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Abstract:In order to screen the potential RdRp inhibitors against SARS-CoV-2 based on prescription mining and pharma-
cophore. A comprehensive mining and screening of commonly used prescriptions was conducted and the use frequency of Chi-
nese herbal medicines was calculated. The active components were screened by Traditional Chinese Medicine Systems Phar-
macology Database (TCMSP) and literature mining. RdRp ligand-based pharmacophore model was set up by collecting pub-
lished literature. The constituents from candidate active ingredients were screened for the potential RdRp inhibitors through
matching with the best pharmacophore model. Molecular docking was used to evaluate the interactions between potential active
compounds and SARS-CoV-2 RdRp protein. A total of 31 prescriptions including 92 kinds of herbs were collected. One thou-
sand three hundred and eighty-four compounds were collected by TCMSP and literature mining. The optimized pharmacophore
model ,which was validated by test set, contained one hydrogen bond donor and two hydrogen bond acceptor. One hundred and
four potential RdRp inhibitory constituents from candidate active ingredients were matched with the optimized pharmacophore

model. The top 30 compounds with higher FitValue and lower binding free energy were selected for the analysis. Liquiritin ap-
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ioside, iridin, liquiritin, forsythiaside, procyanidin B-5,3’-0-gallate, and saikosaponin C showed higher FitValue and lower

binding energy, which were considered as potential active compounds. Flavonoids may be the potential active structure of

RdRp inhibitors. A pharmacophore model was constructed to screen the potential RdRp inhibitors from commonly used pre-

scriptions, in order to provide some ideas for screening the active components against SARS-CoV-2.

Key words :novel coronavirus pneumonia; SARS-CoV-2 ; RdRp inhibitors ; prescription of traditional Chinese Medicine ; phar-

macophore ; molecular docking
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Fig. 1  Chemical structures and EC, of training set compounds
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Fig. 2 Screening flow chart of the candidate active ingredients against COVID-19
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07 DAA 41.977 111110 1 3
08 DAA 41.977 111110 1 3
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Fig. 3 Heat map of 10 generated pharmacophore models evaluated by test set

7 : 1001 -Ribavirin ; 1002 -Remdesivir ; 1004 -Galidesivir ; 1005 -Penciclovir ; 1006 -Sofosbuvir ,
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R2 MRIEFEMHERS S H FitValue HEZHT 30 B4 S B BHEER T remdesivir WEEFERMMER
Table 2 Basic information of the potential active ingredients in candidate active ingredients ranking
according to FitValue (top 30) and binding free energy ( < remdesivir)

HFID HEA ety g TN e

Mol ID Rank Compound FitValue (keal/mol) © Structure
MOL004953 1 Liquiritin apioside 2.850 63 - 8.6 A
MOL012934 2 Iridin 2.839 91 - 8.2 i
MOLO004903 3 Liquiritin 2.834 59 - 7.4 B i
MOL003331 4 Forsythiaside 2.783 80 - 8.3 RN E
MOL002260 5 Procyanidin B-5,3'-0-gallate 2.778 06 - 9.1 P ]
MOL004701 6 Saikosaponin C 2.775 67 -9.3 A=
MOLO013383 7 Neohesperidin 2.774 71 - 8.3 il
MOL0O00009 8 Cynaroside 2.773 17 - 7.9 P
MOL003051 9 Veronicastroside 2.765 33 - 8.7 P i
MOL013289 10 Polydatin 2.726 65 - 7.8 HoAth
MOL004703 11 Saikosaponin E 2.725 95 - 8.9 TLA =
MOL004637 12 Saikosaponin D 2.707 51 -17.9 =
MOL005812 13 Naringin 2.682 90 - 7.9 HE
MOL001726 14 Pinoresinol 4-0-beta-D-apiosyl-beta-D-glucopyranoside 2.676 78 27,9 Hoph
MOLO000004 15 Procyanidin Bl 2.659 57 - 8.0 B
MOL004636 16 Saikosaponin B 2.644 99 - 8.1 HE =15
MOL007930 17 Hesperidin 2.638 23 - 8.8 B
MOL000409 18 AstragalosidelV 2.632 31 - 8.4 HoAth
MOL003009 19 Ochnaflavone 2.619 31 -9.2 il
MOL004940 20 Neoliquiritin 2.610 43 - 7.5 Tl
MOL001407 21 Crocin 2 2.603 05 - 8.0 HoAth
MOL000439 22 Isomucronulatol-7,2"-di-O-glucosiole 2.601 78 - 7.9 A
MOL004860 23 licorice glycoside E 2.591 99 - 7.5 T i
MOL000393 24 Soyasaponin | 2.581 41 - 8.8 A=
MOL004635 25 Saikosaponin A 2.575 52 - 8.4 A=
MOL006131 26 8-Gingerol 2.560 90 - 9.3 HiAty
MOL006501 27 Isochlorogenic acid B 2.542 04 - 7.3 KINE
MOL002322 28 Isovitexin 2.472 24 - 7.7 |
MOL000415 29 Rutin 2.436 39 - 7.8 B ]
MOLO003118 30 Isochlorogenic acid C 2.412 99 - 7.4 RINE
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Fig. 4 The optimized pharmacophore model ( A) and mapping of compound remdesivir on it ( B)
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Fig. 5 The matching pattern diagram between pharmacophore model 02

and top 6 potential active constituents from candidate ingredients

7 : A. Liquiritin apioside; B. Iridin; C. Liquiritin; D. Forsythiaside ; E. Procyanidin B-5,3’-0-gallate ; F. Saikosaponin C
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Fig. 6 Molecular docking diagram of SARS-CoV-2 RdRp and top 6 potential active constituents from candidate ingredients

7 : A. Liquiritin apioside; B. Iridin; C. Liquiritin; D. Forsythiaside ; E. Procyanidin B-5,3’-0-gallate ; F. Saikosaponin C
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