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Tab.1 Flavonoid inhibitors of P-gp with the binding affinity of log K, values

i} AT B R
¥ BT 2S00 50 43 T

log Ky Clog P Xv0 Xvl Xv2 Xvp3 Xvpd Xvp5
1 3-Me-galangin 0.949 4 3.762 10. 752 6.125 4.589 3.222 2.237 1.498
2 3-OH-flavone 1.004 3 2.843 9. 460 5.574 3.971 2. 810 1.917 1. 303
3 4-Br-chalcone —0.244 1 4. 487 10.723 6.079 4.531 2.884 1.709 1. 245
4 4-Cl-chalcone 0.113 9 4,337 9.893 5. 664 4.052 2.607 1.570 1. 085
5 4-F-chalcone 0.556 3 3.767 9.137 5.286 3.615 2.355 1. 444 0. 940
6 4-T-chalcone —0.602 1 4. 747 11. 295 6. 365 4.861 3.075 1. 804 1. 355
7 4-MeO-chalcone 0.3617 3.543 10. 167 5.709 3.837 2.601 1. 586 1.014
8 4-n-Cyo Hzi -chalcone —1.2218 8. 884 16. 123 10. 158 7.030 4,784 3.129 2.114
9 4-n-Cy4 Hyy-chalcone 1.152 3 11. 000 18. 951 12.158 8. 444 5.784 3.836 2.614
10 4-n-C; H;-chalcone 0.415 0 4.652 10. 466 6.158 4.159 2.873 1.735 1.121
11 4-n-Cy Hy-chalcone 0 5.710 11. 880 7.158 4.909 3.284 2.047 1. 409
12 4-n-Cs Hys-chalcone —0.568 6 6.768 13.295 8.158 5.616 3.784 2.422 1.614
13 4-n-Cs Hi7-chalcone —1.699 0 7.826 14.709 9.158 6.323 4. 284 2.775 1. 864
14 4-n-cyclohexyl-chalcone —0.275 7 6. 244 12.872 8.202 6.065 4.499 3.186 2.299
15 4-OH-3-prenyl-chalcone —0.2757 4.908 12.913 7.288 5.437 3.319 2.057 1.412
16 4-OH-chalcone 0.681 2 2.957 9. 206 5. 320 3. 655 2.379 1. 456 0.953
17 6,7-diMe-chrysin 0.113 9 5.009 11. 305 6.401 4,881 3.564 2.270 1.532
18 6-PhCH;-chrysin —0.468 5 5.530 13. 846 8.243 6.099 4,357 3.049 2.114
19 6-geranyl-chrysin —1.346 8 7.495 17.028 9.726 7.512 4.879 3.243 2.110
20 6-Me-chrysin 0.491 4 3.962 10. 752 6.125 4.583 3.277 2.133 1. 441
21 6-prenyl-chrysin —0.5229 5.464 13.537 7.675 5.923 3. 847 2.582 1.771
22 6-prenyl-galangin —0.677 8 4. 465 13. 907 7.822 6.057 3.966 2.645 1. 820
23 7-O-isopropyl-chrysin 0.113 9 4.967 12. 368 7.073 5.323 3.213 2.328 1. 490
24 7-OH-flavone 1.542 8 3.211 9. 460 5.562 4,021 2.771 1. 888 1. 291
25 8-PhCH;-chrysin —0.004 4 5.580 13. 846 8.243 6.101 4.343 3.069 2.159
26 8-DMA-apigenin —0.154 9 4.676 13.907 7.706 6. 442 4,267 2.795 1. 819
27 8-DMA-chrysin —0.699 0 5.334 13.537 7.572 6.261 4.173 2.772 1.784
28 8-DMA-galangin —0.346 8 4.335 13. 907 7.718 6.395 4,292 2.835 1.831
29 8-DMA-kaempferide —0.699 0 4.268 15. 238 8. 241 6.757 4. 608 2.988 1.928
30 8-geranyl-chrysin —1.602 1 7.545 17.028 9.726 7.513 4. 865 3.263 2.160
31 8-prenyl-chrysin —0.552 8 5.514 13.537 7.675 5.924 3.833 2.602 1. 822
32 8-prenyl-galangin —0.657 6 4.515 13.907 7.822 6.058 3.952 2.665 1. 867
33 apigenin 1.004 3 2.905 10. 200 5. 837 4. 360 2.946 2.022 1. 332
34 broussochalcone A —0.3565 4.361 13.283 7.422 5.632 3.384 2.086 1. 449
35 chalcone 0.662 8 3.624 8. 836 5.186 3.474 2.285 1. 435 0.910
36 chrysin 0.949 4 3.563 9. 830 5.702 4.179 2.853 1.999 1.298
37 3",4'-diF-chrysin 0.799 3 3.779 10. 431 5.908 4,442 2.999 2.046 1. 336
38 4'-I-chrysin 0.342 4 4. 686 12. 288 6. 881 5.565 3.643 2.370 1.707
39 dehydrosilybin 0.342 4 2.483 18. 258 10. 476 7.917 5.723 4,034 2.811
40 8-DMA, 3,7-diMe-galangin —0.823 9 6.630 15.012 8.271 6.969 4,761 3.328 2.089
41 galangin 0.724 3 2.564 10. 200 5. 849 4.313 2.971 2.060 1. 352
42 4'-F-galangin 0.8325 2.728 10. 500 5. 948 4,454 3.042 2.072 1. 375
43 2',4'-diCl-galangin 0.602 1 2.878 10. 801 6.054 4,571 3.111 2.131 1. 387
44 4'-T-galangin 0.041 4 3.708 12.658 7.027 5.699 3.761 2.432 1.762
45 4'-n-Cs Hi7-galangin —1.2218 6.766 16.072 9. 820 7.162 4.970 3.403 2.294
46 genistein 1.423 2 2. 405 10. 200 5. 830 4.363 3.020 2.059 1. 363
47 6-geranyl-dehydrosilybin —0.744 7 6.415 25. 457 14. 500 11. 250 7.749 5.279 3.618
48 8-geranyl-dehydrosilybin —0.920 8 6.465 25.457 14. 500 11. 251 7.735 5.299 3.665
49 kaempferide 0.653 2 2.497 11.530 6.372 4.675 3.288 2.213 1.448
50 kaempferol 0.826 1 1. 900 10. 569 5.983 4. 494 3.065 2.084 1. 387
51 naringenin 1.562 3 2. 445 10. 407 6.091 4.663 3. 250 2.300 1.570
52 6-prenyl-dehydrosilybin —0.431 8 4.384 21.965 12. 449 9.661 6.718 4.618 3. 280
53 8-prenyl-dehydrosilybin —0.602 1 4. 434 21.965 12. 449 9.662 6. 704 4. 639 3. 326
54 quercetin 0.845 1 1. 304 10. 939 6.123 4. 650 3.173 2.135 1. 410
55 silybin 0.8325 1. 949 18.413 10. 703 8. 200 6. 000 4. 280 3.025
56 taxifolin 1.572 9 0.771 11. 094 6. 350 4.934 3. 450 2.382 1.621
57 tectochrysin 0.799 3 4. 149 10. 791 6.091 4. 361 3.077 2.106 1. 400
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Tab. 2 The definition of the molecular
descriptors used in this work
calculated distribution coefficient in n-octa-
Clog P .
nol/water systems'®
Xv0~Xv2 valence chi indices; the modified indices
Xvp3~Xvyp5  include the valence of electront?-10J
k3 THoETINGEMRRENENER
Tab. 3 The modeling results for the training and
test sets with different w values
pIIE7 %3S o 4 VES S SiRES
w N N Y W
LIPS LIPS Y% Y5 2%
0.5 0.995 0.903 0.067 0. 144
1 0.988 0.913 0.017 0.113
1.5 0.983 0.912 0.023 0.112
2 0.979 0.910 0.028 0.114
3 0.970 0.915 0.039 0.113
4 0.963 0.919 0. 049 0.112
5 0. 957 0.921 0. 057 0.111
7 0.952 0.921 0.064 0.110
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and tests set when w=3
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Fig. 3 The coefficients and residues for the training and test sets when w=3
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Kernel partial least squares method and

its applications for flavonoids as P-glycoprotein inhibitors

LI Yan™',

WANG Yong-hua®,

ZHANG Shu-wei'

(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China;

2.College of Life Science and Biotechnology. Dalian Fisheries University, Dalian 116023, China )

Abstract: A novel derivation based on optimization for the kernel partial least squares (K-PLS)

algorithm is provided. Using the K-PLS method, a quantitative structure-activity relationship

(QSAR) model for flavonoid derivatives as P-glycoprotein (P-gp) inhibitors is built. The model

exhibits high-accuracy by means of this method using several simple molecular topological parameters.

The QSAR model for flavonoids will be helpful in screening and design of new P-gp inhibitors. The

accuracy and efficiency of the QSAR model indicate that the K-PLS method will obtain more

popularity and success for chemometrics applications.

Key words: kernel partial least squares; QSAR; P-glycoprotein; inhibitor



