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///// Perspective/Retrospective ///// 
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2.1 創創薬薬テテーーママ・・ププロロジジェェククトトのの採採択択とと推推進進  
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2.2 創創薬薬支支援援ネネッットトワワーークク、、日日本本版版 NIH ととのの連連携携  
2013 5

2011

DMP 2014

2015
NIH

DMP  
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druglikeness

 

 
4.  

 
3.1 HCK 阻阻害害剤剤ののイインンシシリリココススククリリーーニニンンググとと設設計計  

HCK
[7]
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3.2 Pim1 阻阻害害剤剤ににおおけけるる Activity Cliff のの FMO-PBSA にによよるる活活性性予予測測  
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6. Pim1 Activity Cliff FMO-PBSA  

 

4. おおわわりりにに  超超分分解解能能 FMO 構構造造決決定定法法へへのの期期待待  

chemical space
PALLAS, MUSES, LAILAPS FMO-PBSA

X
FMO FMO

PDB

 
 

 

DMP
 

 
 

[1] Robert, K. Nature Reviews Drug Discovery, 9, 867-882 (2010). 
[2] http://www.riken.jp/research/labs/dmp/ 
[3] Sato, T., Honma, T. et al., Bioorg Med Chem, 20, 3756-67 (2012). 
[4] Sato, T., Honma, T. et al., J Chem Inf Model, 50, 170-85 (2010). 
[5] Sato, T., Honma, T. et al., J Chem Inf Model, 52, 1015-1026 (2012). 
[6] Okada-Iwabu, M., Kadowaki, T. et al., Nature, 503, 493-499 (2013). 
[7] Saito, Y., Ishikawa, F. et al., Sci Transl Med, 2, 17ra9 (2010). 
[8] http://www.ocdd.u-tokyo.ac.jp/ 
[9] Saito, Y., Ishikawa, F. et al., Sci Transl Med, 5, 181ra52 (2013). 
[10] Tsuganezawa, K., Tanaka, A. et al., J Mol Biol, 417, 240-52 (2012). 
[11] Nakano, H., Nagano, T. et al., J Med Chem, 55, 5151-64 (2012). 
[12] Watanabe, H., Tanaka, S. et al., Chem Phys Lett, 500, 116-119 (2010). 
 



SAR News No.27 (Oct. 2014) 

 -10- 

///// Cutting Edge ///// 
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1. ははじじめめにに  
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FMO
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2. 相相互互作作用用解解析析ツツーールルととししててのの FMO 法法  
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Energy Decomposition Analysis Fedorov  [13] Erlotinib
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3 FMO 法法をを用用いいたた構構造造精精密密化化  

X

QM

FMO
[18, 19]  

 
3.1 構構造造最最適適化化のの重重要要性性   
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3.2 FMO 超超分分解解能能構構造造解解析析  
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///// Cutting Edge ///// 
 

 
 

 
 

ははじじめめにに  

1

1)

AR 2), 3)  

 
図 1	 代表的なステロイドホルモンの構造と testosterone の三次元構造	 

 
新新規規疎疎水水性性フファァーーママココフフォォアアととししててののカカルルボボラランン  

12 2 10
12

2
2 3

1)

 

 
図 2	 カルボランの構造と 3種の異性体	 
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前前立立腺腺癌癌のの治治療療をを目目的的ととししたたカカルルボボラランン含含有有 AR 拮拮抗抗薬薬のの創創製製  
AR

testosterone TS
dihydrotestosterone DHT 1 DHT AR

4) DHT AR Arg752 Gln711 Asn705 Thr877
AR

3 AR

AR 12 H12

H12
3  

AR
5) flutamide AR
hydroxyflutamide AR

AR AR

AR
H12 AR

hydroxyflutamide AR
AR BA321 BA341 4 6)  

 

 
図 3	 DHT と AR の結合様式（上図：立体視図）、および AR の活性化と H12 の関係（下図）	 

 
図 4	 カルボラン含有 AR アンタゴニストの創製	 
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BA341 とと AR ののドドッッキキンンググシシミミュュレレーーシショョンン  
BA341 AR BA341 Gln711 Arg752

5 Thr877
Asn705 DHT AR

DHT AR
AR H12

H12 Met895 5, BA341
H12

BA341

 

 
図図 55	 	 BBAA334411 とと AARR ののドドッッキキンンググシシミミュュレレーーシショョンン（（立立体体視視図図））	 	 

 
BA341 誘誘導導体体のの AR アアンンタタゴゴニニスストト活活性性  
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表 1	 BA341 誘導体の AR 結合能および転写活性化能	 

 
a Tris hAR-LBD [3H]-DHT 4 oC 15 DCC

AR [3H]-DHT Binding affinity DHT AR-LBD
100  

b NIH3T3 hAR AR Luciferase DHT
5% CO2 37 oC 24 AR

IC50 AR
H12 AR AR binding affinity  

 
AR フフルルアアンンタタゴゴニニスストトのの設設計計とと創創製製  

Flutamide flutamide
Androgen Withdrawal Syndrome AWS AR Thr877 Ala

mutant 7) Flutamide hydroxyflutamide T877A AR
Thr877 H12

AR AWS AWS
AR bicalutamide 2 8) BA341
AR AR SC-3

BA341 flutamide
T877A AR LNCaP BA341
Thr877 Ala AR H12

LNCaP
Bicalutamide flutamide Thr877

H12 BA341

3a-3d 4a-4d 5a-5b 2  
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表 2	 p-カルボラン含有 AR フルアンタゴニストの生物活性	 

 
 

O S 3a-3d 4a-4d bicalutamide AR
3d 4d AR

AR LNCaP 3a-3c 4a-4b bicalutamide 3d
4d bicalutamide

AR wildtype T877A mutant bicalutamide
SO2 5a 5b bicalutamide

AR 5b AR
5a 5b LNCaP

bicalutamide
AR bicalutamide

 
 
カカルルボボラランンのの新新たたなな利利用用法法をを目目的的ととししたた非非 bicalutamide 型型 AR フフルルアアンンタタゴゴニニスストトのの設設計計  

bicalutamide Bicalutamide Withdrawal Syndrome BWS
AWS BWS

9) 3b 4b bicalutamide bicalutamide
BWS AR Trp741

BWS AR
H12

H12
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AR BA341
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6d AR 3
AR

T877A AR LNCaP
6c

6a > 6b > 6c 6a bicalutamide
H12
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AR AR
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SARM
SARM

AR  

 
図 6	 BA341 およびグリセロール誘導体 6a と AR の結合予想図	 

 
表 3	 グリセロール誘導体の生物活性	 
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おおわわりりにに  
AR

Structure-Based Drug Design SBDD Fragment-Based Drug Design FBDD
Computer-Assisted Drug Design CADD
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///// Activities ///// 
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///// Activities ///// 
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26 11 13 14  
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1 11 13  

10:00 - 10:05  

10:05 - 11:05     
KO01 Prediction of three-dimensional structures and structural flexibilities of wild-type and mutant 

CYP1A2 by molecular dynamics simulations
CYP1A2

 
1 2 3 4 1  

1 2 2 3 3 1, 4 
KO02 Non-empirical analysis of metabolic reactions of thioridazine by Cytochrome P450 2D6

CYP2D6 I  
 

KO03 Development of in silico prediction model on environmental fate of chemical substances 

1 2 1 1 1

1, 2 1, 2

11:15 - 12:05     
KI01 Three-dimensional protein structure and dynamics in living cells 

 
 

13:30 - 14:30    
KO04 Structure-activity relationship of ecdysone agonists bearing imidazole skeleton 

 
KO05 3D-QSAR study of neonicotinoid insecticides having a substituent on the 5 position of the 

imidazolidine ring 
5

1 2 1 1 2 1  
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KO06 Preclinical evaluation of COPD by means of hyperpolarized 129Xe MRI 
Xe MRI COPD  
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KS01 How to predict the diversity of drug-induced liver injury? 
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[11 13   14:40 – 16:40]  
KP01 Synthesis and structure-activity relationship of 8-hydroxy-2-imino-2H-chromene-3- 

carboxamide derivatives as CBR1 inhibitors 
8-Hydroxy-2-imino-2H-chromene-3-carboxamide  

CBR1  
1 2 3 4 1 2 1  

1 1 1 3 3 4 2 

KP02 Discovery of thienopyrimidinone derivatives as a new series of potent phosphodiesterase 7 
inhibitors 

PDE7  
 

 
KP03 Analysis of inter-molecular interaction between kinase domains required for trans- 

phosphorylation of receptor tyrosine kinase 
 

1 2 3 1 1 1  
2 2 Joseph Schressinger3 2 

KP04 Identification of ligands of DJ-1 with biophysical screening 
DJ-1  

1 2 3 1 Jose Caaveiro2  
2 2, 3 

KP05 Conformation changes in substrate binding site and differences in substrate recognition 
derived by variation of an amino acid in monkey and human carboxylesterase 2 

2 1
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KP06 Fish toxicity prediction of chemicals using atomic fragment method: Global parameters and 
chemical group parameters 

 
 

KP07 Study on binding of sodium phenylbutyrate to human serum albumin 
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KP08 In silico drug design of selective inhibitor of SHIP2 as a novel therapeutic agent for diabetes 
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KP10 Structural predictions for small proteins by using molecular dynamics simulations 
 

1 2 1, 2 1 
KP11 Development of a ligand-based virtual screening method for preliminary compound selection 

(part 4): A new approach for fingerprint-based similarity search 

4  
 

KP12 The construction of a pairwise database of ChEMBL ligands with 3D superimposition and 
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ChEMBL 3D  
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KP13 Comparative analysis of intermolecular interaction of influenza neuraminidase with sialic acid 

substrate and its analog inhibitors 

 
 

KP14 LERE-QSAR analysis of papain and trypsin hydrolysis of a series of substituted phenyl 
hippurate esters 

I  
 

KP15 LERE-QSAR analysis on complexes of HIV-1 PR with a series of allophenyl norstatin 
inhibitors 

HIV-1 protease
 

 
KP16 Use of expanded perception of protein-ligand interactions as a fingerptint 
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1 2BIOVIA corporate 1 Dan Berard2  

Helen Kemmish2 Jurgen Koska2 Tien Luu2 Noj Malcolm2 Katalin Nadassy2 Jon Sutter2

Adrian Stevens2 
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KP18 Fragment based drug discovery (FBDD) vs molecular evolution: Shared strategy for the 
induction of substrate/target selectivity 

1 2 JST ERATO 3

4 1 S Roy 1  
2-4 2, 3 2-4 2-4 

KP19 Analysis of barnase-barstar complex with interfacial mutations, based on 3D-RISM theory 
3 RISM -  

-  
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KP20 Protein active site comparison with SiteHopper: Phylogeny to polypharmacology 
1 2OpenEye Scientific Software Inc. 1

Gregory Warren2 Paul Hawkins2 J Michael Word2 Tom Darden2 Robert Tolbert2 
KP21 Study of novel series P2X3 receptor antagonists: Structure-activity relationships of 

pyrrolinone derivatives using homology model 
P2X3 -

- 
 

 
KP22 Development of the protein-gene sequence motif analysis system based on the codon reduced 

representation 
 

 
KP23 Mechanism for producing structure and functional variation of short chain dehydrogenase/ 

reductase (SDR) family proteins 
Short chain dehydrogenase/ reductase SDR  

1 2 1 2 
KP24 Computational study on the interaction of high affinity binding ligand, calystegineB2 with 

β-glucocerebrosidase 
β-glucocerebrosidase calystegine B2

 
1 2 1 2 1 1  

2 1 
KP25 Off-target search with large-scale virtual screening data generated by the K supercomputer 

project 
 

 
KP26 Development of the structural feature analysis system for molecules based on the three- 

dimensional neighborhood information 
 

 
KP27 Relation between eigenvector of molecular matrix and atomic environment of molecule 

 
 

KP28 Development of integrated drug database and analysis of rhabdomyolysis by ATC codes 
ATC  

 
KP29 Development of substituent conversion database and searching system for medicinal chemists 

“CUES”: Convert it Unique and Elegant Substructure 
CUES: Convert it Unique and Elegant 

Substructure  
1 2 1 1 2 2 
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2 11 14  
9:30 - 10:30     
KO07 Investigation of dispersion interaction on complex formation of ligand with protein: 

Quantitative assessment of binding interaction energy in the LERE-QSAR analysis 
: LERE-QSAR

 
 

KO08 LERE-QSAR and LIE analyses of binding affinity of γ-lactam hydroxamic acid derivatives with 
tumor necrosis factor-alpha converting enzyme 

α  (TACE) γ- LIE
LERE-QSAR  

 
KO09 Novel protein structure alignment method based on the residue-residue interaction 

 
 

10:30 - 11:10     
KR01 Lead discovery of selective kinase inhibitors against a novel kinase target by the bayesian 

prediction models based on the KINOMEscan data 
KINOMEscan

 
  

 

11:20 - 12:10     
KI02 Molecular docking simulations in the era of network pharmacology 

1 2 3 Kun-Yi Hsin1

Samik Ghosh2, 3 1-3	 	 

13:30 - 14:10     
KO10 Analysis of pH-sensing mechanism for sweet taste-modifying proteins at acidic condition 

 
1 2 1 2 2 2

2 1 1 
KO11 Anti-inflammatory effect of self-assembling heparin derivatives and their structure-activity 

relationship 
 

Hasan Babazada  

14:10 - 14:50    
KO12 Physicochemical characterization of the interaction between CapF and small molecule 

Staphylococcus aureus CapF  
1 2 OCDD 3 4 1, 2  

3 3 Caaveiro Jose1 1-4 
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KO13 Analysis of inter-molecular interaction between kinase domains required for trans- 
phosphorylation of receptor tyrosine kinase 

 
1 2 3 1 2  

2 1 Joseph Schressinger3 2 

15:00- 15:50     
KI03 Studies of enzymatic reaction mechanisms by X-ray crystallography 

X  
 

15:50- 15:55  
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