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ABSTRACT

Background: EGFR and the surface glycoprotein MUC1 are commonly co-expressed in several malignancies, including esophageal squamous cell car
cinomas, non-small cell lung cancers (NSCLC), and triple-negative breast cancers. To overcome limitations of current EGFR- and MUC1-targeting thera-
pies, we generated a novel bispecific antibody-drug conjugate conjugated with monomethyl auristatin E, BSA01, which targets both antigens. EGFR and
MUC1 antibodies were identified using RenLite® fully human common light chain mice and further evaluated for efficacy and specificity in vitro and in vivo.

Methods: Parental MUC1 antibody was tested in a binding competition assay alongside a benchmark identifying cleaved MUC1 [1]. Surface plasmon
resonance and flow cytometry was employed to determine the affinity and species cross-reactivity of anti-MUC1. Binding avidity was assessed by flow
cytometry. Internalization and cytotoxicity were assessed by Incucyte® live cell imaging. The specificity of BSA01 was assessed by comparing the cyto
toxicity of tumor cells and neonatal Human Epidermal Keratinocytes (HEKn). The efficacy of BSAO1 in preventing growth of cell line-derived (CDX) and
patient-derived xenograft (PDX) tumors in vivo was subsequently evaluated.

Results: Binding competition assays indicate that the parental MUC1 antibody of BSA01 binds to MUC1-C*, which remains membrane-bound after
cleavage. The affinity of the anti-MUC1 antibody was similar to human and cynomolgus monkey antigens. BSA01 BsAbs bound EGFR*MUC1" cell lines
(HCC827 and HCC70) with stronger avidity than a single-positive cell line (A431). The internalization activity of BSA01 BsAbs was superior to its mon
ovalent parental antibodies. BSAO1 was able to effectively induce cytotoxicity in vitro, while only marginally affecting human normal cells that express low
levels of MUC1 and EGFR. Notably, BSA01 showed superior anti-tumor efficacy when compared with benchmark ADCs in CDX and pancreatic PDX
models in vivo. In NSCLC PDX tumors, BSA01 performed similar to MUC1 benchmark.

Conclusions: We generated a novel bispecific ADC targeting EGFR and MUC1. The MUC1 arm of BSAO1 binds to the cleaved MUC1-C*protein, which
remains membrane bound on tumor cells. BSA01 exhibits strong affinity and internalization activity in vitro, while also demonstrating a good safety pro
file. Moreover, BSAO1 shows superior anti-tumor efficacy to benchmarks in certain in vivo PDX models evaluated.
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@ Figure 2. BSA01 (unconjugated) showed strong binding avidity to EGFR* MUC1* cells but not EGFR* MUC1" cells
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Cell surface binding of anti-EGFR and anti-MUC1 antibodies (bispecific, monoclonal, and monovalent) was determined by flow cytometry. Notably, BSA01 (unconjugated)
bound double positive HCC827 and HCC70 cells more readily than the single positive A431 cells with ~8-fold difference in EC50 values (0.5/0.4 vs 3.3).

@ Figure 3. BSAO01 (unconjugated) demonstrated enhanced internalization compared with monovalent
parental antibodies
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Internalization of BSAO1 and parental antibodies as measured by Incucyte® live-cell assays. A. BSA01 (unconjugated) demonstrated enhanced internalization
compared with monovalent parental antibodies in HCC70 (EGFRmederate/MUC 1mederate) cells. B. BSA01 and BSAO1 (unconjugated) exhibited nearly identical
internalization activity in NUGC-4 (EGFRmoderate/\UC A moderate) cells.,

® Figure 4. BSA01 demonstrated selective tumor cytotoxicity in vitro
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@® Figure 5. Robust anti-tumor activity of BSA01 in CDX models A. Increased efficacy of BSAOT in an
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@ Figure 6. Co-expression of EGFR and MUC1 in PDX models (in-house analysis)
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B. Co-expression of EGFR and MUC1 has been found across several tumors including breast,
colorectal, esophageal, gastric, pancreatic, and non-small-cell lung cancers (NSCLC).
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BSAO1 exhibits potent anti-tumor efficacy in PDX models. A. Expression of EGFR = mrnk gk o
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received the indicated treatments at 3 mg/kg twice weekly, i.v.
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SUMMARY

 Co-expression of EGFR and MUC1 in multiple solid tumors suggests that simultaneous targeting of EGFR and MUC1 with bsADC has the potential to enhance
efficacy and improve safety.

« BSAO1 is an EGFR- and MUC1-targeting bsADC derived from the proprietary, RenLite® common light chain, fully human antibody technology.
« BSA01 binding to MUC1-C* remains membrane-bound after cleavage and exhibits excellent affinity and internalization activity.
* The EGFR arm of BSAO1 was selected to have reduced binding and internalization capability, designed to reduce the known skin toxicity of EGFR targeting.

* BSAO1 demonstrated potent anti-tumor activity in multiple CDX and PDX models, with improved efficacy over parental mAb ADCs and benchmark ADCs in
certain models.
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