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BACKGROUND

MAGE-A4 x CD3 T-cell engagers with potent and specific tumor-cell killing PMHC-binding profiles that are differentiated from a clinical benchmark

PMHCs could expand therapeutic

opportunities for T-cell engagers Bispecific 1 and 2 show target-specific tumor-cell killing across multiple cell lines Antibody-pMHC interactions profiled using structural and substitution analyses
T-cell engagers (TCEs) are among the most promising new Tumor-cell killing Cytokine release @ Structural assessment Substitution analysis
modalities in cancer therapy. However, their target repertoire % TDCC [IL-2] (pg/mL) [IFNy] (pg/mL) [TNFa] (pg/mL) Fab-pMHC binding Binding to X-scan peptide library assessed using peptide-pulsed T2 cells
has been restricted to tumor-associated antigens (TAAs) that are b 1 b 2 Amino acid position
expresseldzon the cell surface, which make up <15% of Cellulgr 100 - 80 - + 6000 - 300 - Cell lines MHG 4 Fab 1 6 7 8 9 Excluded from analysis
proteins.”= Accessing intracellular peptides displayed on MH | | A4+ side view as altering these residues
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affinity, which can lead to promiscuous binding independent of the 0- 0- 01  NEFRLTOS knockout AntbodypMHE DInGne Lot o on b oes )
peptide.** In contrast, antibodies bind pMHCs with affinities in the MAGE-A4 cells e )~ 0- 25 50 75
nanomolar to picomolar range,® reducing the engineering required - CAMA-1 \ | | | - o
: 80 - 6000 300 - Predominant residues involved in antibody-pMHC binding
to generate potent molecules. However, structural studies reveal o
that whlle TQRS typ_mally bind along the_p_egﬂdg s core,” antibodies ~ 601 1000 - . Figure 2. MAGE-A4 x CD3 TCES show ?Ongrvllg,;vvvv.th epitopes overlaid . | |
often bind with a bias towards the termini.® This can reduce o _ _ Position 6 The side chain of
specificity and necessitates extensive specificity screening § 407 functional profiles comparable to a (Arg 6) 22?53'?@35%%253 ithfh”ey

to avoid off-target toxicities.

Arginine 6 position.

o L 20004 | 100- clinical benchmark. More than 200
207 ¢ 0 TCEs were engineered using diverse
0- 0- 0- CD3- and TAA-binding arms.

Functional profiles for two molecules
selected for further assessment are
80 - 6000 - 300 compared to that of a clinical

100

Generate potent, specific < - benchmark (Roche™). Cytokine
(3] — —_
- - - release and T-cell-dependent cellular
MAGE-A4 x CD3 T-cell engagers % S0 - 20 200 cytotoxicity (TDCC) oprAGE-A4+ Figure 4. pMHC binding properties show differentiation from a clinical benchmark. (A) Antibody Fabs bound to pMAGE-A4.,, .. displayed on MHC-|
We generated CD3 TCEs targeting melanoma-associated antigen S o0 MAGE-A4 knockout (KO), and (H LA—A*02:_01) were assgssed by cryo-.electron microscopy a’_t 2.7t0 3.3 A ar_ld show peptide-centric Igmdmg. .(B) Each amino acid of pMAGE-A4,, ., was
e . m | 20 - AN - replaced with every possible amino acid to generate 190 variants. Substitutions that abrogated peptide binding to MHC-I (assessed by flow cytometry) were
4 (MAGE-A4)-pMHC, a tumor-specific antigen expressed by many 0 MAGE-A4- cell lines were measured . . . . > )
solid tumors, but not by most healthy tissues.® We paired six S XA S . using unactivated human T cells excluded from the analysis. The median values of antibody-pMHC binding compared to the benchmark (Molecule R, monospecific IgG format)* are shown.
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workflow to assess specificity of MAGE-A4 x CD3 TCEs across
hundreds of pMHCs, and integrated the results with structural

data to identify a highly specific molecule that is differentiated Generation of rare potent and specific T-cell engagers for pMHC targets

from a clinical benchmark.
A T-cell engager with high specificity for MAGE-A4-pMHC

A high-throughput platform generated pMHC-targeting T-cell engagers

without extensive protein engineering
Bispecific 1 does not show binding to any of the 180" nhon-MAGE peptides tested
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