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Construction and application of 3D-pharmacophore model of glucokinase ago-
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Abstract Glucokinase ( GK), which plays a pivotal role in maintaining glucose equilibrium in the human body,

emerged as one of the most promising targets for the treatment of diabetes mellitus type 2. Pharmacophore models
of glucokinase agonist inhibitors have been generated with a training set of 25 glucokinase agonists ( ECy, values
from 2 to 78 000 nmol/L) using Discovery studio 2. 5. The best hypothesis contained three hydrogen bond accep-
tors, one hydrophobic center, and three excluded volumes with a correlation coefficient of 0. 955, cost difference of
60. 5, RMSD of 0. 714. This model was validated by test set, Fischer randomization test and decoy set methods.

Pharmacophore model was also utilized as a three dimentional query to screen in-house andrographolide derivative
database. New potential GK agonist was obtained therewith, and the hit compound is capable for further screening
assay studies. Preliminary biological evaluation suggests that this new pharmacophore model fuctions superiorly in
virtual screening.
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Figure 1 Chemical structures and experimental activities (ECy,) of 25 glucokinase agonists
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Table 1 Results of top 10 pharmacophore hypotheses of glucokinase agonist generated using training set

Hypo No. Total cost Cost difference® RMSD r Features”
Hypol 101. 83 60. 51 0.71 0.955 HBA ,HBA ,HBA ,H,3EV
Hypo2 108. 02 53.34 1.02 0. 901 HBA ,HBA ,HBA,H,1EV
Hypo3 109. 38 50.23 1. 12 0. 876 HBA ,HBA ,HBA ,H,3EV
Hypo4 111.03 48.51 1. 16 0. 865 HBA ,HBA ,HBA ,H,3EV
Hypo5 112. 49 47.05 0.95 0.933 HBA ,HBA,H,2EV
Hypob 113.99 47.55 1.23 0. 849 HBA ,HBA ,HBA,H,2EV
Hypo7 114.22 46.22 1.19 0. 860 HBA ,HBA ,HBA ,H
Hypo8 115.54 46. 00 1.23 0.853 HBA ,HBA,H,1EV
Hypo9 115.58 45.96 1.25 0. 843 HBA ,HBA ,HBA ,H
HypolO 115.91 45.63 1.26 0. 843 HBA ,HBA ,HBA ,H,1EV

“The total cose value of hypothesis is calculated by summing three cost factors,a weight cost,an error cost,and a cofiguration cost (a constant among all

the hypotheses) . ”( Null cost-Total cost). The difference between the total cost of a hypothesis and that of the null hypothesis, roughly correlates with

significance. The larger the difference, the greater the significance of the hypothesis. “HBA ; Hydrogen bond acceptor; H: Hydrophobic feature; EV .
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Figure 2 HypoGen pharmacophore hypothesis for glucokinase agonist
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Figure 3  Plot of the correlation (r) between the experimental activity
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Figure 5 Difference in costs between HypoGen runs and the scram-
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Table 2 Statistical parameter from screening test set molecules

No. Parameter Value
1 Total number of molecules in database (D) 457
2 Total number of actives in database (A) 57
3 Total number of hit molecules from the database ( Ht) 61
4 Total number of active molecules in hit list ( Ha) 53
5 Yield of actives[ (Ha/Ht) x 100 ] 86.89%
6 Ratio of actives[ (Ha/A) x100] 93.0%
7  False negatives[ A-Ha ] 4
8 False Positives| Ht-Ha | 8
9 Goodness of fit score® (GF) 0. 866
10 Enrichment Factor” (EF) 6.97

“GF = [ (Ha/4HtA) (3A + Ht) x (1 - ((Ht-Ha)/(D-A))) ];
PEF = (HaxD)/(Ht xA)
2.3 JEdRiL
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Figure 6  Structure of AD029
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Table 3 Effect of andrographolide derivatives on oral glucose tolerance test (OGTT) in mice (x +s,n=3)

BHERF T2 EAX R4 (P <0.01) . S5R%KW],
ADO29 FRYHE H 45 245 %0 5256/ BRI A — 52 11

Group 0 30 60 120 min
Control 5.28 £0.96 13.36 +2.74 9.4x£1.15 6.7 £0. 67
Metformin 4.8 £0.58 9.92+1. 12" 6.42 +£0.99 "~ 3.84+£0.54" "
ADO006 4.51 £0. 64 12.67 +1.01 9.14 £0.95 5.76 £0. 66
ADO12 4.62 +0.59 12.26 0. 86 8.91 £0.90 4.55+0.90" "
AD029 4.4 +0.54 10.9 0. 87 7.56 +0.77" 4.18 £0.51" "~

*P<0.05,"*P<0.01,""* P<0.001 vs control group
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