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Abstract: Objective To find the new type of structures with protease activated receptor 1 (PAR-1) inhibition from plant ingredients.
Methods Thirty ingredients were docked into PAR-1, and then, docking score, occupied space, hydrogen bonding, and other
indicators were used for virtual screening. /n vitro platelet aggregation experiments in guinea pig were performed to screen the
activities of all ingredients. Results Virtual screening suggested that T30 and T21 had the prospects to inhibit PAR-1. Experiment
screening showed that T21, T5, T28, and T29 have the real inhibitory effects on PAR-1. Combination analyses of virtual and
experimental screening suggested the following results. Residue 258 and area III had the key effects. Hydrogen matching was required
at area II. Area IV and V regions mainly need hydrophobic match. The hydrogen bonding played an important role in improving the
activity. Conclusion According to the binding mode of control drug, T21 is found. To examine the binding mode of TS, T28, and T29,
their experimental activities suggest a novel action mode which provides a new direction to find the PAR-1 antagonist.
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Table 1 Codes and names of 30 ingredients from plants
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Fig.1 Cocrystalline structure of PAR-1 and
SCH 530348 compound
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Fig.2 Residues and hydrogen bonds around binding site
of SCH 530348 and PAR-1
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Fig.3 Shape and decomposition of cavity of binding site
for SCH 530348 and PAR-1
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Table 2 Docking score, binding energy, and hydrogen bond strength between each ligand and PAR-1
. » e AR
EN XA gitrie / (kmol ') & T pr
SCH 530348 -14.9 —336.2 258, 337. 349 —
T30 -12.2 —280.1 337 255, 344, 350
E5555 —-10.7 —246.2 258, 337, 350
T6 -9.7 -211.0 258. 255. 337 344
T21 -9.4 —-195.1 344 258
T24 —-9.4 —215.6 — — —
T9 -9.3 -160.4 — — —
Bl S AR 9.3 -220.6 236 262, 337
HPG -9.2 -175.8 258
FER A A -9.0 -187.2 344
T3 -8.9 —228.6 258
T4 —8.8 —241.6 258 344
T28 -8.7 -190.9 258
T27 -8.6 —2353 256
T1 -8.6 -192.6 258
T17 -8.5 —183.8 256
T29 -84 -182.9 258
T21 -8.1 —212.7 258, 349
T15 =7.7 —156.6 — — —
T20 -7.4 —155.7 344 258
T23 =73 —209.8 258. 344
T5 -7.3 —198.0 258
T26 7.1 —-151.6 — — —
T25 -7.1 —150.3 — — —
T18 -6.8 -191.8 — — —
T2 —6.8 —108.4 336
TR IRER -6.4 —165.8 258
R/ INEETR —6.4 -156.6 — — —
RATE A —6.4 -145.3 258
T16 —6.3 —105.1 337
T13 -6.2 -167.9 258
ol ] DL —6.1 -132.7 — —
T8 —4.7 —53.2 — —
T7 —4.3 -52.8 — — —
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Table 3 Occupied modes of ligands in cavity of PAR-1
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1 I. II. Il IV. V T21. SCH 530348

2 II. 1. IV. V T24. T30. E5555

3 I. II. I T20

4 I, 1. IV T21. T25. T26. HupG¥E. ZEREAN

5 . IV. V T3. T9. PISEpitk

6 II. 11 T1. T2. T6. T15. T27

7 1. Iv T4. T17

8 IV. V T17

9 11 TS5, T18. T28. T29. MMREIRE. HFR/DNEERR. FHCIEH]. Bl w] Uk
10 TI1+ 6 HH X 3 T7. T8. T13. Tl14. T19. T23

x4 LEYX TRAP FSM/NMRBEMIIFIE (x+5,n=3)
Table 4 Inhibitory rates of compounds on TRAP-induced platelet aggregation (x +s,n=3)
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T28 CK#%) 24.04+3.4
T29 (S 2631109 0

T25 (BRETHHZD 17.5+12.5 J/L
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0. (0] 0
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FNHo
EtO. OMe
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P S B2 AT — 22 ), i Tixsezs e AT T30 55 T21 RIBH P 53 1 1 22500 m] LUK IR,
ML, 76 LU SOE MBI B sk, T30 RUERHEAG U1 T21, EEGHR T 52 4s
T30 £ BRIt 1% AR DU Lf AW PETY], Sk JERG T 0L IV V ILECES, TE A L b /b
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Fig. 4 Binding modes of T21 (A) and T5 (B)
with active site of PAR-1
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