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Background: Despite significant clinical breakthroughs %2, cellular immunotherapy remains unacceptably variable in performance 3 . .
and impractically expensive for mainstream adoption *. These hurdles are particularly true for new cancer immunotherapies with RESU LTS O rga N |Zed by Pe rfO FMmance Att Ml b Ute Of N K Ce | IS
Natural Killer (NK) cells. Culturing NK cells ex vivo is challenging due to short half-lives, reduced functionality, and increased
exhaustion °. Also, the use of serum introduces inconsistency and increases cost °. Here we introduce a novel prototype medium . o . . . .
specifically formulated for NK cells, which uses a unique combination of plant extracts and molecular ingredients to increase CVtOtOX'Clty aga | nSt Ca ncer Cel IS FEEder-free Pr0||ferat|on Of N K CE' IS NK CE" PhenOtype: SuUu rfa ce mad rker eXpreSS|On
cytotoxic performance & proliferation, and reduce NK cell exhaustion while allowing the reduction of serum by up to 90 percent.
Methods: The KHYG-1 NK cell line, or primary NK cells, were brought to 2% or 2.5% serum, respectively, in the prototype media.
DMEM/F12 with 20% serum (for KHYG-1) or 10% human serum (for primary cells) was the control. All media was supplemented Cont nable-NK B Data collected by the Lanier Lab, Univ of CA San Francisco.
with 100 U/mL IL-2. Cell numbers were periodically assessed, using a cell counter or flow cytometry. For cytotoxicity assays, K562 | 5 50007 Enable NKs Effector cells: (none) KHYG-1 Jurkat Proliferation Primary NK cells from 6 different donors. Enable-NK Viability Increased activation biomarker expression control
target cells were co-cultured with KHYG-1 cells (Effector:Target, E:T ratio 20:1) for 5h, or with primary NK cells (E:T = 5:1) for 18h. 3 4000- B e S - — I = I Phase-lI media only @ 5% HS and 100 U/ml IL-2 . . NK I . Enable-NK™ E—
Cells were stained with Annexin-V and Propidium lodide to determine the levels of apoptosis and necrosis by flow cytometry. § SRS SRS it i — ok - R — i — = il 6 * 100~ ek ns In primary cells using thable-
Levels of Biomarkers (e.g. CD56) were determined by Luminex (soluble biomarkers) and flow cytometry (cell-surface biomarkers). i 3000+ 4 T " : | = *k ’ - SCGM - NKop46 CD69 CD16
Results: Following adaptation to 2% serum, growth of KHYG-1 cells in the prototype media stayed nearly on pace with the control S p— . 5 *k A -~ Enable-NK™ < 80- NKG2D P
for over 3 weeks. Human primary NK cells grew 10-fold over 10 days in the prototype media with 2.5% serum, without feeder §- Gated on L % 4- I - SCGM is S Cell G ] 9_;,’
cells; in contrast, primary cells did not proliferate in control medium. Beta-testing with collaborating labs confirmed that the @ 10004 . target cells [— 2 3 ; : E { 1S tem Ce rOV\_/t T 60- , | ‘ ;
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K562 and other cancer cells, compared with control medium. Secretion of interferon-v, perforin, and granzyme A was increased in Effector cells (i.e. orimarv NK cells) are unstained. used after 2 wk culture 0 min Hours | | = - ‘y‘* ‘,“1 L
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KHYG-1 cells cultured in prototype media. Additionally, NK cells are retained in a more CD56-dim phenotype, along with higher 0 7 - 80007 Propidium lodide 0 ’ . : : 20 1 1 1 1 }HL"" | ,\gt,jm p HW'% * ,‘\' ¢
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Enable-NK™ is a novel media formulation / media supplement for Natural Killer (NK) cells which Target cells (CHLA20) are Green Fluorescent Protein (GFP) labeled 53 min Control medium was RPMI-1640. Both media had 10% Effector cells: KHYG-1 Effector cells: Primary NK g 4000+ / g 4000- § —y — < = X 2 40- e . X 90-
: : : . : . : : L. Red stain is for Annexin-V for Apoptosis (CF594 from Biotium) FBS; 100 U/ml IL-2 & 10 ng/ml IL-15. No feeder cells. Target cells: K562 ** Target cells: K562 hhe 3 2000- 2 20004 3 ’%‘ &  20- & 10- & &
incorporates plant-based extracts along with molecular ingredients - in a unique combination statistically ok 20- o 3 o e g 2 2 .
- c I 1 c 1 1 c I I
optimized using Fractional-factorial Design of Experiment (DoE). Enable-NK™ was developed under the BRI *x 600 Xk ok k%X x x % i oo & Iy & & & & = —Ceo— , z 0 , , © % : : © 0 T :
: . . * L @ N N < < < <3
aegis of an NIH-SBIR grant, and is at an advanced prototype testing stage. T - % ET=51 - - = ac . & & & c,o"‘éo é@ 00&0\ élf 00&@\ e“f c,o(,\éo d&
- — :_ 2\: - . & & &
® g 8 400 \‘ 2 404 L £ e X107 Data collected by the Capitini Lab, Univ of WI Internal Data collected by Enable Life Sciences LLC @@ {(}459 @sz‘ﬁ (é\f&"
TWO"phase Medla Format i} 4000 ™ :g ese” ET ratio = 5:1 :': 40 Primary NK cells Enable NKs § 1003 Primary Nicell ~e- Control (10% HS)
L Q : 8 overnight incubation 2 §%107 Control NK 5 “- Phase 1 (serum reduction) . . .
Q & 200 B 2 204 ] . - ool B /\,\'\ BETT Retention of CD56 Expression towards the dim end
: : ) - N 2000 - ) Bars indicate SEM it | 2T &) o 207 8 = — Phase 3 (2.5% HS)
Phase 1: Adaptation and Growth The two p hases (i.e. sub-fo rmulapons) can be used = (2) }/:/\lezljll\lulii:él’?rt:rg;gn Lr:OEIr:js(Ij?ul:an ; 2 week NK culturing in Enable-NKO T e < axtot- s _— | e T . Bkl g —
w ) w w either independently, or sequentially O O/N culturing in Control medium 0 Syt 0 s oar | Hox °
g Y (5 XX I RS P : 0 0 v . v u " g )
, ~ ' w , ‘ - 6\ 9\ g\ \\‘9 & < - GRsGE e | CD56+ ] e coser | | CD56 fon CD56+ o coser |
‘-ZO‘VO:—vié1O°/o;—»': 5% | ——> { 2% Enable-NK can be added as a supplement to any basal 0 12 24 36 43 0 12 24 36 48 QQ’ °\°Q° ”‘(Q' 6‘00 (’o\“:\;?{" ‘\\*;(_, VEREAE AL T ! £ 047 |
| | A \ medium; DMEM-F12 used for development Hours Hours QS\Q \(3 Q"? 50«“ > és" g _— oy
o &° v & v , - Internal Data collected by Enable Life Sciences LLC cose- | |Eis
= o _ . . _ (\*5 @ ‘bo,e 100004 Data collected by Kornbluth Lab, St. Louis Univ 10000 Y eSS cose- | smr |9 - CDS56- cose- |
Phase 2: Growth and Activation IL-2 is the only required cytokine - all others are optional Data collected by the Capitini Lab, Univ of WI using Sartorius Incucyte Live-Cell Analysis instrument P Q QS . . o NK3.3 Cell Line LI ] juss . '“
d i2abl L ] i ) 24-h time-lapse fluorescence videography of 8 ¢ . O e o R S e g : : R :
\ and customizable CHLA-20 & M21 are a human pediatric Neuroblastoma and Melanoma cell line respectively. Primary R live co-culture. Peripheral-blood primary NK £ o 2 o 20% FES — cos- o3+ con-___ coae cos. " _con . o
NK cells were procured through fresh blood draws from healthy adult human donors I Far R i i - z : :
> P g y cells (red, ar ed stain) contacting target 8 £ 100 KHYG-1 NK Cell Line Prima ry NK Cells
, K562 leukemia cancer cells (green, CFSE e - Control (10% FBS) °
; j h l u . stain - image on left), leading to direct killing _‘g 0 - Phase 1 (serum reduction) 2 & s:mm;((m% FBSL N
' Recommended Use: 141 - 2 The same co-culture wells In a evidenced by Propidium lodide stain uptake 2 - g:asei(z% FBS) 0 — Phase 2 (2% FBS)
. Y . . . b y ~¥- Phase 3 (2% FBS) , = Phase 3 (2%
x o o ) Wi Mltlgatlon Of CEIIUIar EXhaUStlon Of NK Ce”S G_Rex plate analyzed over time ( - image on right). Iy 1/ | L 'Ph 3.(2./FB.S). | .
;e y S Phase NK Cell Lines Primary NK Cells v b 020 ®ono® 9 ° 5 o = e Tra nSd uction Of N K Ce I IS Experiments performed by Caroline Hull at Leucid Bio Ltd, London, UK.
’ - . v’ 5 ay
¥ Yamdid 1 3-5+ days 5-14 days KHYG-1 cultured 15 days KHYG-1 cultured 15 days PD-1 high PD-1 low Untrarmeduced o duced _
Wy - S : . . -y — ™
® ee v | OMIGECH Coclkay : S0 il without target cells with K562 cells . e & 120- () 19%]
. ® ® o ° R o e . «»_ts'?w 3 8
, ; ~ . " : - - NK Cell Proliferation: comparison vs. feeder protocol - e | i ol L E % o0-
h : . 1| : 4 47 ' | - Control medium s 1 -'T'é 10 Experiments performed in the Watzl lab, Leibniz Research Centre, Germany. f‘é .“é § 80— *// ;’ o ';' 80
; O » =
SIGNIFICANCE g B Proliferation 100+ Cytotoxicity assay g a S sl wcl .
& & 40 v : Target cells: K562 2 -g et . ‘S: o
Natural Killer (NK) cellular immunotherapies which offer broader cytotoxicity, better safety and improved o B v % P . _ =N — - A 20 . S 20- 5 20-
allogeneic potential compared to Chimeric Antigen Receptor (CAR) T cellular immunotherapies. Yet, clinical fg' = ® 3 & - B R . & . - .
. . . . . . . * > = — S ' Q3 Q2 3 5
response rates and consistency of clinical outcomes are disappointingly low with NK cellular **p <0.05 % < X 2 —3 @ 22 4 2 32 H 2 G @Q' @Q' m°>°I &' &Q' @Q' d\; @Q'
immunotherapies. Biomanufacturing innovations - specifically, improved culture media composition(s) - \ p <0.01 > = = i ] e Restimulation # Restimulation # s S N
represent the pathway to overcoming the entrenched hurdles of low patient response rates due to ***p <0.001 = o g . 2 o . E:T
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