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Preliminary Exploration of Improving Predictive Capability of Three
Dimensional Quantitative Structure Activity Relationship Models

TAN Jianjun, MEN Jingrui, SUN Hongliang, HE Liqun, ZHANG Yiping
(College of life science and Bioengineering, Beijing University of Technology, Beijing 100124, China)

Abstract: To solve the problem that the three-dimensional quantitative structure-activity relationship
(3D-QSAR) model is not ideal when using the model to predict the biological activity of the new
compounds, two new consensus models were established to improve the prediction ability of the model. A
different weight to each submodule (named weighted consensus model, WCM) was added to one of the
consensus models. In order to construct WCM, multiple linear regression (MLR) methods were used to
calculate different weight coefficients for each submodule. Another consensus model was constructed from
the average of the predicted values for each sub-model obtained in the literature ( named average
consensus model, ACM). Results show that the consensus model can improve the prediction ability when
0.5 <¢°<0.8, but it can’t improve the 3D-QSAR model’s prediction ability when ¢° >0. 8. This result
can help to improve the prediction of the model and the design of new high activity inhibitors.
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Fig.1 Experiment flowchart
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Table 1 pIC,, experimental value and predicted value by

single model of compounds in the literature

feawans  ERME plCocwr  PlCso cousin
1 7.30 7.26 7.23
2 5.79 5.73 5.73
3! 6.10 6.90 6.91
4 6.39 6.42 6.40
5 6.30 6.43 6.31
6' 5.97 6.56 6. 02
7 5.93 5.92 5.87
8 6. 14 6.20 6.11
9 6.43 6.45 6. 44
10' 6. 60 6.92 7.08
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k1 P — SRR R 1 Pl A ED
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11 7.16 6.98 7.18 Z ek A ﬁ*ﬁﬁ% i pICiO CoMFA Gl pICiO CoMSIA
12 3. 64 5.71 3.77 4’!57%!5 E ng/\ﬁﬁzﬁ. S 3”51:]‘/@’“3%3& B
13 7 08 713 791 BRI WCM 5 2 (& 0248, B S 3] WeM 5 2.
14 751 7 50 7 39 — A HEBIRE ACM A EE 7k, B (E H SPSS
15! 726 709 795 AR 4 3 50 vh (9 1 38 A8 B R SR pICig gopen
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17 7.19 7.17 7.20 14 REEFHNTE
18 7. 50 7 60 7 51 MICERPSIA 2 NS5 ¢ F 7, ¢ 238 SUBRIE
1o _— _— 7 53 R FREL, P R AR BIF A R B EA P (H
20 7.46 7.40 7.51 AR
21 6.94 6.90 6. 84 F=1- Z (Ypred = Yoe) (1)
2 6. 67 7.13 6.98 D Yot = Vi)
23! 7.68 7. 46 7.52 _
24 7.11 7.00 7.00 r=l- % ((yy: j}d) (2)
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36 7.83 7.86 7.83 7 >0.5 (3)
37 7.42 7.32 7.47 2506 (4)
38 8.05 8.01 7.99 AN 3K 2 A 25 B 28 5 B
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42 8.25 8.27 8.32 PA Lu 8 TAE R B, 22 oe 2 [ 19y 12
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44 8.24 8.25 8.17 pICy y =0. 604pIC, coyer +0. 367pIC, (s +0. 131
45 8.14 8.14 8.22 (5)
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48 8.17 8.22 8.10
U S LA, —EPE A F pICy, A pICs, , FUNE VLA E

%%2 .



154 b m T ok K = E il 2018 4F
F2 WCM #1 ACM i+ EB 2K pIC,, Fill{E 10
Table 2 Predicted value of pIC,, calculated by 0.8 . - i
WCM and ACM B e -
06" o CoMFA
&S pICS(),W PICS(). A a4 » WCM
3 6.91 6.91 “0 20 40 60 80
| S kAR
6 6. 14 6.30 (a) CoMFARIAIAIWCMESHUM (P,
10" 7.05 7.00 L
15 7.22 7.17 08
19! 7.44 7.32 -
£ 06
23! 7.51 7.49 . 4 CoMSTA
0.4+ - W
27! 7.50 7.55 WeM
31 7.24 7.32 0 20 40 60 80
S SRR R
t
35 788 793 (1) CoMSIABTELFIWCMEI F
39" 8. 14 8. 14 N " I
43 7 05 7 o4 K2 CoMFA Fi#d CoMSIA FRL K WCM Y FIIAH ).,
47t 8. 28 833 Fig.2 rlzml of CoMFA, CoMSIA model and WCM
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0.7,0.7<¢’<0.8 Fil ¢’ >0.8. SRIFX WCM 9 7.,
FISCHR P CoMFA 5 CoMSIA 1) 77, (EIEATHCXS ¢
6 56

FAECXT ¢ K356 WCM A% F CoMFA A1 7
MIRE T B R ASOR , LB EE R e 3. & 3 WL
FHL,20.5 <4’ <0.6 I, B4aXH{E M 2. 588, KT
AL 729 A df =19) , 2 R HA S F =
R WCM [ 72 315 (0.777) KF CoMFA (1
r G ME(0.715)  FTLL WCM 7] LA B 3D-QSAR #%

RIIFRINAE 77, 240.6 <¢°<0.7 F10.7 <¢*<0.8

W, 2255 HA G4 L, H WCM /# r) SOEE5

#£3 WCM 5 CoMFA HEIWLL LR
Table 3 Comparison of WCM and CoMFA models

FrLL g5 55 — 41 R, B weM n] LL$2 & 3D-
QSAR BRI TN AE J). HIE Y ¢° > 0.8 B, ¢ A4
XHEH 0.974, 1t ¢ FHER T IS HE 1. 895 (df =
TN, EFABAG IR WK Lo, 45
W 3 IeJa—47 ¢ (EM4EXHE R T ¢« FHE, 2257 H
Ageit#E L, H WCM 1 r, Y918 (0.820) KT
CoMFA 11 72 JME (0. 757) , X BEH] WCM #2514
U T A

FHECXS ¢ K 36301 WCM AH X T CoMSIA 45 7l
TIBE T PR R CR | LR s R L3R 4 AR 5
CoMFA H A AH[].

q FEAEL t{H t " it X CoMFA 7 ," WCM 72,,°
0.5~0.6 20 -2.588 1.729 A 0.715 0.777
0.6 ~0.7 23 -2.341 1.717 £ 0.753 0. 796
0.7~0.8 19 -1.904 1.734 A 0.773 0. 819

>0.8 8 -0.974 1.895 G 0. 840 0. 871
>0.5 70 -4.120 1. 667 A 0.757 0. 820

TEra 220K ¢ FHAM RIEKFHR 95% , Tl b Fon ] CoMFA BIEITHELH Y 72 FIBIE ,iC R CoMFA 7, T [l 5e Fonfif

I WM BEELHSE  72 3ME  18 o WCM 72, T 1AL

&4 WCM 5 CoMSIA #RIMLLEER
Table 4 Comparison of WCM and CoMSIA models

7 HEAKL 1l t FHE Gl EE X CoMSIA 7,,° WCM 7,
0.5~0.6 16 -3.090 1.753 H 0. 655 0.772
0.6 ~0.7 23 -3.324 1.717 A 0. 686 0. 784
0.7 ~0.8 22 -2.143 1.721 H 0.780 0.811

>0. 8 8 -0.152 1.895 x 0.911 0.916
>0.5 69 -4.729 1. 667 A 0.735 0. 806

TE :a FR/RMH ] CoMSIA BORHET Y 7, M HME 10 CoMSIA 72, , T

2.3.2 ACM

FHECXS ¢ A5G 50E ACM AR T CoMFA 4575 i
DIRE T ) 32 2O, R I 45 R LR 5. 0.5 <
¢’ <0.6 B}, B4 X Ky 3.263, KF « FHE 1.729
(df =19) ,IANhZERBEAGIFE L. A ACM 1Y
r GBI (0. 787) KT CoMFA 1y 12, #1H (0.715) ,
HEBT ACM 1T DL 5 3D-QSAR A1 (g F GE F7. Y4
0.6<¢"<0.7 F10.7 <¢* <0.8 B 25 BA G i12¢
B H ACM By S E R B LA I 5 5 — 4

FIF). EZ24 6> >0.8 1,0 FIZETHE R 0. 835, 1 ¢
FUERRIGHHE 1.895(df =7) /N, ZRARA S
TR L DR By dr, a5 R 3% 5 feJa —17,1
ERAHERT ¢« FHE, NS HAGIHEE X,
M F ACM ) 72, 39{.(0. 815) KT CoMFA 1) 2,4
E(0.764) , AT LB ACM #5517 HEA1 A4 T E

1 FHAR [) 7 B2 36 41E ACM A X T CoMSIA 5 71
T AE 7 4R AR, BAE A IR R 6, ik S
CoMFA H AU AH [F].
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Table 5 Comparison of ACM and CoMFA models
7 BEASL o i ¢ FHH Gil#EY CoMFA 7, ACM 7"
0.5~0.6 20 -3.263 1.729 H 0.715 0.787
0.6~0.7 21 -2.499 1.725 H 0. 764 0.814
0.7~0.8 21 -1.997 1.725 A 0.781 0.823
>0.8 8 -0.835 1. 895 G 0. 840 0. 869
>0.5 70 —-4.543 1. 667 A 0. 764 0.815
E :a FoR ] ACM BEBLTHE L Y v HOXME i ACM 7, R L.
£6 ACM 5 CoMSIA #HEF LB R
Table 6 Comparison of ACM and CoMSIA models
7 HEAKL i t FHE Gt E X CoMSIA 72, ACM 7.,
0.5~0.6 15 -2.956 1.761 A 0. 657 0. 769
0.6~0.7 23 -4.629 1.717 H 0. 686 0.799
0.7~0.8 22 -2.232 1.721 H 0. 796 0. 836
>0.8 9 -1.158 1. 860 I 0. 891 0.919
>0.5 69 -5.684 1. 667 A 0.743 0.818
3 al. Combining QSAR classification models for predictive

1) BeXf ¢ R g iy a5 R =8 4 A WeM 5 ik
BF, 7 0.5 <¢* <0.8 &M, WCM $2 = T A HI 1)
TIBE 1524 ¢° >0. 8 B, B ARERE = 3D-QSAR
BT () T3 00 68 7. R = AEE AR 48, T LIy
WCM $ /55 T AL f Tl i

2) M ACM ki, B Xt ¢ e RS
WCM B ¢ 45 55 () 25 5 AH R].

3) TE ¢° <0. 8 i, HEr —BOPEA A AT DU & R
LRAEIAY T 8 7, T AE ¢ > 0. 8 BEASRESR = 3D-
QSAR HBEAIKFMBE J1. X UL AR SLEG T 1 WCM
HIACM BERYAE— 5 Z5 45 0T LA 208 S Ak A i
PERTRINGE 7. X —85 50T LA 3 e A5 0 150 R
FRAIE 5 BT 26 o 3 AT o 590 7 8 AR .
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