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General Model for Estimation of the Inhibition of Protein Kinases Using
Monte Carlo Simulations

()
1
, Structure-based drug
design
, , Free energy perturbation =~ Thermodynamics
integration +0.5kcal/mol
, MM-PBSA Linear
response )
) +1.0kcal/mol
, 2000 2 Yale W. L. Jorgensen Extended linear response
Linear Response
Aqvist Linear response LR ,
I
, AG© LR
AG,S = 1/2 <AE> 1
AE.
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1,2 3 , AG,
AGy = o <AEgw> + 1/2 <AE> 3
> a >
, 4 Endothiapepsin
=0.161

AG,

Free Energy of Binding

AGb =RTIn Kd

Aqvist , HIV proteinase, Glucose binding protein, Trypsin

3 Extended Linear Response
Jorgensen LR , 3
3 3 Cavity

, 0.5 ,

AGb = <AEde> + B <AEC> + Y <ASASA> 4
) 4 Thrombin , HIV-1 Reverse Transcriptase , FKBP12
) SASA , 3

46

, 5
Extended Linear Response ELR

AG, = chén + constant 5
n

» Cn > &n
Descriptor EXX-LJ, AHB a1, AFOSA, AE; #RB
EXX-LJ : Lennard-Jones
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AFOSA
AEiqy
#RT
HIV-1 Reverse Transcriptase, Thrombin, Cycloxygenase-2 ,
Descriptor

o, Descriptor

General Model for Estimation of the | nhibition of Protein Kinases &
ELR ,

E

Preotein kinase . , Preotein kinase ATP

Kinase , Kinase

Cyclin-dependent kinase 2

CDK2 , P38 mitogen-activated protein kinase P38 , Lymphocyte-specific kinase Lck 3
Kinase
4.1. Individual ELR models
Kinase ELR s 6-8
CDK2  : AGgy. = 0.100 <EXX-C> + 0.110 <EXX-LJ> - 0.216 <AHByz> - 1.350 6
N =61, RMS = 0.729 kcal/mol, R* = 0.759, Q* = 0.722
Lck : AGgyc = 0.0989 <EXX-C> + 0.257 <EXX-LJ> - 0.320 <AHBya> + 0.623 7
N =51, RMS = 0.676 kcal/mol, R* = 0.734, Q* = 0.683
P38 1 AGgy. = 0.0644 <EXX> + 0.00619 <4AFOSA> - 0.760 (QPlogPo/w) - 0.636 8
N =36, RMS = 0.767 kcal/mol, R* = 0.678, Q* = 0.603
, Descriptor
EXX-C : Coulomb
EXX : Coulomb+Lennard-Jones
QPlogPo/w: QikProp /
CDK2, Lck , Descriptor . , P38
ATP Allosteric ,
Descriptor
4.2. Combination of two datasetsto predict thethird
2 Kinase ELR . P38 2 Outlier
CDK2 and Lck : 4Gy, = 0.0995 <EXX> - 0.269 <AHB ;> + 0.0103 <ASASA> - 3.75 (Leorr) +3.45 9
N =112, RMS = 0.722 kcal/mol, R* = 0.737, Q* = 0.712
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CDK2 and P38 : AGy = 0.0814 <EXX> - 0.289 <AHB > + 0.0110 <ASASA> + 2.06 10
N =95, RMS = 0.795 kcal/mol, R* = 0.692, Q* = 0.661
P38 and Lck : 4G = 0.0723 <EXX> - 0.312 <AHB> + 0.0147 <ASASA> - 3.03 (Leoy) +3.55 11
N = 85, RMS = 0.784 kcal/mol, R* = 0.649, Q* = 0.602
ASASA
Lcorr : Lek 1, 0

, Descriptor . ,

, . , ,R*=0.538 P38 ,
0.704 Lck ,0.706 CDK2
4.3. Final ELR model using all three datasets
3 Kinase )
AGeyie = 0.0848 <EXX> - 0.293 <AHB> + 0.0123 <ASASA> - 3.11 (Leorr) +3.08 15
N = 146, RMS = 0.775 kcal/mol, R* = 0.691, Q* = 0.666

ELR , Jorgensen

6
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CHO HEK
(Cell) 0) 0 HEK
CHO HERG
pIC,(M) = 3.147(+ 0.761) + 0.208(+ 0.104) * clogP + 0.029(+ 0.019) * PEOE_VSA-4
+ 0.240(z 0.059) * diameter - 0.019(z 0.006) * TPSA - 0.873(+ 0.361) * Cell (2)
(N=84, R= 0.853, RMSE= 0.733, F=41.6)
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Virtual Screening
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EuroQSAR 2004
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EuroQSAR 2004 The 15" European Symposium on Quantitative Structure-Activity

Relationships & Molecular Modeling
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EuroQSAR
Validation and productivity of QSAR models (Hugo Kubinyi, University of Heidelberg)

QSAR

r pred r q r pred

MOLECULAR FIELD TOPOLOGY ANALYSIS (MFTA) AND MOLECULAR MODELING:
COMPARISON AND COMPLIMENTARILY (EugeneV. Radchenko et al, Moscow State University)

MFTA
MFTA 3D QSAR
QSAR
AIDS QSAR
r2 q2
TMFA
TMFA
3D QSAR

EVALUATION OF DIFFERENT COMPUTER PROGRAMS FOR PREDICTION OF
MOLECULAR LIPOPHILICITY (AnaMornar et al, University of Zagreb)

logP
LogP

300
KowWin
CLOGP
KowWin CLOGP ALOGPs
CLOGP ALOGPs
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Combinatorial Chemistry
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sar-pharm@sahs.med.osaka-u.ac.jp
http://bukai.pharm.or.jp/bukai_kozo/index.html
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