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Receptor-based Molecular Modeling Study on Antagonist-Bound
Human aia, a1z and a;p-Adrenoceptors
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Abstract Thisinvestigation was performed to present the construction of rough homology models, the re-
finement using molecular methanics and molecular dynamics, and the optimization of these models into
“antagonist-bound” models using training set docking for aia-, ais- and a;p-AR models. A test set consist-
ing of 18 molecules was then docked into to obtained “antagonist-bound” models using FRED program. The
docking scores and experimental affinities were analyzed by linear regression to obtain a good correlation.
Consequently, this work highlights the rational construction for “antagonist-bound” aja-, aig- and a;p-AR
models. The knowledge of these models can be used for virtual screening to discover more novel potential
molecules.
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Most favored/% Additional allowed/% General allowed/% Disallowed/%
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aip-AR 78.8 18.9 21 0.9
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Table3 Daocking score results for antagonist-receptor complexes

e Ludi Score Docking Energy (kJ*mol %)
Score 1 Score 2 Score3  Fy Evaw Ettect Etota
Silodosin 1048 920 857 942 —312.46 —94.09 —406.55
L-765314 1059 833 738 877 —360.44 —71.52 —431.96
BMY-7378 727 608 969 768 —299.87 —18.89 —318.76
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R4 INGELSYH G FRED 40H
Table4 FRED score of the docking procedures of moleculesin
the test set

No. Name FRED score
A 18 1D
4 Tamsulosin —25082 —34201 —29900
5 Cyclazosin —21133 —34409 —29947
6 SNAP-8719 —20708 —29471 —28271
7 SNAP-5089 —22718 —30367 —26749
8 A-131701 —22022 —33238 —29660
9 Fiduxosin —22945 —33109 —29712
10 Benoxathian —21913 —32627 —27184
11 WB-4101 —22923 —32659 —27117
12 Spiperone —21212 —33052 —27343
13 AH-11110A —19384 —31757 —23757
14 RS-513815 —22132 —33213 —27022
15 A-119637 —21816 —33660 —28486
16 A-123189 —21474 —32122 —28265
17 A-315456 —18322 —31512 —28122
18 Discretamine  —16553 —28893 —25168
19 DDPH —19613 —24968 —27433
20 Y-1999 —19724 —24363 —24753
21 F-2000 —20392 —24054 —26645
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Figure 5 Correlation between the pK; value and docking score

for aya-AR model
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Figure 6 Correlation between the pK; value and docking score
for a1-AR model
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Figure 7 Correlation between the pK; value and docking score
for a;p-AR model

pKi(a1p) = —7.32—5.60X 10 *X SCORE, r?=0.56, SE=0.91, F=20.30
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Table5 The experimental and predicted affinitiesin the test set
No.  Name _ - _ _ - | _ D _
Experimental  Predicted Residua® Experimental Predicted Residua® Experimental Predicted Residual®
4  Tamsulosin 9.70 10.57 —0.87 8.90 8.68 0.22 9.80 9.42 0.38
5 Cyclazosin 7.91 8.12 —0.21 9.89 8.74 1.15 8.49 9.45 —0.96
6 SNAP-8719 6.53 7.86 —1.33 6.72 726 —054 8.80 8.51 0.29
7 SNAP-5089 9.74 9.11 0.63 6.74 753 —0.79 6.20 7.66 —1.46
8 A-131701 9.66 8.67 0.99 8.16 839 —0.23 9.01 9.29 —0.28
9 Fiduxosin 9.80 9.25 0.55 8.60 8.35 0.25 9.04 9.32 —0.28
10 Benoxathian 9.70 8.61 1.09 8.40 8.21 0.19 9.40 7.90 1.50
11 WB-4101 9.80 9.23 0.57 8.60 8.22 0.38 9.60 7.87 1.73
12 Spiperone 8.10 8.17 —0.07 9.30 8.34 0.96 7.89 7.99 —0.10
13 AH-11110A 5.60 7.04 —1.44 7.12 795 —0.83 5.56 5.98 —0.42
14 RS-513815 7.39 8.74 —1.35 9.17 8.38 0.79 6.85 7.81 —0.96
15  A-119637 8.58 8.55 0.03 8.33 852 —0.19 9.60 8.63 0.97
16 A-123189 8.38 8.33 0.05 8.04 8.06 —0.02 9.51 8.51 1.00
17  A-315456 6.23 6.38 —0.15 7.86 787 —0.01 8.71 8.43 0.28
18 Discretamine 6.20 5.28 0.92 6.40 709 —0.69 7.60 6.77 0.83
19 DDPH 7.21 7.18 0.03 6.88 5.91 0.97 7.26 8.04 —0.78
20 Y-1996 6.68 7.25 —0.57 5.75 5.73 0.02 6.43 6.54 —0.11
21 F-2000 7.92 7.66 0.26 6.24 5.64 0.60 7.28 7.60 —0.32
# Residual = Experimental — Predicted.
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