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A PCSKO9 Vignette: From mRNA
Display to Passively Permeable

Yuhua Huang
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Proprotein Convertase Subtilisin-Kexin type 9 (PCSK9) as a therapeutic target Inspired by precedence for bRo5, bioavailable macrocycles
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MRNA Display libraries as “hit” finding platform (IMHBs)

Macrocyclic peptides can bind large, flat surfaces and can be more stable
than linear peptides
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Structure based drug design drives optimization of SAR
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As designed the truncated molecule retains the critical C=0/N-H that
make contacts with the protein. The distances highlighted by the arrows
are within 4-5 A, ideal for new crosslinks comprising of around 4 atoms.
These new crosslinks can then replace the portion of the molecule

J. Med. Chem. 2020, 63, 13796. highlighted in teal and still maintain the overall rigidity of the peptide.
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Chemistry tactics improved PK and stability Pharmacokinetic Profile CL=32mlL/minkg %F =2.2%
Vss = 3.34 L/kg %F =9.7% + pgp inhibitor
y 7 Cyno Rat MRT =1.7 hr %F = 28.0% + pgp & CYP inhibitor
Me—N2Me CL (mL/min/kg) 1.4 4
ﬁ} t,, (hr) 7.6 4.6 Conclusions
1 B (i bound) — 1 Translati bility into oral absorption — balancing the potency trade-off
0 Clu (mLimin/kg) 6 15 ranslating permeability into oral absorption — balancing the potency trade-o
“ %F (30% Labrasol/PBS) 2.9 1.4* v C-? !inked serie§ SAR validates mgdicinal chemi§tr3_/ strategy to maintain PCSK9 binding
affinity and achieve moderate passive permeability in MDCKII cells
Quaternization to N HN™ ™0 v Clean — MK499, CYP, ion channels
Increase polarity v@yﬁ v PanLabs - no hits v First moderately potent IPP molecule to have F >1% without any permeation enhancer
v Oral delivery (enabled formulation)  Additional in vivo studies suggest significant first pass metabolism and transporter activity
7 (Kj = 0.002 nM) *Dosed at 1 mpk PO gavage in cyno; 5 mpk D (catheter) in rats. » Met ID studies suggest benzylic, olefin and N-methyl oxidative metabolism
Fully protease stable and not an OATP substrate. * What is the impact of metabolism and transporter activity on bioavailability?

Further Developed into MK-0616 (Elicitide) and approved as Lipfendra.
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Sticky Note
change the last bullet point to : Consider the impact of metabolism and transporter activity on bioavailability.




