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Overview mblL-2 binds IL-2R and drives STAT5 phosphorylation and proliferation without rhiL-2 mblL-2/12 TILs exhibit memory-like phenotype change in mouse adoptive transfer
Background: Tumor Infiltrating Lymphocyte (TIL) therapies have shown significant solid tumor activity in (A) B) 0 D) F) )
patients, but many current TIL regimens require lymphodepletion and high-dose IL-2 after cell infusion. YTy Total CD25 [M-A251]  Available CD25 [BC96] Available CD25 [BC96] STATS Phosohorvlati A) B) Proportion Human Cells C) Human Cell Count ) TIL Phenotype
. . . 3_a ] c a_ g c 0 - ota - vallaple vallable ospnoryiation i Spl , Day 5
Removmg these requirements that cause systemic toxicity while maintaining TIL product functlonallty by ex T 24 hr - - phory B A b 5 (Peripheral Blood) (Spleen, Day 5) (Blood, Day 5)
. ; . . . . . . ¥ —L@ 100 60 _ 100¢ ¢ ¢ ¢ 1004 € O e
vivo engineering of the TIL product with transient expression of mRNA could dramatically improve the (. % Media i . -9 ° LY i @ il - ns -
c c 0 o : c c " 3 804 3 EF o] 2 . x & E—— T ~
patient experience, expand the eligible patient population, and allow repeat dosing. oty T 82 40 85 " 3 Q . -L@@ §% - *H Ak ns s ns
. =0 § >0 T c 4o 60 iy & ] 80000 —~ 60 — — —
) / \ mbIL-2 mRNA Z0 =0 2 S 501 o0 g ; - ) A Control
Methods: mRNAs encoding for membrane-bound (mb) IL-2 - : mbIL-12 mRNA 85 40- 2% 2 a0 mbIL-2 mRNA 5 S o -2 3 Ao
. 9 : (mb) Conceptual Kinetics: mblL-2 vs Systemic IL-2 oS o & 20- 8 2 E 40 mblL-12 e - S 60000 00 % ° 'f:§ 5* ® mbiL-2
or IL-12 were delivered directly to the cytosol of TILs " ., atr B g 2 g S E * 2 o mRNA g9 = 00 3 3 4 a0 &3 o miu2zmi
. . . i ' | < ’ = 5 g 400007 =t
expanded _from elther m_el_anoma, lung, or ovarian solid . Nu-z TiLs F] L_I < L oL T.t! o or————— . _ —— 52 ] & —a g g $
tumors using the microfluidic Cell Squeeze® technology. 5 € ~< A PSTATS o Contol mm ML posite o Contol mm ML posive Day o 1 ] 23 LT ].;'"«TJ':' <« 52 ./ g 20000 Rore = Ae %
o S Cytometry _ ~ Control &~ mbIL-2 & pa— S < g
e N (2L nilsllea =iz @ T T T T 1 0 T I T = 0 T T T
. . . T - 8-12 -o- Control Flow Persistence NSG mouse & 0 1 2 3 4 5 6 N 0 e e o
Engineering TILs with SQZ® Technology 3: « hrs Current TILs Figure 2. Cryopreserved post-REP TILs from melanoma and ovarian tumors were thawed and cultured for 3 days in rhiL-2 and - Control+rhiL-2 Cytometry CD62L Day 0(\\@ 6@\/ q/><"(’]’ o"é} N O@Q‘O\\\é’“ o»?’Q‘,\&Q’
3 = Y: ’ squeezed with either media only (Control), mbIL-2 mRNA, and/or mbIL-12 mRNA and cultured for 3 days. (A) Experimental layout. ~ ~* ControlrhiL-2+rhiL-12 A Control @ mblL-2 mblL-2+12 © 6@\/ q,»"o <O q>;° <& @VO <&
Cells and target mR'.\lA cell mem'_aran.esare @ Membranes mblL-2 - ) > (B-C) Percent expression of N=3 donors for (B) Total CD25 [clone M-A251] and (C) Available CD25 [clone BC96] at 4 hours post- == mbiL-2 oob c,ob (0%
~ togetherin suspension - temporarily disrupted -~ reseal squeeze and sub-gated on mblL-2 positive TILs (mblL-2 positive). (D) Available CD25 [clone BC96] in a representative donor over mbiL-2+mbil-12
W gy : i /; mblL-12 Proposed mblL-2-TILs: Cells supported with time. (E) Phosphorylated STAT5 from an individual donor processed as above and cultured for 3 days. Figure 5. Cryopreserved post-REP TILs from a single ovarian tumor were thawed and cultured. fgr 3 daYS ir? rhIL.-2 and sque.e?ed with either media only (Contr.ol) or
_ A S~ - -3 - 2\ consistent and localized IL-2 for >1 da mbIL-2 mRNA (mblL-2) and/or mbIL-12 mRNA (mbIL-2+mblL-12) and 5M TILs per mouse injected i.v. into immunodeficient NOD SCID gamma (NSG) mice. A
‘& §§ .? % . ~ R o = wd* C t Svstemic IL-2 S t: Py leuki \_ Y, peripheral bleed was performed at day 1 post-transfer and a terminal bleed and spleen harvest were performed at day 5 post-transfer. Cells were isolated and
% \?;‘-y way . : s % urren ystemic 1L- upport: Frofeukin quantified via flow cytometry. (A) Experimental design. (B) Percent human CD45-positive cells when sub-gated on total CD45 cells in the blood. (C) Absolute cell
T Expression dosing every 8 to 1.2 !'\OUVS for up to 6 dose_s mblL-12 TlLs upregulate CD62L and CD127’ markers of central memory T cells (TCM) count of human CD45-positive cells in the spleen on day 5. (D) Percent positive for CD62L and/or CD45RO expression when sub-gated on human CD45-positive
Cells are squeezed through Target mRNA enters the @ of target unless toxicity limit reached. Systemic cells in the blood on day 5. (C-D) Statistical significance was determined via (C) a One-way ANOVA with Dunnett’s post-test, or (D) a Two-way ANOVA with
chip at high speeds cytosol of the cells mMRNA exposure with elimination half life of <1.5hrs. A) B) t=4 hr t=24 hr t=3 days t=6 days C) Dunnett’s post-test. Ns = not significant, **** = p<0.0001. Note: This is a representative donor; variability is seen across donors.
\ Z\_ V.
CD62L Expression 10° 18.33E-3 357 | 4087013 142 | 1080016 208 | 1070 162 CD127+ TILs
fcion, ® P : TR ' wioo| oo Future Targets: Pre-conditioning cytokine IL-7 and pro-survival protein Bcl-2
Vision: SQZ® TILs eliminate need for toxic preconditioning and systemic IL-2 support o | 1l A - gets: g cy p p
S5 807 Ty 10 107 2 P
=0 A f \
4 Traditional TIL patient experience ) g § 9 a s 10" i g 2]
8S . °;w T e 03!093 . IEE & 36 A) mblL-7 Expression B) Available IL-7Ra [HIL-7R-M21] C) Bcl-2 Expression D) Day 5 in vitro Survival
©s e 40" 1% : 034 8 | 340087 46.49E-3 o
% Sg 4 TTER o W " g 10 1007 —. 1009 ¢ ° ¢ ‘ 150000 2 1007
o e <2 20 . e 24 3
/ . / i3 o mblL-2 105'0.017 3.39 10:'0.97 30.4 10:-0_052 530018 £ ol 80 E = 80+ 8 80
9 > /et - . o 1 2 3 4 5 & + " 107 103 NN é\; Y =9 ~ 0
- ™ & 4o 60 T & 60 & ¥ 100000+ 9 60—
e = = les Day mbIL-12 10* 4 4+ s & & EI o S oM S
[oos] | A A ] 10" 10" AN g© S o8 3
_l -e- Control -~ mblL-2 10°1 3] 163 & & N 407 PE o) 40 ES o\g 40 o
2Traditional TiLs 3. Lymphodepletion ~1 wk 4. TIL treatment B. On their own, 8. _so multiple doses of -e- Control+rhiL-2 mblL-2+mbIL-12 0 1 1: ] 0 4 Q\vm 20 = E 204 %8 50000 : ° ® ®
are made prior causes side effects administered current TILs struggle followup IL-2 are needed, ] PRELET! us | 3347 _ 652 | .10°70.028 30.010 € e % 20
like infusion reactions, with persistence extending hospitalization... = G I S S A R AT s 4T AT sk 0+o—¢ —p—— T 0 . . | S
% nauseaq, vomiting... - m 0 1 2 3 0 1 2 3 0- > 0 (') 0 IOl 0'1 i 1|0
© % SQZ°® TIL patient experience CD45RO Day Day Control Bel:2 thIL-7 (ng/mL)
1 Tls are e Figure 3. Cryopreserved post-REP TILs from a (A) melanoma tumor or (B) ovarian tumor were thawed and cultured for 3 days in rhiL-2 and squeezed with either - Control -@- mbliL-7 -~ Control - mblIL-7
collected P R '-’3‘33'\:\, media only (Control; solid line) and cultured with or without exogenous cytokine support (Control+rhiL-2; dashed line) or squeezed with mblL-2 mRNA and/or ¢ Control ~8= mbiL-7 -m= Bcl-2
| B | 1 \is ' mblL-12 mRNA and cultured for 6 days. (A) Percent expression of a representative donor from at least N=3 independent experiments for CD62L expression. (B) ) _ o _
G o ) r; Representative dot plots of a single donor from at least N=3 independent experiments gated on CD8-positive cells and sub-gated on CD45RO (x-axis) by CD62L (- Figure 6. Cryopreserved post-REP TILs from N=1-2 donors from melanoma tumors were thawed and cultured for 3 c'jays in rhiL-2 aer squeezed with either mgdla
oy e = axis). (C) Fresh post-REP TILs from lung and melanoma tumors were squeeze processed as above and immediately cryopreserved, then thawed and cultured for 8 only (Contrgl), mbIL-7 mRNA (mbIL-7), or Bcl-2 mRNA (Bcl-2) ar\d cultured for 1_'5 days. (A) Percent mbIL—7 expression and (B)_ Avallable. IL-7R-alpha (CD127) in a
i = RN 3 days. Percent expression of a representative donor for CD127 expression sub-gated on CD8/CD62L/CD45RO triple-positive cells. representative donor over 3 days cultcur.e'post-squeeze proc.:essmg. (C) Geometric mean fluorescence |nten5|tY (gMFI) of Bcl-2 in 'TILs a s!ngle donor measured 24
Wl o i hours post-squeeze processing. (D) Viability of TILs from a single donor measured 5 days post-squeeze processing and cultured with or without rhiL-7.
2. 8QZ* TIL d 3. Lymphodepleti 4. S0Z% TIL 5. $OZ¥ TILs with b 6. N temnic IL-2 needed, - - \_ J
witr?mem:}::}:rﬁemu - poti?gali';ﬁrg?ed, c:dr*?inisterseccl;e bou?‘ud cyti:r;esrgizbléune megn?iz‘rag;:at SQI-;‘?FILe mbIL'Z/].Z TI LS release Increased IFN-V durlng aUtOIOgous tumor CO-CUIture
bound cytokines removing hospitalization survival and persistence! dosing possible, potentially - . . .
ot exponding populotion nereasing therapeutic benefit ' ™\ Engineered mblL-2/12 Tumor Infiltrating Lymphocytes: Summary
A) Tumor Cell Death
\ ) Tumor +Control TiLs Tumor + Control TiLs F) & 4200-
< h h icrofluidi 1 ® del f
. . . . L ege . . . _ < - + rhiL-2 5% e « Through microfluidic Cell Squeeze elivery of mMRNAs, we
° O . . c o c
Kinetics of mRNA expression, viability, and proliferation in squeezed TILs e 2 8 e engineered primary human TILS with transient expression of / - \
;0 AN 5 = g m 3
Al B) ) ) ©V "N 7 membrane-bound cytokines IL-2 and IL-12 (U
. . ' T S S 3800- . ( mblL-12
MbIL-2 Expression mbIL-12 Expression in vitro Survival in vitro Proliferation e Tumo &% r-| H « mblL-2 signals through endogenous IL-2R to phosphorylate STAT5 and I~
7 - - Control 100+ 5x105 : Vo =" o002 mpm drive survival and proliferation in the absence of exogenous IL-2 s e
- - N N 9 ‘ W)
2 g T e - o 400 R support
- 8 . +§| 8 . mbIL-2+mblL-12 ;\(—; @ P &«o N ) )
20 s < 60 S 3¢105- G) S  mblL-12 induces upregulation of CD62L, a marker of central memory T &
_ Qa o = og y . - -
Eg ¥ Eg © = S o uportmblt=2Jlls * Tumor+mblL-2/12 FiLs & . IFN-y ELISA cells which are a T cell subtype known to confer superior antitumor 15 A
20- 20- > o (no exogenous cytokines) (no exogenous cytokines) im munity \V"‘ ts Ly
20 1x105 & . ‘ - RS & £
- A - 1000~ - : - e
° R @; ° RERERER 3 — Bt §3 « mblL-2/12 TILs upregulate CD62L in vivo for at least 5 days in the v o VTS
S oy o o DS GRS O o e 2 soo] blood and spleen of a humanized NSG mouse T
Time post squeeze USRS foeris S il el s L2 mbIL12 O___,__%__,_ . « mblL-2/12 TILs release more IFN- y than Control TILs + rhIL-2 o
0 ) IncuCyte S3 Oo@\x&\& @@&&@y’b (positive control; current clinical standard) when co-cultured with
& atient-matched tumor cells
) Figure 1. Cryopreserved post-REP TILs from N=2-3 donors from lung and © & P - -
g e r€;,r" 8 melanoma tumors were thawed and cultured for 3 days then squeezed with Figure 4. Cryopreserved post-REP TILs from an ovarian tumor were thawed and cultured for 3 days in rhiL-2 and were either not squeeze processed and cultured Overall, enhanced SQZ® TILs can potentially alleviate current
J either media only (Control), mbil-2 mRNA, and/or mbiL-12 mRNA and with (Control+rhiL-2) or without (Control) rhiL-2 support or squeezed with mbiL-2 mRNA (mblL-2) and/or mbIL-12 mRNA (mblL-2+mblL-12) and cultured with requirements for toxic high-dose IL-2 support and lymphodepleting
L w g« cultured for 8 days. (A-B) Percent expression of biological replicates in N=2-3 donor-matched primary autologous tumor cells. (A) Experimental layout, image partially made with BioRender. (B-E) Representative images from at least N=3 - malrariTE FeEl e
EEL W o independen_t expferiments for (A) mb.IL-2 and (B) mblL-12 over 8 days or (C-D) independent experiments after 24 hours of co-culture between 1E4 tumor cells (red) and 5E4 post-REP TiLs (undyed) per well. Images were taken on an preco 0 g regimens.
n m o e P T PR representative histograms from a single donor 4 hours post-squeeze. (E-F) IncuCyte S3 fluorescent imager with a Caspase-3/7 dye (green) to mark dying/dead cells. (F) Caspase-3/7 Dye brightness when sub-gating for tumor cells (red; , _ _
mblL-2 Corresponding Author Contact: rebecca.silver@sgzbiotech.com

Declaration of Interest: Silver, RJ is an employee and stockholder of SQZ Biotechnologies, Watertown MA, USA



