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A rapid targeting method of natural products based on PubChem database
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Abstract: To provide a new targeting method of natural products based on PubChem database with anisodamine as an example. Totally
35 potential targets, which give the explanation for the pharmacological activities of anisodamine, are found. Moreover, some new
guided information is indicated. The targeting method is rapid, convenient, and free, and could provide a relatively accurate result
without the support of high-performance computing. This method is easy to conduct for the researchers in chemistry of Chinese

materia medica (CMM) and phytochemistry to predict the pharmacological activities of natural products and their acted targets,

therefore it is a very promising method in CMM research.
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Fig. 1 Interface of PubChem structure searching
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(] AC1L1D56. STOCKIN-72606. WTQYWNWRJINXDEG-UHFFFAOYSA- ..
1. MW: 305.368820 gimol MF: C1?H23ND4
IUPAC: (6-hydroxy-8-methyl-8-azabicyclo[3.2.1]octan-3-yl) 3-hydroxy-2-phenylpropanoate
Testedin 59 BioAssays
ClD: 2198
Similar Compaunds

Same Parent, Connectivity  Mixture/Component Compounds

| anisodamine; 6-Hydroxy hyoscyaming; Hyoscyamine, 6-hydroxy- (6CI. 7CI) ...
2 MW: 305.368820 gimol WF: C,_H,NO,
@M'A:q IUPAC: [(35,65)-6-hydroxy-8-methyl-8-azabicyclo[3.2.1]Joctan-3-yl] (25)-3-hydroxy-2-phenylpropanoate
r = CID 64704
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[7] BioActivity Analysis: 1329 Bioassays, 464 unique Protein Targets and 51 Compounds [

Summary ® DataTableZ || Structure-Activity

Revise BioAssay and Compound Selection [

BioAssay Summary:
Total Bioassay (1329)

MLP (786)
Summary/Confirmatory (357)
Primary (473)

Active (51)

@ compound Structures:

BioAssaysd || Targets® || Compounds®™

Total Pages: 24
Selacted Targets

Compound Summary:
Total Compounds (51)

Display: 20 ~ GoTe Page! 1< - > >

Show More

Compounds
Protein Targets BioAssays - Active Concentration
- ¢ Y® Active v <=1pM  <=1nM
O short transient receptor potential channel 6 [Mus musculus] 5 12 10
[ muscarinic acetylcholine receptor M1 [Rattus norvegicus] 19 11 9 4
O regulator of G-protein signaling 4 isoform 2 [Homo sapiens] 3 5
[ multidrug resistance protein 1 [Homo sapiens] 2
[[] muscarinic acetylcholine receptor M4 [Rattus norvegicus] 1 3
[ LANA [Human herpesvirus 8] 1 3
[[] prostaglandin E2 receptor EP2 subtype [Homo sapiens] 2 3
O histone-lysine N-methyltransferase EHMT2 isoform b [Homo sapiens] 1 2 2
[[] histone acetyltransferase KAT2A [Homo sapiens] 1 2 1
[0 probable DNA dC->dU-editing enzyme APOBEC-3A [Homo sapiens] 3 2
[ chain A, Crystal Structure Of The Human 2-Oxoglutarate Oxygenase Loc390245 1 1
[[] troponin I, cardiac muscle [Homo sapiens] 3 1
[ M18 aspartyl aminopeptidase [Plasmodium falciparum 3D7] 2 1
[] LMP-1 [Human herpesvirus 4] 4 1
[ Muscarinic receptor 3 2 1
[[] muscarinic acetylcholine receptor M4 [Homo sapiens] 5 1 1 1
[ troponin T, cardiac muscle isoform 3 [Homo sapiens] 3 1
[O polyadenylate-binding protein 1 [Bos taurus] 2 1
[[] muscarinic acetylcholine receptor M1 [Homo sapiens] 7 1 2, 1
[ apoptotic protease-activating factor 1 isoform ¢ [Homo sapiens] 2 1

3 EEESIT— S0
Fig. 3 BioActivity Analysis—targets analysis
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Table 1 Targeting results based on PubChem for anisodamine
G4k GR7/LEN Wk Ry
short transient receptor potential channel 6 ANER 12
muscarinic acetylcholine receptor M1 KA 11
regulator of G-protein signaling 4 isoform 2 N 5
multidrug resistance protein 1 N 4
muscarinic acetylcholine receptor M4 KA 3
LANA NIEZHi 5 8 1 3
prostaglandin E2 receptor EP2 subtype A 3
histone-lysine N-methyltransferase EHMT2 isoform b A 2
histone acetyltransferase KAT2A A 2
probable DNA dC->dU-editing enzyme APOBEC-3A A 2
14-3-3 protein zeta/delta A 1
4'-phosphopantetheinyl transferase N/A 1
5-hydroxytryptamine receptor SA A 1
apoptotic protease-activating factor 1 isoform ¢ A 1
cardiac alpha tropomyosin b 1
chromobox protein homolog 1 A 1
D (1A) dopamine receptor A 1
DNA dC->dU-editing enzyme APOBEC-3G A 1
human 2-oxoglutarate oxygenase Loc390245 A 1
LMP-1 NEZ R 4 Y 1
M18 aspartyl aminopeptidase JER W Plasmodium falciparum 3D7 1
muscarinic acetylcholine receptor M1 A 1
muscarinic acetylcholine receptor M2 A 1
muscarinic acetylcholine receptor M3 A 1
muscarinic acetylcholine receptor M4 A 1
muscarinic acetylcholine receptor M5 A 1
muscarinic receptor 3 N/A 1
phospholipase A2 VRV-PL-VIIla N/A 1
polyadenylate-binding protein 1 4 1
potassium voltage-gated channel subfamily KQT member 1 A 1

salicylate synthase Mbtl

LERGHFT W Mycobacterium tuberculosis
CDC1551

thioredoxin glutathione reductase 2P ML 1
troponin C, slow skeletal, and cardiac muscles A 1
troponin I, cardiac muscle A 1
troponin T, cardiac muscle isoform 3 A 1

i PRy 4 78 2 AR A A A 4 mT P S A 8 0 e AT
FERE . W M LRI SZ AR ) 5 I R ORI 1
AR AT RERE AR, IX 5 H TP E AR K A A
LB BT Lo U (K FH AT LA UL B R Lo L UL

BRAT S R UPPRE s Ll B R A1 8 L4 T EAH
Z OEAR . ASIRES2E SFR L AR AL
3=l BB W RFS Ui -a Y P o RS R VR SRS
DRIRIEAR 5 (1 iR 2 1L R 7 (R A A . 3K
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Table 2 Comparison on targeting results and reported activities of anisodamine

M PubChem - 4% 3 [ ¥E £ R ORI AL v 1 LB R, S AR
muscarinic acetylcholine receptor M1—35 M Z ARG 4 M ZIHEERAZ fRF0HIF0), F0H
S UL 4
troponin C, slow skeletal, and cardiac muscles WS E A, P4 B O D RERI T O R

troponin I, cardiac muscle

troponin T, cardiac muscle isoform 3

cardiac alpha tropomyosin LUK E, 750 A

D (1A) dopamine receptor Z CLZ AR, e sk B LA WA R 5K G RS IEER, ATk

prostaglandin E2 receptor EP2 subtype HIFIMEE B2 324K, MU 3K FA5h 1 R B EEIR N e
WL

5-hydroxytryptamine receptor SA S-FREMZAR, HEMSCERE R R, (5K T
IR N N =2 ey 7 QIR T8 T, 2R MR R TR
&, HMshAAaoiRIER, b 1EH

phospholipase A2 VRV-PL-VIIIa WENERE A2, TRA ORI ik 00 /N A ) 2R 4 J it 4 1)
KRG JE R

thioredoxin glutathione reductase IRAUL H AT R b, A R e T LU HrsEAk
TG0 B A AL S, 48 SR AL
Wyt p 1

short transient receptor potential channel 6 TRPC6, Ca®'Fl Na'B it S HUEA

chromobox protein homolog 1 FEDRIE L 4 i il WA NAER

probable DNA dC->dU-editing enzyme APOBEC-
3ADNA dC->dU-editing enzyme APOBEC-3G

14-3-3 protein zeta/delta

apoptotic protease-activating factor 1 isoform ¢

2-oxoglutarate oxygenase Loc390245

histone-lysine N-methyltransferase EHMT? isoform
b histone acetyltransferase KAT2A

latency-associated nuclear antigen (LANA-1)

LMP-1 PURBEAH G
multidrug resistance protein 1 (&5 5Lk
regulator of G-protein signaling 4 isoform 2 AN B A

4'-phosphopantetheinyl transferase

M18 aspartyl aminopeptidase

polyadenylate-binding protein 1

potassium voltage-gated channel subfamily
KQT member 1

salicylate synthase Mbtl
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NZAEWIWT IR TS5 e ASCER MfEE.
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X FHEAE A HATIRA NS . LSS RAYBERAE AL 3 S IR R UG 28— B 70 A DR s 328 ARG
T T PubChem Hfii 1K) S 4L AW ATVE, W] 400k 2 DN BUEAT, 7855 1 BrBUh, BRI
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