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Molecular dynamic simulation of interaction between coagulation forsythoside D and factor Xa
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Absgtract : Objective To illuminate the dynamic interactive mode between coagulation factor Xa (FXa)
active ste and forsythosde D (FTD) , in order to supply some advices for the design of new drugs.
Methods To make FXa protein receptor and itsinitial ligand (RPR) as a reasonable compound and obtain
a compound structure of FTD and FXa by usng molecular docking. In order to investigate the interaction
of the ligand and receptor during the dynamic state, 500 ps molecular dynamics s mulation was chosen to
estimate their binding mode. Results RPR remained stable matching state with S1 domain and middle part
of the receptor depending on hydrogen bond, formed fine spacial matching with $4 (Tyr99, Phel74, and
Trp215) relying on nonpolarity aromatic groups. The interaction style of FTD and receptor is different
from RPR, it had weak role with S1 domain but had relatively strong action with $4 and middle part , asa
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result the ligand was repelled from the receptor. Conclusion Through the dynamic s mulation of theinter-
action of ligand and receptor , it suggested that part of the structure of FXa inhibitor which can combine
with S1 domain of receptor should be relatively rigid and it can form strong hydrogen bond with receptor.
In the 4 domain of the receptor , it needs some hydrophobic , aromatic groups, and some hydrogen bond in

the middle part to help fix the ligand.

Key words: forsythoside D (FTD) ; coagulation factor Xa; molecular dynamics; dynamic interaction
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2 FTD
Table 2 Frequency of hydrogen bonds
between FTD and receptor

FTD / nm ! %
1 O (Ser195) H4434 0.229 9 43.71
2 H (dy219) H4431 0.265 5 9.18
3 H (Arg222) H4417 0.257 1 319
4 0O (Qu147) H4418 0.2511 279
5 H (Tyr99) H4404 0.261 5 9 18
6 O (Qdy216) H4418 0.245 2 14. 17
7 O (Qy216) H4414 0.246 3 12 38
8 O (Qu217) H4416 0.235 6 8 78
9 O (Qu217) H4418 0.256 2 23 35
10 0O (Qu217) H4414 0.260 5 14. 97
11 O (Au97) H4397 0.236 2 54. 49
12 O (dy216) H4434 0.2230 16 97
13 0 (Qu217) H4434 0.2730 220
14 O (Lys96) H4397 0.236 9 13 77
1 2 S1 ;3 10
;11 14 57

1 and 2 represent hydrogen bondsin Sl domain; 3—10 repre-
sent hydrogen bonds in connect part; 11 —4 represent hydrogen

bondsin $4 domain
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