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Abstract S-Amyrin synthase from P ginseng (5-AS) catalyzes the biosynthesis of the cyclization of oxi-
dosqualene into Oleanane-type saponins, thereby reducing the amount of steroid formation. However, the
3D structure of -AS has not been firmly established. To finding the novel inhibitors, a 3D structure model
of B-AS protein was constructed based on the structure of the template human oxidosqualene cyclase. After
virtual screening technique of f-AS, a novel natural compound (8442257) has been found with the lowest
affinity energy. Then we identify that Leu287 is the most important anchoring residues for binding with
8442257 because it has strong vdW interaction with inhibitor. Ser413 and Trp613 are important residues
because they make hydrogen bonds with inhibitor. Our results may be helpful for further experimental in-
vestigations.
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Figure 3 Profiles-3D score of f-AS
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Statistic Observed Expected
Helix 353 (46%)
Sheet 48 (6%)
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Mean hbond distance 2.3sd=0.4 2.2sd=0.4
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Figure 5 (A) Pocket size of 5-AS and (B) pocket residue of 5-AS
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B 6 (AN 10-aza-10,11-dihydro-2,3-oxidosqualene {14544 (B) 8442257 I¥] 3D &i#l); (C) 8442257 Fl B-AS 153 WKl (D)
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Figure 6 (A) Structure of inhibitor 10-aza-10,11-dihydro-2,3-oxidosqualene; (B) the 3D structure of 8442257; (C) molecular docking of
enzyme and 8442257, (D) hydrogen bond between 8442257 and some residues of active site of f-AS
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Table 2 Total energy E.,), van-der-Waal energy E. 4, and electrostatic E.j. between inhibitors and 5-AS Ludi score

Ligand E.aw/(kJemol ") Eqe/(kTemol ™" E o/ (kKJsmol ™" Ludi score
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Table 3 Total energy E\,, van-der-Waal energy E. 4, and electrostatic E,, between 8442257 and individual residues of f-AS

Zhu, G.-Y.; Li, Y.-W.; Hua, D.-K_; Jiang, Z.-H.; Yu, Z.-L.;
Fong, W.-F. J. Agric. Food Chem. 2011, 59(1), 200.

Li, J.; Xie, Z.-Z.; Tang, Y.-B.; Zhou, J.-G.; Guan, Y.-Y.
Eur. J. Pharmacol. 2011, 652, 104.

Han, J.-Y.; In, J. G.; Kwon, Y. S.; Choi, Y. E. Phytochem-
istry 2010 , 71(1), 36.

Tetsuo, K.; Masaaki, S.; Yutaka, E. Eur. J. Biochem. 1998,
256, 238.

Zhao, X.; Wang, S.; Xu, X.-H.; Huang, X.-R. Acta Chim.
Sinica 2009, 67, 1835 (in Chinese).

(B, £, Wmmte, sjuH, 0% 53R, 2009, 67,
1835.)

Wang, S.; Huang, X.-R.; Gao, X.-F.; Zhao, X.; Sun, C.-C.
Chem. J. Chin. Univ. 2006, 27(3), 535 (in Chinese).

(CE&, #OUH, mTeg, B, sV,
F 4R, 2006, 27(3), 535.)

Kiefer, F.; Arnold, K.; Kiinzli, M.; Bordoli, L.; Schwede, T.
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Residue Eyqo/(kJemol ") Eqo/(kJemol ") Eo/(KJomol ")
Leu287 —9.81 —1.16 —10.97
Prol194 —5.88 —0.43 —6.31
Leu285 —6.06 0.08 —7.39
Trp613 0.10 —5.69 —5.59
GIn288 —5.45 —0.07 —5.52
Ser413 —0.09 —5.28 —5.37
Tyr184 —5.09 0.14 —4.94
Glu291 —4.19 —0.12 —4.51
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Glu290 —3.67 —0.01 —3.68
Tyr292 —2.11 —0.23 —3.34
Tle188 —2.33 0.55 —1.78
Met185 —1.47 —0.00 —1.47
Cys202 —0.72 —0.28 —1.00
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