Macrophages expressing synthetic cytokine receptors reverse IL10-mediated
Immunosuppression within solid tumors and promote adaptive immunity
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Introduction EM-C convert IL10 into a pro-inflammatory signal IL10 EM-C boost anti-tumor inflammation in vivo

The ability of IL10 EM-C to reprogram an immunosuppressive TME was evaluated
using a SQ/IT CT26 model (A). EM-C remodeled the immune compartment locally
within the tumor (1*CDS8, | Treg) and systemically in the spleen (M Effectors, { Naive)
(B). EM-C elevated the presence pro-inflammatory soluble proteins, which correlated

EM-C is a modular platform for targeting inflammation

EM-C express Switch Receptors (SR), chimeric proteins consisting of the cytokine
binding domain from one receptor and a signaling domain from a second receptor (A).
SR enable EM-C to convert anti-inflammatory M2 cytokines into M1 signals, or vice
versa. Here, IL10 induces STAT1/STAT2 phosphorylation only for EM-C (B).

The modular EM-C platform is broadened to target TGFB (A). EM-C can interpret TGF(
as an interferon-based signal in a dose-dependent manner (B). EM-C targeting TGFf3
release pro-inflammatory soluble factors following TGFB treatment.

Cytokines mediate immunosuppression in solid tumors

Cytokines regulate pro- and anti-inflammatory

A B C
%f;"% signals. A B with anti-tumor response (C-D). scRNAseq revealed that EM-C promoted cell-cell 5_ CD86 3x104 - CXCL10
N M1/M2 Signaling by EM-C communication between immune cells (E) and an activated phenotype in T cells (F). TGFB 4 — TGFB EM-C 0 ,
Dysregulated cytokines in the TME (tumor Cytokine Receptors Signaling NT +1L10 A _ n T 3 %) 2%x10% -
BRCA GBM  Lung Cancer  microenvironment) induce pathogenic e e . *; CT26cells (5.Q) UTD or EM-C (I.T.) % f_' . _ DN TBR2 £ 1x10%1
™ IL10 A immunosuppression that supports tumor ! | ! 040 K @VOO«Q K @VO Y_ ____________ vV V V . & ' ) { £ o ~ UTD 5 0 Le—
h. ! | ! TBR2 TRR1 o = '
N TGFR e Browt 0 11 14 17 21 Z __ D38 M1 Score L ccLs
, ” . pSTAT1 | - L5 4 £ 2x1037
- Rebalancing inflammation locally offers a IL10Ra IL10RB IL10Ra STATY [ oy ) — -‘ Tumor Spleen IFNAR2- —IFNART o g gg §
generalizable appro-ach to treat many solid . 4 B Live Live Live/CD45+ Live/CD45+ Live/CD45+ 9’ ? é 1 3 1X10°]
Immunosuppression tumors, but systemic cytokine blockade carries IFNART IFNAR1 - pSTAT2 | - CD45+/CD8+ CD45+/CD4+ CD4+/CD25+FoxP3+ CD8+/CD44+CD62L-  CD8+/CD44-CD62L+ \’ Lo — 0 {285 00.05:00
. ) risks such as increased risk of infection. *k * Hokkok - sk STAT1/2 (M1 S RN N S— 0__"\—“I___._
Resistance to cancer therapies | . . STAT2 | p— ™ 8- & 10 30 - % 35 - 20 - (M1) 102 100 102 102 100 102 - :
= 61 Q 8- % {1z ° 30 © 154 o
Macrophage cell therapies for modulating inflammation Sl SN SSNEE CAPUH e eeee s S g 3.5 s 618 & T e & 254 Qg9 e 104 % & Terp (ng/mt)
phag P & X 24 85 © 4- 827 o © 10+ i@ 204 So! ® 5 © % The EM-C approach can be "inverted” to target inflammatory cytokines for resolving
Cell therapies offer a localized solution to _ _ _ _ _ _ 07— 2 olr+—"a—"a- 151 F—— 4} S inflammation. EM-C were designed to convert prototypical inflammatory cytokines
bal P f . Primary human EM-C interpret IL10, a common immunosuppressive fgctor in solid S QK S Q\E S QL S QK S QL IFNy (D-E) and IL17A (F-G) into anti-inflammatory signals in a dose-dependent manner.
rebalance inflammation. tumors, as a pro-inflammatory (M1) signal and upregulate various pro-inflammatory C NN NN NN D NN NN
S surface molecules in a dose-dependent manner (C). At the level of gene expression, - - & D E CD86 F G CD86
Macrophages are cgpable of lhltlatlng (M1) 2 MO M1 IL10-treated EM-C closely resemble macrophages directly treated with interferon (D). 5 2 - COL3 S 288 O NT IEN 2 2 IL17RA
and resolving (M2) inflammation. m . = IL12p70 2- 8- o £ 300 m UTD Y o 14, . IFNGR1 IL17A ° 14 Ll AICD
Immunosuppressive  Pro-inflammatory C D . 25 . g . 6 5 %88 B EM-C ! MR 1.5 — (AICD) g o- 350" ( )
4qCcD86 o 3qM1Score U o= T T 5E o % ] g% ol S 11 S 5
Engineered macrophages have demonstrated ability to target tumor cells using CARs [1-2]. <53 - Q 2 S ONTE T ST T 7 CCLA S 7 ' 2- © r o IL-5 2 = -2+ ; S -2
¢ Prog Y ¢ © -2l 3 25' & — cem [/ oces S ol —3F—— o- e I = CXCL2 IFNGR1 S 31— IL17RA S 37—
- . 5 1:?% “Aiiie. - IL10Ra (AICD) < :, Hoiss = == e 3 L QO L QO L& L5 5 5
0:0:0:00 5O 5 8 I % 2 -
ObjECtIVES g ? ~°ee~UTD %1 1 == CXCL10 N & N &> B I :'[:?me IL10Ra. - o CI:LS1F03RR/_ S
L L = = CXCL11 - ~~IL-12p70 Q ¢ 2
Develop a macrophage-based platform to: T _ cp3s CD40 Viability ] =" CXCLS UTD vs. NT p i I
p p g p * g 2 6 A1 00 o000 = V— f— =E; ./ :E:izl_ r‘_l_?':‘-‘_l?_l F A”OgraftA;R)oe:)etgzzn ° ;c_’cjaslh? ¢ % ¢ %
@ Convert immunosuppressive cytokines (IL10, TGFB) into o3 ‘2‘ > ;g‘ =_l o s tertoren Gammb enetal & 1 STAT3 (M2) STAT3 (M2)
. . T o 111 2 9Y7 - IFIT1 O £ @ Interferon Alpha Response o o 102 109 102 102 100 102
pro-inflammatory signals = ol L. oEERG . = 25- =, A m i e 2 Teo 2 Tnfa Signaling Via Nfkb e i
_ . . _ i . ® Treatment Macrophage  Donor IFIT3 ﬁEiells @ g}:aﬁ_ells e Inflammatory Response _ 008 o IFNY (ng/ml_) IL17A (ng/mL)
Pt s 00T WNT uTD r m IFITM1 Bl Q M ©  G2m Checkpoint Conclusions
@ Boost the inflammatory profile of solid tumors 102 10° 10% 102 10° 107 102 10° 102 mol W vconrol Mz o IFITM3 e, cos 2 o Targets s
IL10 (ng/mL) HMitio Mictoemc MWz Mo :22;3 E%%oz@g%iﬁ@\%o“;&‘” NREPISE S -1 0 1 *-
: MR < N Normalized Enrichment S i i i
@ Promote an anti-tumor response Target Cel Target Cel (In T ooll opalation. EVG ve_UTD) EM-C is an immunotherapy platform that uses myeloid cells
l [J [J ’ o [J
EM-C augment their microenvironment with pro-inflammatory soluble factors (E). as ‘living converters’ to locally modulate inflammation
>3 TAM-like macrophages cultured with EM-C are skewed away from an M2 phenotype, Anti-tumor response was evaluated, * checkpoint blockade in a SQ/IT CT26 model (G).
.. Engineered Microenvironment Converters (EM-C) demonstrating that EM-C can repolarize surrounding immune cells (F). EM-C alone delayed tumor growth in an antigen-independent manner (H). Addition of o 1I1L10, TGFB
Cytokine Switch Receptor PD1 blockade synergized for tumor control greater than either monotherapy. Solid ©_og
. E F G Tumors @8
+ Myeloid Cell 3x10%- IL10 2x1034 CCL8 /- \ $T26 cells (S.Q)  UTD or EM-C (I.T.)
T onpa UTD ' \ \ %
g 2x10°7 4 3 : ) P 1 T 1T 1 T 1 E—
= 1x103 Phenotype of : \
S 1x1034 , EM-C M2 bys¥§nders Ef; t \) 0 12 A 15 A 18 A «PD1 (1.P) every 3 days 2 & Of' ) Al;lgment?_d
= , 2 &7 inflammation
Materials and Methods S 0Ly = IL10Ra (AICD) ol fe . co-cultured with... ectors H B0e
= ' ' ' M2A, M2C UTD vs. NT EM-C vs. NT aPD1 vs. NT vs. NT
*  EM-C are generated by expressing Switch Receptors (SR) in primary human macrophages, human monocytes, GC) 2%10% - 3 4- c 1%%(()) /
or murine macrophages o i - .
* SR are delivered using VPX-Lentiviral particles (for in vitro human studies) or adenoviral particles (for in vivo § 1%10% f 2 g 250L / :IV / L e :|' Robust control of mﬂammatory phenOtype'
murine studies) T Cha @ 0/6 2/6 Z . .
*  For M2—M1 signal conversion, SR are generated to target IL10 or TGF 0 hmsmtntnt ) () T T 0 —r - I3 0= SRR B R R 1 S I R SequeSter IL10 or TGFB and heat up the microenvironment.
*  Invivo tumor models are performed in Balb/c mice with syngeneic tumors 0 1020304050 0 1020304050 0 1020304050 0 1020304050 . . . . ) )
*  Allin vitro data shown are representative of at least three independent donors and/or experiments IL10: - + - + - + Boost antigen-agnostic anti-tumor Immune responses in vivo.

Measurements are reported as mean + SD Days post Tumor Challenge
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NT: Nontreated/untreated
SR: Switch Receptor
UTD: Untransduced
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DN : Dominant Negative receptor
EM-C: Engineered Microenvironment Converter
LV: Lentivirus
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