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Lead Compound

(JP. Patent No.4612270, US. Patent No.7660677)  

in silico Automatic 
Drug Design

1. Determinatio
n of Hot Spot

2. Design of
Optimized Peptide

Peptide Medicine

3. Refinement of
Hot Spot 

(Target Spot)

4. Conversion to
Small Molecule

Small Molecule Medicine

<COSMOS : Conversion to Small Molecules
through Optimized‐peptides Strategy>

By S. Tanuma, TUS

Hot Spot

Protein-Protein Interaction

Scheme of COSMOS Method Targeting of 
Protein-Protein Interaction



3

Trial of COSMOS Method
PPI domain

(Receptor-Ligand)
Ligand-mimetic

Optimized peptide
Conversion 

molecule Disease

β-Sheet (Ligand) Linear peptide 
(4~6 mer)

AVPF (IC50 = 99 nM)

Small molecule

New small compounds
(Receptor-Ligand)
XIAP – Caspase-9

(Receptor-Ligand)
RAGE – HMGB1

MDM2 – p53

Cancer

Cyclic β-hairpin
peptide

(8~12 mer)

α-helix (Ligand) Small molecule
Unnatural amino acid-
modified cyclic peptide

Cyclic (PYEIYRIKYp)
(IC50 = 82 nM)

New small compounds

New small compounds

Diabetes
Alzheimer’s disease

Sepsis
CancerCyclic (PXXXXXXXXp)

(IC50 = 0.5 nM)

Patent

Neuronal 
disorders

Keap1 – Nrf2 XXXX (IC50 = 28 nM)

HCT-116 cells
(EC50 = 980 nM)

SH-SY5Y-Diff-Neuron
(EC50 = 440 nM)

RAW cells
(EC50 = 330 nM)

HCT-116 cells
(EC50 = 18 nM)

PCT/JP2019/
004760
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MR Method

By S. Tanuma, TUS
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COSMOS: Conversion to Small Molecules through 
Optimized-peptides Strategy

AO Method
Lead Optimization

Refinement
MD Study

NCE

Target Spot

APF Method
IDF Method

ACW Method

Optimum binding peptide

Peptide library
(20n～300n)

(in vivo assay)

LMW compound 
library

(～5x106)

Mimetic compounds

(in vitro assay)

Seed compounds

Lead candidates

Mimetic
Conversion

Study

SBDD Study

(JP Pat. No.4612270, US.Patent No.7660677)

Optimum binding peptide
Linear (n = 4~6 mer)
Cyclic  (n = ~10 mer)

Hot Spot           Peptide
(aa residue, n)
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Method for obtaining LMW seeds
ー Mimetics Rate method ー

optimized binding peptides
(scaffolds for small 
molecule mimetics)

target protein amino acid residues of 
Target Spot

Interaction energy between atoms in amino acid and optimized binding peptide / SMC

Interaction energy between atoms in amino acid and peptide / SMC

Distribution pattern of Eamino in 
Target Spot and peptides

Distribution pattern of Eamino in 
Target Spot and SMC

Intersection of pattern A and B

SMC* library
(~106 compounds)

* SMC; small molecule compounds


