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1. Conservation of Cys residues and S-S configurations 
2. Sequence diversity in the inter-cysteine intervals
3. Diversity in target molecules

-----ECRYLFGGCK-TTSDCCK--HLGCKFRD----KYCAWDFTFS-
-----ECRYLFGGCK-TTADCCK--HLGCKFRD----KYCAWDFTFS-
-----ECRYLFGGCS-STSDCCK--HLSCRSDW----KYCAWDGTFS-
-----TCRYLFGGCK-TTADCCK--HLACRSDG----KYCAWDGTF--
GVDKAGCRYMFGGCS-VNDDCCP--RLGCHSLF----SYCAWDLTFSD
-----ECRYWLGGCS-AGQTCCK—HLVCSRRH----GWCVWDGTFS-
-----DCTRMFGACR-RDSDCCP—HLGCKPTS----KYCAWDGTI--*
-----DCVRFWGKCS-QTSDCCP—HLACKSKWPR—NICVWDGSV--*
-----ECRYFWGECN-DEMVCCE—HLVCKEKWPITYKICVWDRTF--*
-----SCVDFQTJCJ-KDSDCCG—KLECSSRW----KWCVYPSPF—
-----ECGKFMWKCK-NSNDCCK—KLECSSRW----KWCVLASPF—
-----GCL—GDKCD-YNNGCCS—GYVCSRTW----KWCVLAGPW—
-----ECLGFGKGCNPSNDQCCKSSNLVCSRKH----RWCKYEI----*
-----ECLGFGKGCNPSNDQCCKSANLVCSRKH----RWCKYEI----
-----ECLEIFKACNPSNDQCCKSSKLVCSRKT----RWCKYQI----
-----DCLGFMRKCIPDNDKCCR-PNLVCSRTH----KWCKYVF----*
-----GCLEFWWKCNPNDDKCCR-PKLKCSKLF----KLCNFSF----*
-----ECKGFGKSCVPGKNECCS—GYACNSRD----KWCKVLL----*
-----ACKGVFDACTPGKNECCP—NRVCSDKH----KWCKWKL----
-----ACSRAGENCY-KSGRCCD—GLYCKAYV----VTCYKP-----
----EDCIPKWKGCVNRHGDCCEG—LECWKRRRS-FEVCVPKTPKT-
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Randomization of 12 aa residues; 
theoretically 2012＝1015 species
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Binding affinity to m2 receptor

Evaluation of the mAChR 2 targeted peptides

Subtype selectivity of the peptide R6-C
Inhibition (%) Conc. (nM)

m1 6.0 438

m2 37.6 365

m3 10.4 438

m 4 6.2 438

Peptide Inhibition (%) Conc. (M)

R6-A1 54.6 6.0

R6-A2 46.0 5.4

R6-C 37.6 0.37

(after 6 rounds of selection)

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. WO2010/104115 “Selection of peptides that specifically recognize target membrane proteins”
4. WO2010/104114 “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”

6. m2 receptor binding peptides selected by the PERISS
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Target: mAChR m2 subtypeTarget: Cav3.1

Blue, positive; Green, aromatic; Yellow, hydrophobic; 
Red, negative; Purple, polar
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7. Utilization of pluripotent peptide library in 
in-vitro evolution to generate target specific binders/ligands

Periplasmic space was utilized for 
peptide-target interaction and selection

5. PERISS (intra periplasm secretion and selection) method

rational design of random 

peptide libraryT‐type Ca2+ channel 
blocker with ICK motif
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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

Accelerated Evolution
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1. Peptide libraries from Three-finger neurotoxins and ICK toxins, which evolved in accelerated mode

Loop 1 
Loop 2

Loop 3 

Randomization of 23 aa residues; 
theoretically 2023＝1030 species

2. In vitro evolution; cDNA display method

Rational design of 3-F libraryGene organization of 3-F

3. IL-6 receptor ligands from the 3-F library
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Grammostola rosea

Binding specificity to IL-6R
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IL-6R – Interleukin-6 receptor

ACBP – Acetylcholine binding protein

IgG – Immunoglobulin G

Ligand-dependent cell growth assay

A human lymphoma cell line expresses IL-6 receptor and shows 
ligand dependent growth.
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4. Protease inhibitors from the 3-F library

Selection of molecules for desired targets

SA beads capture and
Reverse transcription

Recovery of  binding molecules

Protein-Puromycin-DNA complex

cDNA library
Transcription

Sequencing

Cell- free translation

PCR

Restriction enzyme digestion

mRNA

Ligation of  Puromycin linker

Biotin

Streptavidin (SA)

Immobilized target

Ni-NTA resin capture

Puromycin


