Amphiphile-Peptide Boosting with FMC63-binding Surrogate Peptide Mimotopes

e | I C I O Induces Activation and Potent Effector Function in CAR-T Cells Targeting CD19
Ana P. Castano!, Amy Tavares?, Peter C. DeMuth?

T H E R A P E U T | C S ! Elicio Therapeutics, Inc. One Kendall Square, Building 1400W, 14303, Cambridge, MA 02139
Overview Phage Display Screening Yields FMC63-specific CD19 Surrogate Peptide Ligands CD19 AMPIlifiers Stimulate Human FMC63-28z CAR-T cells
4 ) . T 60
: : : : : : : Phage-binding Phage-enrichment  Peptide-binding SPR Affinity Assessment: Peptide 07 DC Soluble P3 AMP-P3
Genetic engineering of T cells to express anti-CD19 Chimeric Antigen Receptors (CAR-T cells) has : S:::g:tee Phage ELISAOD % NGS Reads  Peptide ELISA OD - 13.4 4V : s 50 a T e T ol [ar T o
been FDA approved for treatment of refractory/relapsing acute lymphocytic leukemia and | . o 10 | c -
f \ ) PO1 Y po1- 4 o 40-
diffuse large B cell lymphoma. With more patients receiving treatment with CAR-T cells it has : ( g ,= Phage Library| - vo2 J 0 § : §,30 °
N eg® . : Thadl s s |
been observed that approximately 10—-20% of patients fail to enter remission after therapy [1], : \l l o3 P03’ 20 i Y 75- ; ]| 5 7 0.0 0.0 0.0 00 | | 00 0.0
P05 L 1o5  PO5- P05+ @ oy 207 -
and 30-50% of patients who achieve remission with anti-CD19 CAR T cells have disease relapse | poc- 7 e pos- ST : ;.
. gi bindi Hiohi ] ¥ ' f Vel | ! | S44% v07- Pm- vo7 € 50 | Nalm-6 Soluble P7 AMP-P7
[2]. In prior studies, CAR-binding Amphiphile (AMP)-peptides were shown to effectively localize Py YRYRY, 2 : il Il
. . . I \’ f ‘/. \|| \I \I Plo- P10- L |10 P10 L 1o = | O—T—"7T—T——T T T T T T T T T 1 | — 67.2 32.8 93.6 6.4 53.3 46.7
in lymph nodes (LN), where they decorate endogenous antigen presenting cells (APC) and | A shagerusa O pia- o1t . | | el o Nalmg o o o o = i o
| | . | | o £ _ | - : _ £ . e . o
stimulate CAR signaling to promote potent CAR-T responses against solid tumors [3]. In this | i S P13, Pis oo / - : Stimlation: peptide | : - 2
. . . . P145 P14 | : . . . . i
study we describe how CD19 mimotope peptides specific for FMC63-based CARs can be : scFv-FC 15, o1 " 100 200 300 : nM Peptide | nM Peptide | nM Peptide | nM Peptide 8 |00 0.0 0.0 00 || 0.0 0.0
. . . . . . Fusi ' — 0 — 0 ime (s AAAA
modified with AMP technology to enhance peptide accumulation in LNs, enable presentation on | ueen J %NGS Peptide ELISA Time | 1 10100 1 10 100 1 10 100 1 10 100 L. Lo
APCs to CAR-Ts, and promote activation and effector functionality of CAR-T cells. ' AMPIlifiers Induce Phenotypic & Functional Enhancements in Cognate CAR-T Cells S —— EE— e
.. e | - . . D107 . e e e Soluble P3
The AMP Platform — Designing a Lymph Node Targeted AMPIlifier for CAR-T Therapy | Ce"ACt"’at”" ' cytotoxic Function | 3 - o 03 REE
B oo | uncion veadout | Funcion [ -
[ ) /\/\/\/\/\/\/\/\j\ | | 41BB Activation marker /% CD107a Degranulation | w» 607
AMP-Peptide : Peptide Surrogate Ligand 5 US/- WW : OX40 Activation marker Granzyme Cytotoxic effector : +§ 40_- $ 0.0 0.0 0.0 0o | | oo 0.0
X ) o | CD25 Activation marker | §
 Surromate neotde lgand (mmotone] for > — | D69 Activation marker A " Readout | Function [N S - e . Nalm-6 SolubleP7  AMP-P7
CAR antigép-specific. binding domain e S | CD40L Activation marker / N\ CCR7 Memory phenotype | oo i L | 200 o |l | @@ | |||l 2.0
« AMP modification gives >10-fold AMP Modification: Albumin Binding i Peptide: S te CAR Lieand / ( \ | .
improved |ymph node targeting Lipid for Lymph Node Targeting PEG Linker eptiae: ourrogate 1Igan : T ce" Effector Function l \ CD45RO Memory phenotype I r__(_:gl_l__ DC Nalm-6 DC DC DC DC g
/ 3 CAR-T | - - P3 P3 P7 P7 S
1 ISr:Zz;toanneous 3 Albumin Binding D Lymph Node Targeting D :Dr::?:lzzzi%r;ﬁsf > Aci;?/:;iron : TNE-a Effector cytokine \\ // | E - - nM Peptide | nM Peptide | nM Peptide | nM Peptide ) 0.0 0.0 0.0 0.0 0.0 0.0 |
[ | | | IFN-y Effector cytokine N - o Kie7 Proliferation : 1 10100 1 10 100 1 10 100 1 10 100 L» CD107a
Ti Injection Sit Lymph Nod : CFSE Proliferati .pe o . .
A e . | IL-2 Effector cytokine rOTIETaHon | CD19 AMPIifiers Stimulate Cytokine Secretion by Human FMC63-28z CAR-T cells
AMP Albumin Antigen Presenting Cell | |
. . ' | . .
MeQ‘;":ism: f ¢ i 1, CD19 AMPIifiers Stimulate Human FMC63-28z CAR-T cells : (FMC63-282 CAR-T | (FMC63-BBz CAR-T)
/ i : day 0 T Isolate/activate T cells; DC differentiation | [ GM-CSF _ 4000 _ 2000
Lymph Node | day 2 4+ Transduce T cells | [ TNFa E 35001 E
Ta;glsﬂ::‘gi:'a i : > ( \ day 7 + CAR T cell expansion; DC maturation : B IFNy ‘;' 30001 = 1500-
Hitchhiking | {;}l/' | / day 111 AMP or Soluble Peptide addition to DCs | ® 22007 é
| | day 114 Culture CAR T Cells with AMP or Soluble-Peptide Conditioned DCs | § 2000- g 1000-
o i | day 124 Analyze CAR T Cells by FACS, Cytokine Production by Luminex | S 15001 S
| l —— | £ 1000- £ so0-
I = =
L , : ) : m 50 DC Soluble P3 : g 500- g
Albumin-bound AMP CARTCell  AMP/CARBinding | S 60- | | I ° > o > " | o o
| n<'= (] | :__c_e_u__ DC [Nalm-6| DC DC DC DC :r__C_e_II__ DC [Nalm-6| DC DC DC DC
Subcutaneous | o % | CAR-T - - P3 P3 P7 P7 CAR-T - - P3 P3 P7 P7
AMP Injection [ Lymph Node ] r Tumor ] | é 407 il I Stimulation ! peptide | - - Stimulation  Peptide | - -
» ) © 0.0 0.0 0.0 0.0 0.0 0.0 | !
T Cell Collection a - : o ] i % | , - - 100 nM |100 nM | 100 nM | 100 nM , - - [100 nM | 100 nM | 100 nM | 100 nM
carengncering,_~ @) 4 O i | S % i} Nalrme cibers  ampp, | CD19 AMPlifiers Induce Coordinated CAR-T Activation and Effector Function
AMP Boosting a /J | 0 | Mﬁﬁ mm Mﬁﬂ 54.1 45.9 92.4 76 | 1345 65.5 |
of CAR-T Cell @b % Interaction with | | L L L L L L _ ' ' ' R ' | [ FMC63-28z CAR-T ] [FMC63-BBz CAR-T]
Therapy: i activated APCs I p_ Cell DC Nalm-6 bC bC bC bC 5 _ | % marker* among CAR* T cells % markert among CAR* T cells
presenting surrogate | St_CAT'I - - P3 b3 b/ il S . ; |
peptide |igand | Imula |0ni Peptide - - SOL AMP SOL AMP s | I DC- DCH
Adoptive Cell 9 1 \}4,; @ | nM Peptide | nM Peptide | nM Peptide | nM Peptide ) 0.0 0.0 . 0.0 0.0 | ;00 0.0 | Nalm-6. 1 Nalm-6-
Transf N CAR T cell activation, | |
ranster % XF expansciznac e CART Cell Infiltration and| | mmmm L» OX40 : SOLUBLEPS” 0 § SOLRIERS 1 g
CART Cell Migration to Lymph Node @) Elimination of Tumor | | -———c———mmm e e | AMP-P3- | AMP P3 o
J 9 OO / | > | SOLUBLE P7- L ] SOLUBLE P7 {0
- - o3 ' : el mll e d
AMP Lymph Node Targeting, APC Surface Decoration, and CAR-T Expansion | S 60- e | — — —
| 2": | | IL-2 TNFo IFNy OX40 41BB CD69 CD107a IL-2  TNFoo IFNy OX40 41BB CD69 CD107a
< D D D D G
C57BI6 AMP Accumulation: AMP Cell Decoration: : é 40 | | g : Effector Cytokine Activation Killing Effector Cytokine Activation Killing
© | | | 0.0
- PBS  AMP i- T Cells . g g g
day 0 AMP-Boosting o - - so?::clj I;I;(liliticzgns. BCeIIsE : £ 20- | Summa ry
day 1 :|: Analyze Lymph inguinal % ' Other | | > ﬁ m m ﬂ m m m m m m m Soluble P7 AMP-P7 |
Node Uptake nodes b Macrophages | . | | ] | . o . .
. = Medullary Macrophages | L 11.9 27| | » AMP-peptides (AMPlifiers) effectively accumulate in lymph nodes, decorate
[AMP- Boost:] axillary O DC | | _Cell | ©oC Nalm-6 DC DC DC DC - e | . . . . . .
AMP-FITC nodes T c11b DC | : B B : L2 N 2 i e | ymph node resident APCs and boost CAR-T activation, and expansion in vivo.
- L — imulation: peptide - . O
0 20 40 60 380 100 ' nM Peptide | nM Peptide | nM Peptide | nM Peptide ?'vEu | ] . ] ] ] .
. . . | ) | D
CD45.2 Recipient Mice Expansion of CAR-T Cells{Blood| s AMP Surface Disploy | el el el el C 0.0 o). hage display screening produces surrogate peptide mimotopes with specific
(o} I A
d @!L o s 7 | t10100 1 10200 1 10100 10 100 ], g, | binding affinity for CAR scFv domains such as FMC63.
ay -2 ymphoadepiete E @ 10x106 CAR T L e o i o o i
) ] AR, ) 3 60 | : - : : : : :
:::1,01 . CAtR_”’a"Sfer FITC-CAR-T Cells i S ® 50x10° CAR T + AMIP-Boosting | 100 . DC soublePs  AMPP3 e [0 yjtro, CD19 AMPlifiers induce phenotypic activation, cytotoxic and effector
-Poosting S g, ® 50x10°CART | 2 ] | | 88.2 11.8 89.0 110 | | 563 | 437 . . . . . .
day7 T AMP-Boosting AMP-Boost g4 % | S 80 : function in cognate CD19 CAR-T cells with 28z or BBz signaling domains.
= -1 | <
I o 201 O 60— $ | | . - .
! 'f'JoodAssav : : %" % | * The AMP platform can potentially be utilized as a mechanism to expand and
! | E 40- 0.0 0.0 0.0 00, | 00 0.0 | | . ] ] . ]
Methods S . 1w o | w | % . functionally enhance CAR-T cells in vivo targeting blood and solid tumors.
Days post vaccination | E° 20- |
I > ﬁ ° ﬂ [. m ﬁ ﬂ 0P Nalm-6 Soluble P7 AMP-P7 | 1. Maude SL et al. Tisagenlecleucel in children and young adults with B-cell lymphoblastic leukemia. N. Engl. J.
We performed phage-screening and enrichment for CD19 surrogate peptides recognized by FMC-63-scFv. Surface : N e . ”n : ST : USRS ™ >8 204 Il R - : Med 378, 439-448 (2018).
Plasmon Resonance (SPR) was utilized to evaluate affinity of the peptides to immobilized FMC-63. AMP versions | CART o = 53 o3 57 - Y ) : EE 2. Park JH et al. Lone-term follow-up of CD19 CAR th ' te | hoblastic leukemia. N. Enal. J. Med 378
: 2 L | 2. . Long po erapy in acute lymphoblastic leukemia. N. Engl. J. Me ,
of candidate peptides were generated. In vitro, human dendritic cells (DCs) were preconditioned with AMP-CD19 |  [Stimulation: peptide | - : SOL AMP SOL AMP E | 449-459 (2018).
. . . | nM Peptide | nM Peptide | nM Peptide | nM Peptide Q . _ . - . 0. o . ' . ' . .
or soluble peptides and cocult.ure.d with a.utolo.gous T cell§ (?nglneered to expres§ CD19 CARs (FMC63-28z and | 4 ] 4 4 S i o0 il e i : 3. Ma L et al. Enhanced CAR-T cell activity against solid tumors by vaccine boosting through the chimeric
FMC63-41BBz). Markers for activation, proliferation, cytotoxicity, and effector functions were evaluated. 1 10100 1 10 100 1 10 100 1 10 100 L N . receptor. Science 365(6449):162-168 (2019).



	Slide Number 1

