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Abstract

Introduction: Death Receptor 5 (DR5) belongs to the tumor necrosis factor receptor superfamily. The target and its associated signaling pathway are preferentially active on
cancer cells. DR5 elicits pro-apoptotic signal through receptor oligomerization upon binding of TRAIL or an agonistic mAb. Chemotherapy and radiation also can synergize I Teol =i I IR - -
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with the DR5 pathway. Various therapeutics targeting DR5 have been generated but clinical outcomes have been generally disappointing. Here we describe optimization of
the agonistic activity of anti-DR5 mAbs by enabling multivalent target engagement via engineering into Dual-Affinity Re-Targeting (DART®) molecules — covalently-linked Fv- A B — C 120- 120-
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Methods: Anti-DR5 mAbs were selected from a panel of mAbs generated from cancer cell immunizations and characterized for binding properties. DARTs with varying anti- engagement of same epitope or SKeR3 3 60- 5 &0l ' —— Vehicle
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DRS5 specificities, valency and incorporation of either a wild type IgG1 Fc or an Fc mutated to eliminate FcyR binding, were expressed in CHO cells and purified to homogeneity. bi-epitopic bivalent engagement. — At é’ 40- 2 40 , e~ Tetravalent DR5 DART #2 (0.5mg/kg)
DR5 DARTs and mAbs were characterized across a panel of cell lines including those derived from colorectal, lung, pancreatic, breast and prostate cancer and by IHC on normal coro2s K = 0. = Lol _ __ 600- % Tetravalent DR5 DART #2 (0.05mg/kg) Tetravalent KMTRY (AA
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and tumor tissue specimens. Tetravalent FcDARTs were - | Gare [ o s N e e N o] SKMES E " Tetravalent DRS DART #2 (0.005ma'kg) DRS DART #2 . P o (0 005mg§/kg; |
configured comprising either caes oo M- — 104 103 102 10 10° 10! 102 104 103 102 101 10° 10! 102 £ 500- -O- KMTR2 (AA) (0.5mg/kg) (0.005mg/kg) & | Q0@ ' ° |
_ o . . . _ . _ _ . . o . o tetravalency for single DR5 Ceeio Concentration (nM) Concentration (nM) e - 0+ KMTR2 (AA) (0.05mg/kg) | .
Results: mAbs from whole cancer cellimmunizations displaying differential expression on both normal and cancer tissues were subjected to antigen identification and identified specificity or as bi-epitopic Lung el EC5p (nM) 2 400- - KMTR2 (AA) (0.005mg/kg)
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a subset with reactivity to DR5. Binding analyses revealed DR5 mAbs recognizing non-overlapping epitopes that do not block the TRAIL-DR5 interaction. Upon secondary bivalent molecules and evaluated overy skovs o Tetravalent DR5 DART #1 0383 0315 > —— Conatumumab (AA) (Smg/kg) Tetravalent KMTR2 (AA)
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cross-linking or when combined, the DR5 mAbs induced apoptosis across multiple cancer cell lines. Further potency enhancement independent of secondary cross-linking against panel of cancer cell lines Prostat resan -= Tetravalent DR5 DART #2 0.070 0.051 £ DRS DART #2 {8 (0.05mg/kg) [ed)
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was obtained by the engineered multivalent DR5-targeting DARTs. Dose-dependent growth inhibition assay demonstrated that the DR5-targeting DARTSs delivered significantly to TRAIL L e T R T — — TRAILHis 31.090 2.433 200- |
greater potency than TRAIL (>100-fold) across a broad range of cancer cell lines. Furthermore, the DR5-targeting DARTs maintained the exquisite tumor/normal differential Cytotoxicity induced by Fc-crosslinked DRS mAbs, DR5 mAb combination, Tetravalent DR5 DARTs or TRAIL/His. (B) Heatmap representing 100-.
reactivity displayed by the parental DR5 mAbs from which they were derived. Combination of an HDAC inhibitor with DR5-targeting DARTSs revealed maintenance of synergistic Tetravalent DR5 DARTSs: difference between treatment group and No-treatment Control after 2 days of incubation in presence of 1ug/ml treatment. (C) Dose response | Tetravalent E KMTR? (AA ’
activity and potential to overcome pathway resistance. #1: MRKL36 x PRCA206 curve for cytotoxicity of A498 and SKMES cells. Tetravalent DR5 DARTSs fully recapitulate cytotoxicity mediated by mAb Fc-crosslinking or mAb o4 DR5 DART #2 | (0.5m (/k ; W
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Conc-lgslf)n. -Whole cz.;mcer cell immunizations yielded DR5 mAb candidates with deswab!e binding and functional pror.)ertjles. Throggh incorporation of the ar?tl-DRS mADb Inhibition of tumor growth by Tetravalent DR5 DART #2 in mice implanted with COLO205 cells. (A) Female hCD16A FOX N1 mice (n=7/group) were implanted SC with COLO205 cells on Day O.
speuﬁcmes into multivalent DART molecules, we have generatEd a new class of therapeutlcs that may overcome the limitations of existing DR5-based therapeutlcs. The data On Day 3, mice were randomized based on tumor size and treated twice a week with indicated dose of Tetravalent DR5 DART #2, KMTR2 (AA), Conatumumab (AA) or Vehicle. Tumor volume was measured by
support the use of DR5-targeting DARTSs to target this apoptotic pathway in multiple cancer cells. o _ _ _ o caliper. (B) Whole body images were acquired on Day 20 with the VIS Spectrum imaging system.
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