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Figure 1. Antigen-targeted adaptors of choice and adaptor-targeted immune cell

engaging antibodies of choice can form a functional antibody-based therapeutic

modality, and offer a universal, customizable antibody platform. A) Selection of

antigen-targeted adaptor antibody based on the tumor antigen profile, and selection of

adaptor-targeted cell engager based on the desired immune effect in the tumor, offer off-the

shelf universal immunotherapeutic; B) Presented approach, based on binding of a P329G

mutation in the Fc portion of the adaptor IgG (Fc silencing mutation). Depicted crystal

structure of P329G-binder bound to P329G-mutated Fc; C) Comparison of modes of action

between a classical direct T cell bispecific antibody (TCB) and a P329G-TCB, recognizing a

P329G-mutated adaptor IgG; D) SPR data of anti-P329G IgG binding to P329X mutated

huIgG1s.
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Data adapted from: Darowski, D. et al. P329G-CAR-J: A novel Jurkat-NFAT-based CAR-T reporter system recognizing the 

P329G Fc mutation. Protein Eng. Des. Sel. (2019)

Jurkat NFAT Luc T cell activation, Universal P329G-TCB on cancer cell lines expressing various tumor associated antigens (TAA)

IgG:TCB ratio 2:1, E:T ratio 5:1, 6h

Figure 3. Universal P329G-TCB induces T cell activation upon P329G IgG binding to various tumor targets. Jurkat NFAT Luc reporter cells were co-cultured with several cancer cell lines in presence of tumor-targeted adaptor IgG and adaptor-

targeted universal TCB, direct TCB, or non-binding antibodies (IgG or TCB). Upon 6h incubation, a dose-dependent T cell activation was observed for all targets.
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Figure 4. Universal P329G-TCB induces T cell-mediated tumor cell lysis. Cancer cell lines HeLa (cervical carcinoma) and

MKN-45 (gastric carcinoma), engineered to express a fluorescent protein NucLightRed (NLR), were incubated with primary T

cells from a healthy donor in presence of antibodies of interest. Incucyte imaging of the cells was performed every 4h for 180h.

As a measure of cancer cell count, quantification of NLR+ cells was performed. A) representative images of the experiment;

cancer cells labelled in red, T cells unlabeled; B) Tumor cell lysis in presence (0.5 nM) or absence (0 nM) of the TCB.
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P329G-TCB Figure 5. Characterization of the P329G-TCB activity across the variables: mono- vs. bivalent adaptor IgG formats, 2+1 vs. 1+1 vs. 1+1 one-

armed TCB formats, and low vs. medium vs. high TAA expression on target cells. A) Pictograms of tested antibody formats. B) Example

theoretical target:CD3 engagement ratios dependent on the specific combination of adaptor IgG and TCB formats. C) CD3/NFAT Jurkat T cell reporter

assay upon cross-titration of bivalent CEACAM5 adaptor IgG or monovalent CEACAM5 adaptor IgG (800 nM0 nM in 4-fold dilution series), with

P329G-TCB 1+1 or P329G-TCB 1+1 OA or P329G-TCB 2+1 (100 nM0 nM in 4-fold dilution series), on CEACAM5-low-expressing HT-29 cells or

CEACAM5-medium-expressing LoVo cells or CEACAM5-high-expressing MKN-45 cells.
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Figure 6. In vivo anti-tumoral efficacy

of adaptor CEACAM5 IgG with

P329G-TCB against MKN-45

(CEACAM5+) subcutaneous tumors

in humanized NSG mice. A) Details of

the efficacy in vivo study. B) Mean tumor

volume (left) and mean body weight

(right) upon treatment over time. Error

bars indicate SEM. For statistical

analysis, Mixed effects analysis was

applied. **: p ≤ 0.01, ****: p ≤ 0.0001. C)

CD45+ CD3+ T cell count, normalized

per tissue weight, measured at the scout

time point from individual mice (n = 3-4).

D) Various cell type counts in the tumor,

normalized per tissue weight, measured

at the scout time point from individual

mice (n = 3-4). C) and D): For statistical

analysis, Kolmogorov-Smirnov test was

applied. ns: Not significant, p > 0.05, *: p

≤ 0.05, ***: p ≤ 0.001.
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The novel P329G-Engager utilizes recognition of an Fc mutation with P329G-

specific binding, with abolished binding to Fc with single amino acid difference: 

WT Fc or P329L, P329I, P329A, P329R mutations.

Universal P329G-TCB with the CEACAM5 P329G-mutated adaptor are 

active in a wide range of relative ratios/concentrations in vitro.

Universal P329G-Engager platform can be utilized for a wide array of solid 

and hematological tumor antigens, as well as immune targets, including 

CD3ε, FcγRIII, 4-1BB, IL2Rβγ.

Universal P329G-TCB displays antitumoral efficacy in tumor-bearing 

humanized NSG mice, despite low T cell infiltration. 

Further optimization adaptor and TCB concentrations  for in vivo use 

is warranted, and may lead to improved T cell infiltration and efficacy.

D

5 – Universal P329G-TCB shows 

activity across the following: adaptor 

antibody format, TCB format, 

antigen expression level

All pictogram figures in 

the poster were 

created with 

Biorender.com.
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Adaptor with P329G-TCB

displayed antitumoral activity,

albeit with lower tumor control

than direct TCB.

Suboptimal dose was chosen for TCBs based on past direct TCB data, to allow comparison

between groups B and C, as well as potential stronger efficacy of group C against group B.

Adaptor with P329G-TCB had low T cell count in the tumor, as opposed to direct TCB control.

This is in line with weaker efficacy of the adaptor + P329G-TCB group, and opens possibility for

improvent, e.g. via dose optimization of both adaptor and P329G-TCB.

Tumors from

mice treated with

adaptor with

P329G-TCB

(green) had lower

cell counts of

various T cell

subsets,

compared to the

positive control

(blue). Despite

this phenomenon,

the molecules

achieved partial

control of tumor

growth.


