Supplementary Figures:
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Figure S1. Monomericity of each parental antibody (RR359.long, RR359.short and 2c11)
analyzed by size-exclusion chromatography (SEC).



Figure S2. Length of antibody CH1 evaluated by Discovery Studio (used PDB ID 3R06 as
template).
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Figure S3. Prediction quality judged by visualizing multiple sequence alignments (MSA)
depth and showing the AlphaFold2 confidence measures. (A) Multiple sequence align-
ments. Number of sequences per position, the higher the better. (B) Predicted local dis-
tance difference test (IDDT) per position. Model confidence (out of 100) at each position.
The higher the better. (C) Predicted alignment error (PAE). A useful metric to assess how
confident the model is about the interface. The lower the better. Rank 1 structure was used
in this study.
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Figure S4. Raw data binding kinetics of HcAb.RR359 with different mutations to AR2G-
sensor bound mEGFR-His protein as measured by BLI on an Octet machine.
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Figure S5. Purity of TbsAb.con evaluated by SDS-Page at non-reducing condition.
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Figure S6. The gating strategy for the T-cells shown in Figure 6.



Supplementary Table S1.

RR359(anti-mEGFR)-long-migg2a. LALAPG.T370K.K409R
QVQLQESGGGLVQAGGSLRLSCAASGRT-
FTSYAMGWFRQVPGKEREFVAALSTRSAGNTY-
YADSVKGRFTISRDNAKNTVYLOMSSLKAEDTAVYYCAAGYMSSDADPSLAASLHPY
DYWGQGTQVTVSSEPKIPQPQPKPQPQPQPQPKPQPKPCPPCKCPAP-
NAAGGPSVFIFPPKIKDVLMISLSPMVTCVVVDVSEDDPDVQISWFVNNVEVLTAQTQ
THREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKALGAPIERTI-
SKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVKDFMPEDIYVEWTNNGKTELNYK
NTEPVLDSDGSYFMYSRLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK
RR359(anti-mEGFR)-sh-migg2a. LALAPG.T370K.K409R
QVQLQESGGGLVQAGGSLRLSCAASGRT-
FTSYAMGWFRQVPGKEREFVAALSTRSAGNTY-
YADSVKGRFTISRDNAKNTVYLOMSSLKAEDTAVYYCAAGYMSSDADPSLAASLHPY
DYWGQGTQVTVSSEPKGPTIKPCPPCKCPAPNAAGGPSVFIFPPKIKDVLMIS-
LSPMVTCVVVDVSEDDPDVQISWFVNNVEVLTAQTQTHREDYNSTLRVVSALPIQHQ
DWMSGKEFKCKVNNKALGAPIERTISKPKGSVRAPQVYVLPP-
PEEEMTKKQVTLTCMVKDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSR
LRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK
RR359(anti-mEGFR)-sh-migg2a.D105A.LALAPG.T370K.K409R
QVQLQESGGGLVQAGGSLRLSCAASGRT-
FTSYAMGWFRQVPGKEREFVAALSTRSAGNTY-
YADSVKGRFTISRDNAKNTVYLOMSSLKAEDTAVYYCAAGYMSSAADPSLAASLHPY
DYWGQGTQVTVSSEPKGPTIKPCPPCKCPAPNAAGGPSVFIFPPKIKDVLMIS-
LSPMVTCVVVDVSEDDPDVQISWFVNNVEVLTAQTQTHREDYNSTLRVVSALPIQHQ
DWMSGKEFKCKVNNKALGAPIERTISKPKGSVRAPQVYVLPP-
PEEEMTKKQVTLTCMVKDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSR
LRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK
2c11(anti-mCD3E)-migg2a. LALAPG.F405L.R411T
EVQLVESGGGLVQPGKSLKLSCEASGFTFSGYGMHWVRQAPGRGLESVAYITSSSINI-
KYADAVKGRFTVSRDNAKNLLFLOMNILKSEDTAMYYCARFDWDKNYWGQGTMV
TVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGVHT-
FPAVLQSDLYTLSSSVTVTSSTWPSQSITCNVAHPASSTKVDKKIEPRGPTIKPCPPCKCP
APNAAGGPSVFIFPPKIKDVLMISLSPMVTCVVVDVSEDDPDVQISWFVNN-
VEVLTAQ-
TQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKALGAPIERTISKPKGSVRA
PQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTEL-
NYKNTEPVLDSDGSYL-
MYSKLTVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPGK
2c11(anti-mCD3E), light chain
DIQMTQSPSSLPASLGDRVTINCQASQDISNYLNWYQQKPGKAP-
KLLIYYTNKLADGVPSRFSGSGSGRDSSFTISSLESEDIGSYYCQQYYNYPWTEGPGTKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGS-
ERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSENR
NEC




