Structure-guided engineering fine-tunes pharmacokinetics, tolerability, and

anti-tumor profile of anti-frizzled antibody

Swetha Raman'?, Melissa Beilschmidt?, Minh To?, Kevin Lin?, Francine Lui?, Yazen Jmeian?, Mark
Ngz, Minerva Fernandez?, Zainab Haybez, Ying Fu?, Keith Mascall®, James Pan®, Stephane
Angersa, Jason Moffat*?, Sachdev S. Sidhu*®, Jeanne Magramz, Angus Sinclair?, Johan Fransson?,
Jean-Philippe Julien™®.

Iprogram in Molecular Medicine, Hospital for Sick Children Research Institute, Toronto, Canada;
’Northern Biologics, Toronto, Canada; >Department of Pharmaceutical Sciences, University of
Toronto, Toronto, Canada; 4Donnelly Centre for Cellular and Biomolecular Research;
*Department of Molecular Genetics, University of Toronto, Canada; °Departments of
Biochemistry and Immunology, University of Toronto, Toronto, Canada.

Aberrant activation of Wnt signaling occurs frequently in cancer, but therapeutic targeting of
this pathway is complicated by its role in maintaining tissue homeostasis. Here, we evaluated
the anti-tumor efficacy of antibodies that target Wnt receptors Frizzled (Fz) 1, 2, 4, 5, 7, and 8,
but found these to cause gastrointestinal toxicity or have poor exposure in mice. Crystal
structures of three antibodies in complex with Fz’s revealed they block a hydrophobic site on Fz
involved in interacting with the Wnt palmitoyl moiety. We next used structure-guided design to
fine-tune in vivo tolerability. An engineered variant with affinities to Fz4, Fz5, and Fz7 in the 13-
138 nM range retained in vitro potency, and was well tolerated in vivo. This antibody
significantly inhibited tumor growth in a HPAFII xenograft model. Our data inform on the
development of anti-Fz cancer therapeutics that require balance specificities to navigate in vivo
exposure, tolerability, and efficacy.
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