Utilization of neurotoxin-inspired peptide library in /n-vitro evolution;
proved pluripotency to target GPCRs, proteases and trophic factors
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1. Peptide libraries from Three-finger neurotoxins and ICK toxins, which evolved in accelerated mode
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ICK-motif peptides Rational design of ICK-motif library
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Gene organization of 3-F Rational design of 3-F library
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Sequences in the 5'- and 3-NC and SP regions are conserved,
while those in the mature peptide are hyper variable Randomization of 23 aa residues;

theoretically 2022=103° species

Accelerated Evolution

2. In vitro evolution; cDNA display method
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3. IL-6 receptor ligands from the 3-F library
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Protease inhibitors from the 3-F library
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Patents/ patents applied

1. JPN PAT. 4959226 (2012) “Three-finger peptide library”

2. JPN P.A. 2007-030883 “Polypeptides with IL-6 receptor agonist/antagonist activities™

3. W02010/104115 “Selection of peptides that specifically recognize target membrane proteins”
4. W0O2010/104114 “Preparation for polypeptide library”

5. JPN PAT. 5717143 (2015) “Preparation for polypeptide library”

6. JPN PAT. 4742345 (2011) “Calcium channel blocker peptide and its gene from the tarantula Gramostora™

Randomization of 12 aa residues;

1. Conservation of Cys residues and S-S configurations  theoretically 202=10'S species

2. Sequence diversity in the inter-cysteine intervals
3. Diversity in target molecules

5. PERISS (intra periplasm secretion and selection) method
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Periplasmic space was utilized for
peptide-target interaction and selection

6. m2 receptor binding peptides selected by the PERISS

Evaluation of the mAChR 2 targeted peptides

(after 6 rounds of selection)

GTx1-15 ——> PepC

Binding affinity to m2 receptor Target: Cava.1 RIS Target: MAChR m2 subtype

Peptide Inhibition (%) Conc. (uM) Arg15
R6-A1 546 6.0 :
R6-A2 46.0 5.4
R6-C 37.6 0.37

Subtype selectivity of the peptide R6-C

Inhibition (%) Conc. (nM)
m1 6.0 438 Phe34
Thrzs  His27 Asp26  Leu27
—) 2 376 365 " o o
m3 10.4 438 Blue, positive; Green, aromatic; Yellow, hydrophobic;
ma 6.2 438 Red, negative; Purple, polar
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