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aCODE: Agile Discovery of Drugs and Natural Products for Emerging
Epidemic COVID-19 based on Computational Pharmacology
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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 time, 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
broad-spectrum antiviral drugs according 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 artificial intelligence. Based on the broad-spectrum
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 statistics 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 natural products, 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 to: http://chinaxiv.org/abs/202002.00024.

Key words: COVID-19; computational pharmacology; drug repositioning; natural
products; Network pharmacology
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2. BERBEEHHH

2.1 NRFLHBURA L E
TEARGE Y, ANRIEFEERYPEIE S H Molecular Signatures Database
(MSigDB) #dE (https://www.gsea-msigdb.org/gsea/msigdb/) [2]. e LA
‘# FI B GO BiologicalProcess, GO CellularComponent, GO MolecularFunction
FERBL
R FEREYE RSN, 22 5EEYAE RN RERRNSES. T
LRGN R TP RFEIRE AL E R, ik 5 AR AH 5 i B
ER S A SRARER. RS ERE M ARMAIN DNA HEELE 3R
GSE40279 (https://www.ncbi.nIm.nih.gov/geo/query/acc.cgi?acc=GSE40279) [3],
ZBIREAE K A AN KA M 656 MEA ) DNA HIELIE, 46 19 %7 5] 101
A P H T R RIS EEE IR P DNA HBAARRFIE B9 55[4-6], i
EZHRH. 2 DNA BTN ERES . %AE (SIMPO) DA FH Y
SIMPO 1543 AR %3 K P i) DNA H EALFE R
SIMPO S H A T
SimPo score = —— ~t(m+n—2) (1-1)
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Sw [(m—1)Sf+ (n—1)S3

- m+n+1
o AR body XIE AT EREREF- 3 DNA KA ;

X

y: HLFEEE promoter X AT A H%FI-F39 DNA B EAR(E ;
m: i3 H body X i BEEHEE

n: fHLFEEE promoter X T A HREN4LH ;

S3: AEFHERE body KIS DNA B SEALME 5 2;

S3: T35 promoter [X 41 DNA HISEALAE I T7 2% o

Hh, AMEET TREETZE (>=80 %) MESE (<35%) MEZIH
HIBEP SIMPO 30y 225, Hhidk T-ku 2l it P {E.<0.001 Ay PRI 42 % B 5 40
RIEFBLIR . ZBE MSigDB K5 A W &8 1y 25 A A A D Rk PRI BB A2 45
BRSO R B R Bk, ABFSEIRRE T2 5B KM
HWy = S REFE IR o

2.2 WIAaZy Y B RIpcHE B R R
HRTRA, AR 1 10 25 liazht, 3 EORIET B Uk
FANER o A AR R I 259 (7], R ) Wi 2 o

F 1. NRAMES

Drug name UL Drug name LA
Lopinavir PULH Ribavirin FIEH R
Ritonavir HIFEHH Indinavir IR

Oseltamivir Al Saquinavir WERF

Chloroquine e Carfilzomib RARMK

Mycophenolate mofetil B I BRI Nelfinavir AR

PRI IR 25 kRS2 § STITCH (chemical association networks,
http://stitch.embl.de) %t#E)%E[8]. N T3 STITCH Hik & il br &4k /b 4k
BY, AMRAEREEMEEWLET4r (combined score) T 300 HEERAE R
A B 1535 HEAR o T8 JUAT 23 A R SR V- SR 36 25490 5 454> DO B R A B
PIAH Rk . PRk LA 43 Ak S 5 SR b P {5 B35 top200 1 240 2% Dl e ik RIS
PR 1) 6 25400\ 3 SR IR PRI B

18 JUAAT 43 Ak B A SCAN T



P —Value = 1 — F(x — 1/M,K,N) = 1 — X2 ('f)((;;vc)_—lf)(l-z)
Horp x ERIR Y S e R I R AR W 2L 4, M R e REE, K
TRVIR Y AR S, N A Y- D RE R I i 5L R 5

2.3 BAEGHRE R E COVID-19 Z5Him
B T I s SR B IR #2515 s A R AR IR A R (o

25) AR BE & Traditional Chinese Medicine Integrated Database (TCMID,
http://www.megabionet.org/tcmid/) [8]. H#i# & i Ry a: COVID-19 HJ k254 —
B, BRAYERWEA STITCH HIRE, HEBEMLaYEaiTH

(combined score) Fij 300 FYEERME R IZAL B WM BIEIEAR . H3E, &L
sk, A BV T BS54 PIIR 25 B3 G DA PRI A 5k o
IAh, FETFHIRZY5 5 S5t FRE U o Ak PAE, ASHF ot it 2057
VIR T AR 25 55 S iR R 1k

3. &R

AWFFEEET SIMPO B35, 3R1G T 4RI 5 ) DNA B RAL K i A5 1Y
SIMPO #5343 RAGEEE KT ) DNA HIEALRR BE o 25T T-Rul, AW T%
4 (>=80 %) MIEH (<35 %) MEAZMKIZEH SIMPO 1370225, Phik T-Hi
Zidtrh P {E<0.001 fyE PRI N AFE0E W5 AH SR ZE B . 4555, 18T MSigDB %
P vb AW S D R DR B 5 A7 0% S 38 A S R R A 52 4 , AP SEE T 288
FH 5% W EE ) 2 Tl R PRI B o

HE, AiaPUREA IR B EEARIE R R R A 5% i A ) A D R PR
W, WA LT AR ARG P AH, RS T 200 NS S A MR 2 B
KIKH W =2 R B R ER (] 2) o S, B 3 R YR BUmREHI 4R 254 Ribavirin
B3 R AR T e DB
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Association index

B 2. 5 COVID-19 A BFEM KRR (Topl5)

RIBAVIRIM

GSE13485 PRE VS POST YF 170 VACCINATION PEMC DN

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
GO PHAGOCYTOSE
GEE13485 DAY1VE DAYT YF170 VACCINE PEMC DN
GEEXM4 COM81 INT VS NEG CDB TCELL UP

GO ADAPTIVE IMMUNE RESPONSE BASED ON SOMATIC RECOMBINATION O
GSE15858 ADENOSINE AJR INH VS TCELL MEMBRANES ACT MAST CELL UP
L 1 L L L
a 2 ] L] B AL

Association index

Bl 3. P AEAIAA 254 Ribavirin 3 R R 2 ShRERE I BLER  (Topl5)

B, AN RATY (hg) PR T hims L. S4aRK%
= (b)) Ao AE STITCH Bt b AR Y, (@@ LT 73 Ak g
BAI o ATHE T R 254 5 B AR IR 254 B35 SR R R IR BEBR R R S PG 7, 24—
AMEE X B2 A HI IR 251 .35 S e PRBEBR, 0% -log (P {ED) 4T 2 (B 1),
Forr p AE 28 JLAT 3 A A B 9 p fE



S ATE R - HI R 254 Ribavirin 5 COVID-19 St 5k PIBLHR i 5
Btk (R 1) o Mo, A 4 DRR=WRar BRI S =T AU
HORZEY) (BLIS TAALRE, 34-FKIFEE, FHER, B3R . ERERNE,
RISk AF o0 HE 42 SERTHYM T (rutin), 7313 (apigenin) 5 1 2% (Kaempferol)
18 R T2 e % RN HE R T 25 4 0 R MBS R (R 2) , S Ak
T A RIS RS RR R COVID-19 25 & 31 -

BAb, FET RIS Y SRk it SRy L S P {E, Wi Ziy-Jk
PIREHR I B8 2K, TT AW G128 2454 5 0] 8 2 W A 5 PRI LA S kB AR DL
(B 4 ME 5) - 5 CERBIHIEHZ YR KA BRI R IR 7= PIAL & Ve s iind
BTERHLRT ELE R R COVID-19 25¥y, I H HA AR FPLHI (Mechanisms
of Action),
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B 5. S IR 251 5 2 e AL B 25 I (R BRI e )
4. Wi

ASCH R, TR R A R A2 R R, HEIEHR56
YRPARE A2 1 %o B R Vi sk idk 25 AT AL 0 A R AT AT Y o AT 3 ISR TR S AR 2
YA YA ], REE— A — IR 259 RIS B AR SAERE N 4R =5
I]_E A IR 12 500 B R SR M I AT B PRI B R 2K 5 J J [mT 2 254
2 DA S PIHATRREHT -

R 2. FR DR RA T BN b 254007 rh R 2422l U R

HEY ik HEY Bk HEY Bk
Linalool 59 Sucrose 32 Anethole 24
Stigmasterol 57 D-Limonene 31 Beta-Elemene 24
Vitamin C 55 Geraniol 31 Lauric Acid 24
Gamma-Sitosterol 51 Naphthalene 31 Trigonelline 24
Camphor 47 Vitamin B 31 Alpha-Limonene 23
Eugenol 47 Apigenin 30 Benzaldehyde 23
Kaempferol 47 Hexadecane 30 Caffeicacid 23
Rutin 47 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




AR ) aCODE i AWM R4 (1) SRR A5 30T DARE I
A SJZ B e 0 Jo Ko 0 4 25 A 90 AT AR AR T , AT DI A 2R 5 AR o B2 S5 M B ) 5
(2) P PAERE: o RAR - Erh 2h s 25 R RIS AT S RIE IR, T
IEER IR EE;  (3) yEALGIT T, xRk 25 SRR s W 251k
FARI AR LW AAURI AT IR B o HF BTy SR A BRIG DL T K&
N SR 5K T 5 07 SR SRR A 50 H o

aCODE ik A w] IFRSE OB i A4G: (1) Z5Wmihs s 2 i BEHT o
AHWSE B R B 25 PR B Ok A JT B STITCH % , J5 S nl L\ B0k
MM LA LWIEREIRE;  (2) PORMREER M SR WA R e
i BRI DA A ST I3 B 5000 H 5% L R B e T S5 (3)
He B ek B ERT . AT AT A MsigDB ERIBEH, K4k H Gene
Ontology, ZARFRERE—NBERER, N THBUE ik S — Kbk, &7
Fe PR AE 50-500 A~ [ EERIBEG, J5 ST O B0k AT 7 s
I BB N BR e B Fe et R BRI (4) LAt 25k 40 i
BARN - AT R A AEHE WS TR, WARIZ AR HARSRIR i i R
SOCRRIESEAAT , S HULHST R, ) BATXZ P f5 & 5085, a5k
] LGS & HoAl A — A s i )

EARERE, A7 GPS MPud RS E RSN TR,
HAR B AR EY), TFEGESAYEES I LAEE RN T FE]
TER itk FrihSs. A5 R kAW 5 kb SR F2G B2 0 b,
ASXE ELAR 1535 25 M EA T I R 3R o
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iz 1. COVID-19 2 5 KRR YRIE M ik &9 & 1ALk

Compound B S =PS BERBERER (Top 3)
name b
Ribavirin ~ FlE#H# D 377 GSE13485_PRE_VS_POST_YF17D_VACCINATION_PBMC_DN,

GSE19888_ADENOSINE_A3R_INH_VS_ACT_WITH_INHIBITOR_PRETREATMENT
_IN_MAST_CELL_UP, GSE42724_NAIVE_BCELL_VS_PLASMABLAST UP

Silicon bt 173 327 GO_COFACTOR_METABOLIC_PROCESS, GO_CYTOKINE_ACTIVITY,
Dioxide GO_REGULATION_OF_IMMUNE_EFFECTOR_PROCESS

34-Benzop  34-%3 251 GO_DRUG_METABOLIC_PROCESS,
yrene 4 GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC

ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN,
GO_COFACTOR_METABOLIC_PROCESS
Apigenin HER 247  GO_MAMMARY_GLAND_DEVELOPMENT, PID_P53 DOWNSTREAM_PATHWAY,
GO_ANATOMICAL_STRUCTURE_HOMEOSTASIS
Chloroquine o D 225 GO_DRUG_METABOLIC_PROCESS, GO_COFACTOR_METABOLIC_PROCESS,
GO_PRODUCTION_OF_MOLECULAR_MEDIATOR_OF_IMMUNE_RESPONSE

Fumaricacid = LR 216 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
GO_PROTEIN_AUTOPHOSPHORYLATION,
REACTOME_SIGNALING_BY_RECEPTOR_TYROSINE_KINASES
Mycopheno  ZEMEERE D 204 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
late Mofetil GO_HUMORAL_IMMUNE_RESPONSE
1-Methoxyc  1-HI% 204 MODULE_197, KEGG_ERBB_SIGNALING_PATHWAY,
anthin-6-On  ZfZ-6-— PID_P53_DOWNSTREAM_PATHWAY
e
Atenolol (GRS 197 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
GO_PROTEIN_AUTOPHOSPHORYLATION,
GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA
LING
L-Homocys  L-[IZ3 194 GO_DRUG_METABOLIC_PROCESS, GO_COFACTOR_METABOLIC_PROCESS,
teine JhE 2R GO_COLLAGEN_CONTAINING_EXTRACELLULAR_MATRIX
L-Alpha,Ga  L-a, v- 190 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
mma-Diami  “&HET GO_PROTEIN_AUTOPHOSPHORYLATION,
nobutyric i GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3_KINASE_SIGNA
Acid LING
Baicalein fSie 190 GO_PEPTIDYL_THREONINE_MODIFICATION,

KEGG_ERBB_SIGNALING_PATHWAY,
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Compound 2 B =S BERBREEFIREE (Top 3)
name bi B

GO_BLOOD_VESSEL_ENDOTHELIAL_CELL_MIGRATION

1,7-Diphen  1,7-73% 188 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
yl-5-Hepten  HE-5-Pik GO_MAMMARY_GLAND_DEVELOPMENT,

e-3-One 3 GSE7509_UNSTIM_VS_FCGRIIB_STIM_DC_DN

Benzyl KGR 188 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
Salicylate i GO_MAMMARY_GLAND_DEVELOPMENT,

GSE7509_UNSTIM_VS_FCGRIIB_STIM_DC_DN
Creatinine UL 187 MODULE_24, GO_CYTOKINE_ACTIVITY,

GO_REGULATION_OF_VASCULATURE_DEVELOPMENT

Benzene F' 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 A ER 179 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
cid GO_PROTEIN_AUTOPHOSPHORYLATION,
GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC
ORPORATION_OR_REDUCTION_OF_MOLECULAR_OXYGEN
2-Propenal  2-H kS 169 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
KEGG_ERBB_SIGNALING_PATHWAY
Neoisorutin #5251 166 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK
Rutin BT 166 GO_ENDOPEPTIDASE_ACTIVITY, GO_SERINE_HYDROLASE_ACTIVITY,
REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK
Deoxycholi B4 IAAR 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 ~ f#/KE 2 157 REACTOME_NEGATIVE_REGULATION_OF_THE_PI3K_AKT_NETWORK,
T GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
GSE32986_CURDLAN_HIGHDOSE_VS_GMCSF_AND_CURDLAN_HIGHDOSE_STI
M_DC_DN
Zerumbone P 157 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
GO_PEPTIDYL_THREONINE_MODIFICATION,
ZHOU_INFLAMMATORY_RESPONSE_LPS_UP
Wedelolacto =t Py i 157 NABA_SECRETED_FACTORS, GO_CYTOKINE_ACTIVITY,
ne GO_ENDOCRINE_SYSTEM_DEVELOPMENT
Anwulignan  ZTEE 157 GO_PHAGOCYTOSIS, GO_CYTOKINE_ACTIVITY,
RUAN_RESPONSE_TO_TNF_DN
Macelignan P REA 157 GO_PHAGOCYTOSIS, GO_CYTOKINE_ACTIVITY,
Bz RUAN_RESPONSE_TO_TNF_DN
Ascorbic FUR R 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 2R R BERBEEE S (Top 3)
name i3
Threonine TR 150 GO_ANTIGEN_RECEPTOR_MEDIATED_SIGNALING_PATHWAY,
GO_IMMUNE_RESPONSE_REGULATING_CELL_SURFACE_RECEPTOR_SIGNALI
NG_PATHWAY, GO_PEPTIDYL_THREONINE_MODIFICATION
Methylpred  HIJER B 150  GO_ADAPTIVE_IMMUNE_RESPONSE_BASED_ON_SOMATIC_RECOMBINATION
nisolone W _OF_IMMUNE_RECEPTORS_BUILT_FROM_IMMUNOGLOBULIN_SUPERFAMILY
_DOMAINS, GO_LYMPHOCYTE_MEDIATED_IMMUNITY,
SMID_BREAST_CANCER_NORMAL_LIKE_UP
Kaempferol Ll 25 148  GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_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 T 144 GO_PROTEIN_TYROSINE_KINASE_ACTIVITY,
GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
GO_NEGATIVE_REGULATION_OF_HYDROLASE_ACTIVITY
Eckol BB 144 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY,
GO_PEPTIDYL_THREONINE_MODIFICATION
3,45-Trihyd  3,45-=# 143 GO_REGULATION_OF_PEPTIDASE_ACTIVITY,
roxybenzoic K HR PID_P53_DOWNSTREAM_PATHWAY, GO_MAMMARY_GLAND_DEVELOPMENT
Acid
Gallicacid WET] 143 GO_REGULATION_OF PEPTIDASE_ACTIVITY,
PID_P53_DOWNSTREAM_PATHWAY, GO_MAMMARY_GLAND_DEVELOPMENT
1-Methoxy-  1-F4 % 139 GO_COFACTOR_METABOLIC_PROCESS,
4-(1-Propen  -4-(1-Pi)E GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
yl)-Benzene )2 KEGG_ERBB_SIGNALING_PATHWAY
1-Methoxy-  1-F4 % 139 GO_COFACTOR_METABOLIC_PROCESS,
4-(1-Propen  -4-(1-Pi)E GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
yl)Benzene B 2R KEGG_ERBB_SIGNALING_PATHWAY
Anethole [ 139 GO_COFACTOR_METABOLIC_PROCESS,
GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
Cis-Anethol  Jifi &% 139 GO_COFACTOR_METABOLIC_PROCESS,
e i GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
P-Propenyl- X P #fdk 139 GO_COFACTOR_METABOLIC_PROCESS,
Anisole 7 GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
KEGG_ERBB_SIGNALING_PATHWAY
Trans-Aneth  RE& 139 GO_COFACTOR_METABOLIC_PROCESS,

ole

GO_ENDOCRINE_SYSTEM_DEVELOPMENT,
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Compound 2R R BERBEEE S (Top 3)
name i3
KEGG_ERBB_SIGNALING_PATHWAY
3,34'557 33455, 137 GO_POSITIVE_REGULATION_OF_PHOSPHATIDYLINOSITOL_3 KINASE_SIGNA
-Hexahydro T-NFRHE LING, KEGG_ERBB_SIGNALING_PATHWAY,
xyflavone R GO_ENDOTHELIAL_CELL_PROLIFERATION
Myricetin 15 S 137 GO_POSITIVE_REGULATION_OF PHOSPHATIDYLINOSITOL_3 KINASE_SIGNA
LING, KEGG_ERBB_SIGNALING_PATHWAY,
GO_ENDOTHELIAL_CELL_PROLIFERATION
Honokiol JE AN 134 GO_CYSTEINE_TYPE_PEPTIDASE_ACTIVITY, GO_ENDOPEPTIDASE_ACTIVITY,
GO_OXIDOREDUCTASE_ACTIVITY_ACTING_ON_PAIRED_DONORS_WITH_INC
ORPORATION_OR_REDUCTION_OF MOLECULAR_OXYGEN
Dihydrotest A 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-H P 133 KEGG_ERBB_SIGNALING_PATHWAY, MODULE_197,
finyl Butyl BT GO_COFACTOR_METABOLIC_PROCESS
Isothiocyan % 5B
ate [ied
Sulforathan b 133 KEGG_ERBB_SIGNALING_PATHWAY, MODULE_197,

e

GO_COFACTOR_METABOLIC_PROCESS

e CRAT RURAD" RN AV NYIRR N2
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