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— R I RE SN TLNBHTSD EY R E

10mM~1mM 0.06%
1mM~100uM 0.03%
100pM ~ 1uM 0.02%
1uM~1nM 0.01%
InMLELR 0.001%

HTSD HI-YDRAE—R(—HERIZ)

JPN: 1.5 x 10*~3.0x10% compds
US: 1.0x 10° compds



Docking Screening (AutoDock)
~PRL-3fHFFl ~

PRL-1 X{R {5 e &
pdb: 1XM2

J
REAS—ETIVT
PRL-3F B8 &

85,000
compounds

WE)

AutoDock

191 hits B B9 F3DEE &K
SEBEMTILTYX L
-AMBERZREBLf=ITRILF¥—

\_ compound 1 )

in vitro
v1os Enzyme Assay

12 compounds

Y148

=4 es 10~50uM
Predicted binding mode of
compound 1 (IC50=13.3uM) H.Park et al.,

Bioorg.Med.Chem.Lett. 2008, 18, 2250-2255.



in silico Screening @)l

& b4\ N N A ETE "

PRL-3 2= AutoDock 85000 191 12 10~ 50p M | (1)
EF R fiE AutoDock 10000 19 4 uM (2)
KDR s

L E(MERHLE) Catalyst 10458 20 1 30uM (3)
17 B -HSD1 2= Catalyst 340042 14 4 6~50uM | 4
Cathepsin S HoREXE Catalyst 2664754 | 15 7 15uM | (5)
AdoMetDC s

(S-adenosylmethionine decarboxylrase) J:”E GLIDE 1990 133 1 “ M (6)
CCR5 HIV©J«4JLAR | GOLD, Surflex |1620316 59 10 10|J|\/| (7)
MCH-R1 AR i ICM 187084 129 6 7—20|J|\/| (8)
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Lock & Key Concept

Key (Ligand)

Lock (Protein)



Chemical Modification & Docking Simulation
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in silico HTS & Optimization (=)
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RNaseT, & 2’ -GMPOD = &8

1IASHRNADGIEE D3’ {iI
U BREES DINK D REESE

hd 1000 ps R_}HQ’H

4000 ps

RNaseT, (104Res—+Na*) : -4l
2’ -GMP : 21l

4ns: 10days
(MD-Engine: 200GFlops)




Allosteric Ligand PNU-120596()
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AG Calculation Scheme

AG — AG o AGSO|

complex

AG

complex_
Paq * Loas PL,,

AGsol R L
gdS da(

L

P: protein, L:ligand, PL: complex molecule
aq: agueous phase, gas: gas phase
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GSK-3pDI/ELHEFRIDOHEE A

GSK-3B: Glycogen Synthase Kinase-3J3

Ligand binding pocket

GSK-3BOD XL AHEE (ks E7L)

Berman H. M et al, Nucleic Acids Res., 2000, 28, 235-242

- AR-A014418

GSK-3R&FHEFINIEE1EFH

Bhat, R., et al, J, Biol. Chem. 2003 278, 278, 45937-45945
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Kitamura, K., et al., J. Chem. Inf. Model. 2014, 54, 1653-1660

Chemical  1Cso Chemical 1Cso Chemical 1C50
# # #
Structure  (nMm) Structure  (nMm) Structure  (nm)
e Y
1 5 6 T ! 1206 | 11 e 445
g O
Y N . O
2 17 7 @AH ) ; 43 12 @m“ s 693
et e &
3 9% | 8 SaRes 326 | 13 O o 5745
1 N &
4 e 63 9 Saaes 1387 | 14 @ A 1054
5 s O 500 |10 7 192 | 15 4 42
hARes O

IC;,, : 50% inhibitory concentration

Chemical Structures of 7-Azaindole Derivatives
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A Scatter Diagram of Calculated and
Observed AGs values

-7 -
y = 0.5603x - 1.049 13
R2=0.8045 .
~ B P
Q 14
£
= -
Q
—
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z -10
]
g Gromacs 4.5.3
-11 GPGPU (3.5 Tflops)
. 1 compd — 20 days
_12 | I | 1
-20 -18 -16 -14 -12 -10

AQ (kcal/mol)
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AGs of 7-Azaindole Derivatives (kcal/mol)

1 -11.4 -17.810.4 -38.810.4 -21.1+0.1
2 -10.6 -17.4+0.9 -40.5+0.8 -23.1+0.5
3 -9.6 -15.6+0.7 -33.71£0.7 -18.1+0.1
4 -9.8 -14.4%0.7 -36.8%0.7 -22.41+0.3
5 -8.6 -13.940.8 -37.1+£0.8 -23.1+0.1
6 -8.1 -13.1+0.9 -30.7£0.9 -17.610.1
7 -10.1 -15.1+0.6 -35.210.6 -20.210.1
8 -8.8 -15.0+0.6 -34.8+0.6 -19.810.1
9 -8.0 -13.2+1.4 -37.8t1.4 -24.710.1
10 -9.2 -13.6x0.4 -33.940.3 -20.4+0.1
11 -8.7 -13.710.4 -33.4+0.3 -19.710.1
12 -8.4 -15.0+0.4 -36.1:0.4 -21.1+0.1
13 -7.1 -10.7+0.4 -28.610.3 -17.910.1
14 -8.2 -12.2+0.5 -32.8+0.5 -20.610.1
15 -10.1 -15.2+0.6 -37.4+£0.6 -22.310.1

Kitamura et al., J. Chem. Inf. Model., 54, 1653—-1660, 2014




in silico HTS & Optimization (Bt &X)
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EEHIRILF—) 10Tflops/&
2) Docking (Free 1 compd/day

Energy Surface) 1 Pflops/&(??)
3) (KHIEER = 1 compd/day

102PFlops/ & (??7?)
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