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Fig.1 IMustration of pseudoreceptor

model operation

'
parent1:  1-0-7-3-6-5-5-3-1-2-1-7-7-7-5-4-3-12-10-8-5-1
parent?:  1-2-3-4-5-4-5-6-7-6-7-5-6-8-2-4-T-10-13-4-3-7

_ 1

107385531, ¢2-1-7-7-7-543-12-10-8-8-1
1-2-3-4-5-4-5-6-7. " 6-7-5-6-8-2-4-T-10-13-4-3-7

affspring1:
1-0-7-3-6-5-5-3-1-6-T-5-7-8-2-4-T-10- 13-4-3-7
offspring2:

' 9-2-34-5-4-5-6-T-2-1-7-7-T-5-4-8-12-10-B-9-1
4
mutate
B 2 oyl rEE

Fig.2 Nlustration of crossover and mu-
tate operation
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Table 1 The pseudoreceptor atom types and parameters*

atom Lype atom type Emin R partial atom
code kcal-mol ™! A charge
0 void 0.0 0.0 0.0

1 H(H on polar atom) 0.042 1.5 0.25
2 HC{H on charged N) 0.042 1.5 0.35
3 HA(aliphatic H) 0.042 1.5 0.00
4 C{carbonyl C) 0.107 1.7 0.35
5 Cl{sp C) 0.107 1.7 0.00
6 C2(sp* C) 0.107 1.7 0.00
T Ci{sp® C) 0.107 1.7 0.00
8 CT(aliphatic C} 0.107 1.7 0.00
a NP'{amide N) 0.095 1.55 040
10 NT(amine C) 0.085 1.55 -0.30
11 Hearbonyl O) 0.116 1.52 0.50
12 OT(hydroxyl O) 0.116 1.52 ~0.60
13 OC{carbonyl O) 0.116 1.52 0.55
14 5 0.314 1.7 0.20

*Atom charges were chosen from ref.4, the atom parameters were from TRIPOS force fleld(®,

The charges are values which approximate those found in the standard 20 amino acids.
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Fig.3 The KCO molecules’ structure
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BEMHS T, LESHEERGTRE SMEERFEE—MEM bioactivity=a + b" Ejarer HIE
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Tahle 2 The computation results of the top receptor model

molecular actual pECh calculated pEC:, residual Einter/kcal-mol ™!
1 £.4000 7.9059 0.4941 -17.5371
2 10.7700 11.0080 0.2380 -37.0210
3 10.6800 10.2232 0.4568 —32.0890
4 T7.6100 T.9260 0.3160 -17.6650
o 7.0400 6.8210 0.2190 -10.7250
6 6.9700 T.6475 ~0.6TTS ~15.9144
T 6.1400 6.0580 0.0820 -5.9320
9 53700 3.0203 0.1503 2.5552
12 5. OO0 4.8573 0.1427 1.6089
13 4.9000 4.8747 0.0253 1.4990
15 4. 7200 4. 6248 0.0952 30688
16 50000 5.1323 01323 0.1184
pECs0=5.1135-0.1592+ Eipie R=0.9882 SL=0.3450 R}, =0.9650
8= 6.4000 4.5360 1.8640 36277
1n* 5. 3000 5.2T10 0.02%0 (.9916
1n* 5.1900 5.1750 0.0150 ~0.3895
14* 3.9100 3.2960 0.6140 11.4162
17 T7.9700 8.1430 —01.1730 -19.0250
SD"=0.4698

Note: The molecules with asterisk are predicting act molecules,
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A QSAR Research Method Based on Pseudoreceptor Model

Chen Hongming Zhou Jiaju Xie Guirong Ren Tianrui
{Laboratory of Computer Chemistry, Chinese Academy of Science, Betjing 100080)

Abstract In this paper, PARM algorithm which can be used in QSAR research was put for-
ward. In this algorithm, a set of pseudo atom was defined and a series of pseudo receptor model
was generated by using genetic algorithm. These models which have high correlation between
receptor-liagnd interaction and bioactivity can predict bicactivity of unknown molecules, This

algorithm was used to investigate the K* channel opener system. The reasonable results were
obtained,

Keywords: Pseudoreceptor model, Genetic algorithm, Quantitative structure-activity-
relationship
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