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In-Sicico screening based on the protein ligand interaction
of experimental data
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Abstract

Prediction accuracy of ChooseLD which was a technique of the in In-Silico screening based on a three-
dimensional structure was significantly improved by considering hydrophobic interaction.

Specifically, the hydrophobic interaction evaluation function He index which optimized the coefficient was
included. It followed that an effect of the hydrophobic interaction was shown to be remarkable as a physical
parameter. The effectiveness of the fusion of an empirical parameter and the physical parameter are shown

simultaneously.
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He index (¥7C4, % > /37 H—LEWR OBUKE), BUKMZAEAIEH ORRE % B8RS 2 729D 121ES
N7-4/IECTH Y, Hf (hydrophobic field-effect)index & 1) 3R> 5412, F 9713 Hf index 7 S MEIZFEHH L
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L7 fERIEDEZ & 2130k Z, BOfE%E & 21 ZEmVBUKEZR L, B2 X -
TERERL NV TREIZRO 51T 5[10] (Table.1).

Table.1 % /37 EDOEREILIZKTT 5 £l

fEAEL £(cal/(mol + A?))

Guanidinium 19. 30
-SH —24. 10

-S- 0.71

Imidazolium 1.27
Indolyl -12. 56
—NH;" 45.28
—Cells -12. 88
—CONH, 11. 30
—-C00" 18. 63
—-OH(aliphatic) 11.26
~OH (aromatic) 15.78
Hydrocarbon —20. 87
Backbone amide 29. 34
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7O EZ TR L (pR) TILEW & & V37 B - REEEOFEZ /73, 20 X9 |2 Hf index
5 U BOZRT-OBUKE, BUK RS ICHBEC L 2EAZ 2T TRAIT 22 LT, Z0/3y
FWRE NI EPOZ TR ERR LB TH S,

2 -3 . Hc Index
Hc index |3 Hf index & fl\», (3) TRDO LT LT 5.
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I, BN LORAE SN SMART B D /8Y — v o CEIIZ—ET 2 0% L, —3 L7z
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Table.2 {LEW DO —JET-d721) O logP
Type SMARTS logP
C3 ‘[cH3][ (N, 0,P, S,F, C1,Br, )]’ -0. 2035
C18 ‘[eH]’ 0. 1581
€23 ‘Ic] C:a) (Ga)-0’ 0. 5437
H1 ‘H11#6]” , ‘[#1][#1)° 0. 1230
H2 ‘[#1Jolcx4]” ,  ‘[#1]oc” —0. 2677
‘(#1Jol! (C,N,0,9) ],
‘110lc,N, 001
02 ‘lon]” , ‘[oH2]” -0. 2893
04 ‘oJwa’, ‘[0]G@a’ -0. 4195

FHOIEEWIIBNT, MUABFREZBR T2 RERTFTHoThbe FaFx EL#HET 5 RER
T (type:C23) DS, logP < b, TOLIIIHERETIZL > T—HTH720) DlogP &K, %
DI 2T 52 ETILEYOfEL LTRBEXITo 72, ZOHEZID AN, &EHIKD S
He Index (ZLLFOR(B) & %2 5.
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ChooseLD 12 & 1) S & 115 FPAScore & He Index TIERAMDE 7 %726, FPAScore (2428 k % 221
72 He Index ZME L 72 O %, BUKPEAHHAEHEFHEI £ He index % 8 72 ChooseLD i TR H 115
WA Aa T &Lz, UTFiczoRXExRT. (R(6))

Total Score=FPAScore+k XHc Index (6)

OBk DAL 2 BEEPLET 7280, ChEMBL (ChREMBL20) 2B SN TWAH LY —4 v b
FCH 2 3 50, SEARAERE & FP Library 2558 T X, & 52— Assay DILEMES T2 dH D 5 — 7
FeRDL., RIZINEDY =72 MZx} L, ChooseLD % 4T L FPAScore & K&, & 5|2 ChooseLD
ASHE 9 FPAScore 7% b B WEIE 12 XT L, He Index Z3K0O 5. WRBEICINSDEATTHE BIED G
Bk, TORERE KDL L7z, FPAScore 13565.5944 +415.2728, Hc Index 130.3959617 =
1276401 & 2 V), FEOWEIRE K EL DT, OIS T 2 k=325% FL Ik DEE 2 2 7
A5, ChEMBL (ChEMBL20) |28k S LT 5 EBRE (K) & OB % & 0, iRl k %Rk 7.
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ChEMBL (ChEMBL20) (2 &8k S LT % 2255694 — 47 v b DN, LigandFAMS THESET X724 —
7y N 34,348% — 7y P TH otz SHIZZOHT, FHEL-AaT7 EERMHEE THEL & 57
OIZWTE T Assay DIFMBHFIEL, DOKITT—90H 55 —7 v Midb96y — 7 v b TH - 72,
Z DWW ChooseLD DSIEFICFEITTEZY =7y MI2T3% — 7y Mol T2 THLNIEY —
7y N OTEHRE Assay IDFEIZE L7 ZAUIFE CALEW T Assay FEICFEBREGLEDL Y, F1U
IVKGEDMELLEDL S TL 2720 ThAH. ERITHKEN LB o720 8 ) el 5720, Kk
JED ChooseLD 71U 77 MITCHIML-Aa7 L OB, Ki & He index % & & 72 ChooseLD 7’1 777
DZTHEB LA 7 EOMED 280 2 17- 72, HBEHEICE L TIEE Assay HICAE T <~ DI
AR % & 5 72,

Ki &£ JCD ChooseLD 71 7 F A CHH L7227 &£ OB, K & He index % & % 72 ChooseLD 7
07 AMITHEM LA aT7 EDOMBEORBEAT) 720 [MEMAHBRE p 1222057\ ] & v ) iR
WEIT, tHEZRITo72. MUY, &kIZBT HHERR % Table.3 1277

Table.3 % k2 BIT HHERF

k HARE FrAMRTE (o =less) FARTE(p =greater)
215 0.5078 0.7461 0.2539
28.5 0.2288 0.8856 0.1144
29.5 0.463 0.7685 0.2315
30.5 0.0285 0.9858 0.0143
315 0.1175 0.9413 0.0588
32.5 0.2554 0.8723 0.1277
335 0.0893 0.9553 0.0447
34.5 0.1765 0.9117 0.0883
355 0.1602 0.9199 0.0801
36.5 0.2673 0.8663 0.1337

Table.3 DMRERFR LY, i %2 kIZ30.5THA. JE4 D ChooseLD TOMBZREE 41 ¥ F v, Bl
KVEFE H A E-M RS % He index % & % 72 ChooseLD TOAMEBREB = EH &R L, k=305128B1F 5
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VIED#ER LD, k=30.512 B\ CTEUK MM EAEH MR %L He index % &% % 2 & 2% ChooseLD OF
WAEEEDSA i D RIRITH 5 L itmm L7z,
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BOKMAHEAE 2 ZE T2 812X ), SEEEICES WA vy ) axs ) -2V FOTHETH
% ChooseLD Ol EE D[] L OMEA AR Sz, BAKMIZ IR DO R b % 47 o 72 BK PEAR LA
FEEMIBE % He index % &b 7z, MBS X — & & L CBUKMM B O EIFEE TH D Z LHIRE
NG RE o7, BRERSTS X — 7 LWHISS X — 7 ORE ORI S I RE 72,
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