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Application of GA-Based PLS Analysis in QSAR Studies
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Beijing 100085, China E-mail: darenzh@ m ail. rcees. ac. cn)

Abstract: Genetic algorithm s(GA)are an effective optim ization method, and partial least squares(PLS)are a well-
known multivariate statistical method. The com bination of two methods is proposed to construct GA-based PLS
analysis, which is applied to QSAR studies for variable selection and m odel construction. By the method, a few
latent variables can include the information of more variables, thus better QSAR m odels can be obtained. The
method is applied to chlorophenols and m ono-substituted benzene derivatives, and some m odels are better than
the best multivariate regression results.
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f . y= 0.3834t + 1.5569L+ f (11)
, fs y= 0.3517t + 1.3818k+ f (12)
y=- 1.5113(3) - 0.8415(6) + 0.1939(7) :
(10)  y=- 0.9324(3) - 1.0693(6) -
0.1652(13) + 0.9322(14) (13)
2 : y=0.6744(1) - 0.6093(3) - 1.0044(6) -
, , PLS 0.2521(13) + 0.6092(14) (14)
1 ,R? 0.9333  0.9388,
4 , CVR’® 0.9060  0.9028,
, 2 , 2
PLS , 1 R’ 0.8930~ 0.9060, CVR’
, 5 6 , 0.8589~ 0.8595.
, PLS
5 8, 4
5 , 2, 2.2 (81
t, b : 30 R
1 PLS

Table 1 PLS variable selection of chlorophenols

(R?) (CVR?)
1 3,6,7 3 3 0.9424 0.9216
2 6,7,14 3 3 0.9424 0.9216
3 3,6,13,14 4 4 0.9475 0.9236
4 3,6,13,14 4 3 0.9375 0.9106
5 3,6,13,14 4 2 0.9333 0.9060
6 1,3,6,13,14 5 5 0.9739 0.9523
7 1,3,6,13,14 5 3 0.9399 0.9183
8 1,3,6,13,14 5 2 0.9388 0.9028
9 1,2,6,13,14 5 5 0.9738 0.9521
10 1,2,6,13,14 5 4 0.9402 0.9114
11 1,2,6,13,14 5 3 0.9246 0.8881
12 1,3,6,11,13,14 6 6 0.9767 0.9532
13 1,3,6,11,13,14 6 4 0.9425 0.9132
14 1,3,6,11,13,14 6 3 0.9401 0.8931
(10), (11), °K«(12), 'K
, ( (13),’Ku(14), K u(15),
): (1), (2), (16), ("'Ka)*(17), CK«)*(18), (CK«)*(19)
(3), C (4), 19
(5),HOMO(6), LUMO(7), 2.

(8), (9), 1 2,
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Table 2 PLS variable selection of mono—substituted benzene
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31

32

8,16,19

8,15,16

3,8,16,19
8,11,16,19
8,11,16,19
5,8,11,16,19
5,8,11,16,19
8,11,13,16,19
5,8,11,15,16
5,8,11,15,16
7,8,11,15,16
7,8,11,15,16
7,8,11,16,19
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5,8,9,11,15,16,18
5,8,9,11,15,16,18
5,8,9,11,14,16,19
5,8,9,11,14,16,19
5,8,9,11,14,16,19
5,8,9,11,15,16,19
5,8,9,11,14,15,16
5,8,11,15,16,18,19

5,8,11,15,16,18,19

. 8660

. 8425

. 8839

. 8811

. 8652

. 9184

.9153

. 8879

.9167

-9039

9116

. 9095

. 9082

.9017

. 9286

. 9272

.9111

. 9297

. 9098

.9117

. 9278

. 9150

. 9250

. 9397

. 9339

. 9351

. 9298

L9117

. 9238

. 9342

. 9285

- 9090

0.8368

0.8075

0.8529

0.8481

0.8295

0.8897

0.8846

0.8579

0.8780

0.8700

0.8823

0.8618

0.8693

0.8573

0.9024

0.9060

0.8919

0.9097

0.8936
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0.8884

0.9131

0.9020

0.9126

0.9036

0.8785

0.8818

0.9096

0.9061

0.8859

6,7,16,17,18,19,
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