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Abstract

During the outbreak of new infectious diseases, there is an urgent need to put
forward scientific hypotheses for the efficacy, mechanism and side effects of
candidate drugs. The research and development of vaccines or new drugs need a
certain period of tire, so the strategy of drug repositioning has its place. However,
the clinical data of pathogen and host response of new diseases are not ready,
restricts the hypothesis of candidate drugs. At this stage, we often try to use
broadspectrum antiviral drugsaording to the clinical characteristics of patients. In

this paper, we propose a new method aCODE (agile discovery method of drugs or
natural products for emerging epidemic) which based on the heuristic search strategy
widely used in the field of artifial intelligence. Based on the bresgectrum
antiviral drugs with some early efficacy tips, the host target protein collection is
obtained, and the associated gene modules is searched on the whole genome scale.
We then carry out pattern matching and stdics for candidate compounds (such as
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approved drugs and natural products ingredients). This method can update the input
drugs according to the progress of clinical practice, and output more accurate results
iteratively. The output components from naturgroducts, traditional Chinese
medicine or food can be used for quick trial to form a closed loop of agile R & D test.
In addition, for the second update of this method and its comparison with literature
evidence, please refer hitp://chinaxiv.org/abs/202002.00024.

Key words: COVID-19 computational pharmacologydrug repositioning natural
products Network pharmacology
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Drug name 4R Drug name LIPS
Lopinavir y Ribavirin 3
Ritonavir 2 Indinavir

Oseltamivir 1 Saquinavir
Chloroquine Carfilzomib N\
Mycophenolate mofetil Nelfinavir
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GSE 19888 ADENOSINE A3R INH VS ACT WITH INHIBITOR PRETREATMEN
GSEAZTI4 NAIVE BCELL V3 PLASMABLAST UP
GEE 13485 CTRL VE DAYT YF170 VACCINE PEMC DN
GO PROTEM TYROSME KINASE ACTIVITY
WALLACE PROSTATE CANCER RACE UP
GO CATALYTIC ACTIVITY ACTING ON RMA
GO REGULATION OF IMMUNE EFFECTOR PROCESS
GSETETY UNETIM WS NEWCATELE VIRUS DC 10H DM
GEE 13485 DAY VE DAYT YF170 VACCINE PEMC DM
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GEEXM4 COM81 INT VS NEG CDB TCELL UP
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HEY ik HEY Bk HEY Bk
Linalool 59 Sucrose 32 Anethole 24
Stigmasterol 57 D-Limonene 31 BetaElemene 24
Vitamin C 55 Geraniol 31 Lauric Acid 24
GammasSitosterol 51 Naphthalene 31 Trigonelline 24
Camphor a7 Vitamin B 31 AlphaLimonene 23
Eugenol 47 Apigenin 30 Benzaldehyde 23
Kaempferol a7 Hexadecane 30 Caffeicacid 23
Rutin a7 Cholesterol 29 Campesterol 23
Palmitic Acid 45 Citral 29 Oleic Acid 23
Quercetin 44 Higenamine 29 Berberine 22
Adenine 43 Emodin 28 Beta Sitosterol 22
Camphene 40 Acetic Acid 27 Choline 22
Alpha-Pinene 35 Scopoletin 27 Chrysophanol 22
Daucosterol 34 Thymol 27 Dibutyl Phthalate 22
Gallicacid 34 Stearicacid 26 Ecdysterone 22
Limonene 33 Phytol 25 Eugenol Methyl Ether 22

Stearic Acid 32 Vitamin B1 25
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iz 1. COVID-19 25 5 KR PRI M ki Ak &9 & S 1ALkl

Compound ~ Top I
name
Ribavirin % D 377 GSE13485_PRE_VS_POST_YF17D_VACCINATION_PBMC_DN,

GSE19888_ADENOSINE_A3R_INH_VS_ACT_WITH_INHIBITOR_PRETREATMEN
_IN_MAST_CELL_UP, GSE42724_NAIVE_BCELL_VS_PLASMABLAST UP

Silicon W 327 GO_COFACTOR_METABOLIC_PROCES&O_CYTOKINE_ACTIVITY,
Dioxide GO_REGULATION_OF_IMMUNE_EFFECTOR_PROCESS
34Benzop 3.4 251 GO_DRUG_METABOLIC_PROCESS,
yrene GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC

ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN,
GO_COFACTOR_METABOLIC_PROCESS
Apigenin 247  GO_MAMMARY_GLAND_DEVELOPMENT, PID_P53 DOWNSTREAM_PATHWAY,
GO_ANATOMICAL_STRUCTURE_HOMEOSTASIS
Chlorogyine D 225 GO_DRUG_METABOLIC_PROCESS, GO_COFACTOR_METABOLIC_PROCESS
GO_PRODUCTION_OF_MOLECULAR_MEDIATOR_OF_IMMUNE_RESPONSE

Fumaricacid 216 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,

GO_PROTEIN_AUTOPHOSPHORYLATION,
REACTOME_SIGNALING_BY_RECEPTOR_TYROSINE_KINASES

Mycopheno D 204 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
late Mofetil GO_HUMORAL_IMMUNE_RESPONSE
1-Methoxyc  1- 204 MODULE_197 KEGG_ERBB_SIGNALING_PATHWAY,
anthin6-On -6-W PID_P53_DOWNSTREAM_PATHWAY
e
Atenolol 197 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,

GO_PROTEIN_AUTOPHOSPHORYLATION,
GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA

LING
L-Homocys L- A 194 GO_DRUG_METABOLIC_PROCESS, GO_COFACTOR_METABOLIC_PROCESS
teine GO_COLLAGEN_CONTAINING_EXTRACELLULAR_MATRIX
L-AlphaGa L-a~ &- 190 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
mmaDiami w  C GO_PROTEIN_AUTOPHOSPHORYLATION,
nobutyric GO_POSITIVE_REGULATION_OF PHOSRHIDYLINOSITOL_3_KINASE_SIGNA
Acid LING
Baicalein 190 GO_PEPTIDYL_THREONINE_MODIFICATION,

KEGG_ERBB_SIGNALING_PATHWAY,
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Compound 7 7 ® Top%
name
GO_BLOOD_VESSEL_ENDOTHELIAL_CELL_MIGRATION
1,7-Diphen 1,71 188 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
yl-5-Hepten -5 GO_MAMMARY_GLAND_DEVELOPMENT,
e3-One 30 GSE7509_UNSTIM_VS_FCGRIIB_STIM_DC_DN
Benzyl 188 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
Salicylate GO_MAMMARY_GLAND_DEVELOPMENT,
GSE7509_UNSTIM_VS_FGRIIB_STIM_DC_DN
Creatinine 187 MODULE_24, GO_CYTOKINE_ACTIVITY,
GO_REGULATION_OF_VASCULATURE_DEVELOPMENT
Benzene 186 GO_DRUG_METABOLIC_PROCESS, PID_P53 DOWNSTREAM_PATHWAY,
GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC
ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN
Palmitoleica 179 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
cid GO_PROTEIN_AUTOPHOSPHORYLATION,
GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITHNC
ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN
2-Propenal  2-3 169 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
KEGG_ERBB_SIGNALING_PATHWAY
Neoisorutin 166 GO_ENDOPEPTIDASE_ACTIVITYGO_SERINE_HYDROLASE_ACTIVITY,
REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK
Rutin (o 166 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK
Deoxycholi 165  GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC
cacid ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN,
GO_DRUG_METABOLIC_PROCESS, KEGG_ERBB_SIGNALING_PATHWAY
Delphinidin 157 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
C GO_REGULATION_OF_EPTIDASE_ACTIVITY,
GSE32986_CURDLAN_HIGHDOSE_VS_GMCSF_AND_CURDLAN_HIGHDOSE_S
M_DC_DN
Zerumbone 157 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
GO_PEPTIDYL_THREONINE_MODIFICATION,
ZHOU_INFLAMMATORY_RESPONSE_LPS_UP
Wedelolacto p 157 NABA_SECRETED_FACTORS, GO_CYTOKINE_ACTIVITY,
ne GO_ENDOCRINE_SYSTEM_DEVELOPMENT
Anwulignan 7 157 GO_PHAGOCYTOSIS, GO_CYTOKINE_ACTIVITY,
RUAN_RESPONSE_TO_TNF_DN
Macelignan 157 GO_PHAGOCYTOSIS, GO_CYTOKINE_ACTIVITY,
RUAN_RESPONSE_TO_TNF_DN
Ascorbic 152 GO_COFACTOR_METABOLIC_PROCESS,
Acid GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC

ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN,
MOOTHA_MITOCHONDRIA
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Compound 7 7 ® Top%
name
Threonine 150 GO_ANTIGEN_RECEPTOR_MEDIATED_SIGNALING_PATHWAY,
GO_IMMUNE_RESPONSE_REGULATING_CELL_SURFACE_RECEPTOR_SIGNA
NG_PATHWAY, GO_PEPTIDYL_THREONINE_MODIFICATION
Methylpred 150 GO_ADAPTIVE_IMMUNE_RESPONSE_BASED_ON_SOMATIC_RECOMBINATION
nisolone _OF_IMMUNE_RECEPTORS_BUILT_FROM_IMMUNOGLOBULIN_SUPERFAMILY
_DOMAINS, GO_LYMPHOCYTE_MEDIATED_IMMUNITY,
SMID_BREAST CANCER_NORMAL_LIKE_UP
Kaempferol 148 GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIED_DONORS_WITH_INC
ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN,
GO_MAMMARY_GLAND_DEVELOPMENT,
GO_BLOOD_VESSEL_ENDOTHELIAL_CELL_MIGRATION
Anthracene 147 GO_CATALYTIC_ACTIVITY_ACTING_ON_RNA,
GO_CATALYTIC_ACTIVITY_ACTING_ON_DNA,
GO_DNA_CONFORMATION_CHANGE
Piceatannol ¢ 144 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
GO_NEGATIVE_REGULATION_OF_HYDROLASE_ACTIVITY
Eckol 144 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY,
GO_PEPTIDYL_THREONINE_MODIFICATION
3,4,5Trihyd 3,453 143 GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
roxybenzoic PID_P53_DOWNSTREAM_PATHWAY, GO_MAMMARY_GLAND_DEVELOPMENT
Acid
Gallicacid 143 GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
PID_P53_DOWNSTREAM_PATHWAY, GO_MAMMARY_GLAND_DEVELOPMENT
1-Methoxy  1- 139 GO_COFACTOR_METABOLIC_PROCESS,
4-(1-Propen  -4-(1-3 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
yl)-Benzene )- KEGG_ERBB_SIGNALING_PATHWAY
1-Methoxy  1- 139 GO_COFACTOR_METABOLIC_PROCESS,
4-(1-Propen  -4-(1-3 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
yl)Benzene ) KEGG_ERBB_SIGNALING_PATHWAY
Anethole 139 GO_COFACTOR_METABOLIC_PROCESS,
GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
Cis-Anethol 139 GO_COFACTOR_METABOLIC_PROCESS,
e GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
P-Propenyl 3 139 GO_COFACTOR_METABOLIC_PROCESS,
Anisole GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
TransAneth 1§ 139 GO_COFACTOR_METABOLIC_PROCESS,
ole GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
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Compound

name

7 ® Top%

KEGG_ERBB_SIGNALING_PATHWAY

3,34'55,7 33,455 137 GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA
-Hexahydro  7-E LING, KEGG_ERBB_SIGNALING_PATHWAY,
xyflavone GO_ENDOTHELIAL_CELL_PROLIFERATION
Myricetin 137 GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA
LING, KEGG_ERBB_SIGNALING_PATHWAY,
GO_ENDOTHELIAL_CELL_PROLIFERATION
Honokiol n 134 GO_CYSTEINE_TYPE_PEPTIDASE_ACTIVITY, GO_ENDOPEPTIDASE_ACTIVITY
GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRE_DONORS_WITH_INC
ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN
Dihydrotest  H 133 GO_DNA_BINDING_TRANSCRIPTION_ACTIVATOR_ACTIVITY,
osterone REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA
LING
4-Methylsul ~ 4- 133 KEGG_ERBB_SIGNALING_PATHWAY, MODULE_197,
finyl Butyl ¢ GO_COFACTOR_METABOLIC_PROCESS
Isothiocyan
ate
Sulforathan 133 KEGG_ERBB_SIGNALING_PATHWAY, MODULE_197,
e GO_COFACTOR_METABOLIC_PROCESS
o L "D" u A -
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