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[ Abstract ] Objective: To take technology of computer virtual screening for fast searching small
molecule inhibitors for H7N9 subtype of influenza virus neuraminidase ( NA) from traditional Chinese medicine
database@ Taiwan ( TCM database@ Taiwan). Method: Based on optimized complex structure of NA bound with
specific inhibitor of Zanamivir, computer-aided structure-based virtual screening against TCMD database @ taiwan
was conducted to determine occurrence of herb-based NA inbitors in AutoDock Vina software package of Scripps
institution. Virtual screening results were further filtered by predictive ADME simulation by traditional Chinese
medicine systems pharmacology database and analysis platform (TCMSP) and simultaneously filtered by predictive
toxic simulation using TOPKAT module from Discovery Studio 2. 5 software package. Result: Free binding energy
of original ligand ( Zanamivir) could be used as a threshold, then not only obtained three compounds having a
higher binding affinity than Zanamivir, but also they had good drug-likeness. Their sources of traditonal Chinese
medicine had been determined. Conclusion: This study provides an important reference and a theoretical basis for
extraction of antiviral compounds from Chinese herbal medicine and design of anti-influenza drugs.
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Fig.1 Spatial structure of H7N9 subtype of influenza virus neuraminidase
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AR A A T HE AT B0 W) I 3R T LS AR A X FR
BRI, R A TS A AL 5 LR,
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Table 1 Screening criteria suggested by ADME/T parameters
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LI HARE R AR 5 AL AR L R R A, i ] MOE
2008 {7 52 UK BL A S W 1) R AR B i K A
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2 HBRSM
2.1 A FXHEATATESRIE A AutoDock Vina 43 X
Bed AT 106 B NA GRS NA 3 1 2 R k172 —
Or TR R B S8 1 M {E (pICyy , X) 5 AutoDock T4
{9 %F 24T 73 {f (binding energy, AG,Y) Z [ H A7 & 35 A9 HI ¢
PE(Y=-1.221 2X -3.535 9, R* =0.823 1,SD =0.309 2),
TLIEL 2o I SE 6B 30 UE T A SCRE £ AutoDock Vina B AR
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2 5 R G AR 1 2 AR 1 9 A AR T R T A SR AR
By LR A 2L Argl19, Argl 53, {4 % % ( Trp) 180, Lys194 Fil
Arg372 JB R T 2 AU AR R B R R A2 Argl52 FI
Glu278, L& 2,

2% IR 5 NA M5 AR, A 50 AT 43018 5 1 Ay e
VAN S s 2 1 vk | IR O (7 v I s O | ST )
FEH S AR ZN S TR s g A5, i 5 NA
ZWE AR A ERIE A AT AEM . JF B S R
WS EA —E ML ARIBEER S ZEEAME AR
g 7% 1 o7 A5 Argl19, Argl52, Argl53, Trpl80, Glu278 , Lys294
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Table 2 Molecule docking predication of potential small molecule inhibitors

iz AT AN
ey _ nne s A PR 0 3£ A T ITES
HW /kJ-mol 7! /A

SR -35.162 9 Argl19 (1), Argl52 o HO o
H
(2),Argl53 (1), Trpl80 >»z
(1), Glu278(2) , Lys294 H OH
VA
(1),Arg372(1) H2N=<

NH,

MBS D %5 -37.674 11 Arg372 (1), Tyrd06 HO OH
(TCM3129) (1),Gly349 (1), Asn296
(2),Lys294 (1), Asn223

(1),Gly246 (1), Glu279

(o)
(1),Glu229 (1), Aspl52 HO  OH _>—Q—0H
(1) HO

OH
B~ 2w K -40. 186 11 Asn223 (1), Gly246 HO OH
(TCM8541) (1),Arg226 (1), Argl53
HO
(1), Trpl80(2), Arg372
(1), Argl19 (1), Lys294 o OH
(2),Asn296(1) o OH
(6] (0]
HO OH
(o] OH O
HO OH
(0]
HO
BR/RHEREB HE —41. 441 9 Ala370 (1), Arg372 OH
(TCM8747) (1), Argl53(1), Trpl80 OH
(1),Glu229 (1), Aspl52 HO OH OH
(1),Glul20 (1), Lys294 OH
o] Q 0]
(1),61u278(1) o OH
O  OH
x3 BREMFMHFNERHNZSERSERN
Table 3 Pharmacokinetic parameters and toxicity prediction of potential small molecule inhibitors
A A ORAY A Tie
HIXES T I8k 4 S MK MR 0 TRk ) W TE
waw TV ks w0 AU c F 2t i O -
FBite/Da R Wl SEE N FMH/m M
/A % /% s
IR 233 -5.17 7 8 - - - - - 7 0. 49
TCM3129 479 -5.43 9 13 52.6 -2.40 -3.03 0.67 2.199 x10 " 9 0.41
TCM8541 437 -4.21 11 18 30. 1 -2.00  -3.29 0.54 3.166 x10 7" 10 0.52
TCM8747 523 -5.42 8 16 79.2 -2.60 -3.17 0.31 2.604 x10 " 11 0.42

T AR B NV 2Y, Joik WAL 5 v 25 2 4 25 B 24 5 R B o3 M oF 6 TCMSP AR IR (U3 J1 24 2 8

M Arg372 v 3 ~ 5 A MR ETE LS4, R TCM3129 36 BB A3 BT, T LA 0% 35 410 o ) R A0 5 O Rt A L R A
52K Tyrd06, H % B (Gly) 349, K 4 B i ( Asn) 296, Lys294 ,Arg372 Z/EILFR/ER i H 5BRICZ MY 7 ~9 2
Asn223, G1y246, Glu279 F1 Glu229 J¥ i & &k ; TCM8541 5 FER AR B kA A A AR . DRI 3 A e 38 410 1 5 5 A
Asn223 ,G1y246 , Arg226 Fl Asn296 JF ik & 4 ; TCM8747 5 15 ZRAMRBEAZIRMEGEIRBEEERE, %G E, W
R (Ala)370, Glu229, Glul20 J¥ a2l 4 . 3k F e 1A 32 K 2% K3 -~5,
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Fig.2 Docking mode (left) and interaction (right) between NA and Zanamivir
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O W AR O 2heE

3 NA 5 TCM3129 pyxtiist (&), HEER(H)
Fig.3 Docking mode (left) and interaction (right) between NA and TCM3129
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Fig.4 Docking mode (left) and interaction (right) between NA and TCM8541
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Fig.5 Docking mode (left) and interaction (right) between NA and TCM8747
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