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Abstract:  PCSK9 inhibition is a validated strategy for lowering LDL‑cholesterol, yet 

current antibody therapies require injections, underscoring the need for oral 

alternatives. Using mRNA display, we identified macrocyclic peptide binders to the 

PCSK9:LDL‑R interface and applied structure‑guided optimization to enhance 

potency, stability, and physicochemical properties, ultimately enabling advancement 

of the formulation‑enabled candidate MK‑0616. In parallel, iterative design—

incorporating strategies such as cross‑linking and targeted reduction of 

hydrogen‑bond donors to promote passive permeability—yielded the first PCSK9 

macrocycles with measurable MDCKII/PAMPA permeability and low but quantifiable 

oral bioavailability. 
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