of M-ceNK was assessed oo KA o:.o ® Effector: Target Ratio S 1 | 1 Z |
. . . . . . OO 20 201 20 201 20
via 6-hour in vitro immune cytotoxicity assays against o o NEUROENDOCRINE | | | | |
molecular subtypes (ASCL1, NEUROD1, POU2F3, e =3 3 =3 8 =3 % =2 3 =% 3
YAP1 ) C00®© HG660 H720 H727 2 2 2 2 =
. @ o 100+ 1 1
IFN-y o NK
80- 1 I @ NK + N-803 o
é ol | I | @ MceNK C Inhibitory Receptors
_|' ek Hrkk *kkk
. 52 401 11 s 10T KLRG1 TIGIT TIM-3 PD-1 NKG2A
Foundation for the Study . : .
20- O] Sohkk
@ S © - 5 o 100 100- * 100- * 100- 100- X %k
- ! ! 0 : . ; ] , : : o ; : r o = . " . . . . .
A majority of SCLC tumors lack expression of MHC-Class |, making them targetable 200 101 &1 1l 204 101 51 1 200 101 51 11 S W] —— 0] o0 o0 " X
by NK-driven therapeutic strategies Effector: Target Ratio 2 | | |
: 60+ 60+ 60+ ' 60+ 60+
E NK NK + N-803 M-ceNK 5 ] x | A | | |
. _ . o 40+ 40+ 40+ 40 40
100'_ E:T 10:1 ‘ e _ B © 20_- 20_- 20_- A 20.- 20-
80 | ] ) ) . . .
g ' - T H B ' = H 01— l 2; 01— l 'T‘ 01— , , O-M 01— l
" 801 O MHCNEG > 601 1 1 ¢ B z § z z % z z § z s § s z % z
o B \MHCPOS _— - . * L z S A A > 8
& 60+ SN 40- ] . . = = = = =
a ] ] ]
% w0 B
ézo- . S R Tt T i (A-C) Quantification of % of live cells expressing each indicated marker, assessed by flow cytometry in NK cells isolated from
PRI e S TR : Z - — _ _ several matched healthy donors with or without N-803 exposure (50 ng/mL for 48 hours) as well as M-ceNK derived from three
e g’;@i: S 2 O ""ros  neo 100{ E:T 5:1 ] - healthy donors. Cytokine exposure increases the activation profile of NK cells, but only M-ceNK cells maintain a low
[ oz AR S e SRR LT o > Rireats NCAMI - 33 expression of inhibitory markers. Each dot represents a different healthy donor. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 by
1 ? ’ B = B one-way ANOVA with Tukey’s multiple comparisons post-test.
NON-NEUROENDOCRINE - B H : ' B , s
I | Ongoing Studies
| Geos o] ET 11 _
| | In vitro evaluation of M-ceNK in the context of other ICB resistant cancers
80- 7
2 o -' -
= ] : ] We aim to expand evaluation of the efficacy of M-ceNK to target additional models which are known to have poor
mam* S 401 -_ . T B . B responses to immune checkpoint blockade (ICB). Meta-analyses have shown that the overall response rate of
SRR - - o B ? . X . colorectal cancer (CRC) to ICB is approximately 20%; moreover, CRC is described as a “cold” tumor with low
2L < § g | & ' . . expression of HLA-Class |. We have begun evaluating M-ceNK therapy in the context of CRC within in vitro models.
o A
AT SN R S SR SR G AT SN G S SR SRR G AT SR N R g SR SRR G
SR SRS S AR N U AN S XN O Y b aAb S X W QY oAb
S VP E T T @I WS TP E W A
(A) Immunofluorescent staining of the NE marker NCAM1 and MHC-class | (NCAM1 = red, MHC-class | = white, DAPI = blue). (B) _
Quantification of 80 SCLC tumors scored based on positivity for NCAM1 and MHC-class | expression demonstrated that 81% of Six-hour NK lysis assay of (A) neuroendocrine SCLC, (B) non-neuroendocrine SCLC, (C) neuroendocrine small cell prostate, or (D) 100l EXT 20:1 ] ]
SCLC lack expression of MHC-class |. (C) Immunofluorescent staining of transcription factors ASCL1, NEUROD1, POUZ2F3, non-small cell neuroendocrine lung carcinoid cell lines using donor M-ceNK or NK cells freshly isolated or pre-incubated with 50 - : (ii) prd
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Analysis of metastatic SCLC tumor biopsies and a panel of SCLC cell lines showing

M-ceNK exhibit a highly activated CD56"GH phenotype
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(A) Heatmap expression of ASCL1, NEUROD1, POU2F3, YAP1, and genes relevant to NK activity in 88 SCLC tumor biopsies \?, \DN1 + N-803 . . P 9 . 9 . .
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gene signature expression are variable across tumors, and YAPPOS tumors are enriched in NK inhibitory receptors. (B) Isotype survival to a small subset of patients_
Heatmap of expression of selected NK activating and NK inhibitory ligand genes as determined by quantitative reverse ™y
transcription PCR across a panel of 8 SCLC cell lines chosen for use in in vitro experiments (NE = neuroendocrine; non- . _ . . _
NE = non-neuroendocrine). Values illustrated correspond to log,-transformed gene expression relative to the control gene These flndlngs propose that M-ceNK may prowde benefit to most patlents with SCLC as well
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completely refractory to lysis by NK cells. ****p<0.0001 comparing NE versus non-NE by unpaired t-test. Data illustrated are plots depicting the surface expression of markers of (B) proliferation and effector function, (C) NK activation, and (D) NK inhibition. an addl’.(IOna| line of the'_’apy in other cases of immunologically cold tumors lacking MHC
representative of n = 8 healthy NK donors. Fousek et. al., J Thorac Oncol. 2023 Mar;18(3):350-368 Each plot displays data collected for two matched NK donors +/- N-803 pre-treatment (50ng/mL for 48 hours) and a single donor M- expression after checkpoint blockade therapy.

ceNK product. M-ceNK exhibit a highly activated phenotype with minimal expression of inhibitory receptors.



