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Exploration in targets action of antitussive and expectorant bioactive components
from Farfarae Flos based on network pharmacology
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Abstract: Objective To predict the action targets of antitussive and expectorant active ingredients of Farfarae Flos (FF) to understand
the “multi-components, multi-targets, and multi-pathways” mechanism. Methods Using network pharmacology, the main components
in FF [chlorogenic acid, 3,5-O-dicaffeoylquinic acid, 3,4-O-dicaffeoylquinic acid, 4,5-O-dicaffeoylquinic acid, rutin, caffeic acid,
quercetin, kampferol, hyperoside, B-sitosterol, tussilagone, and 7B-(3-Ethyl-ciscrotonoyloxy)-1a-(2-methylbutyryloxy)-3(14)-
dehydro-Z-notonipetranone] reported in previous studies, were used to predict the targets of main active ingredients of FF according to
the PharmMapper method. The prediction was made by screening of the antitussive and expectorant targets approved by the CooLGeN
database and annotating the information of targets with the aid of MAS 3.0 biological molecular function software. Based on the
molecular docking, the tight binding of active ingredients with potential protein targets was explored by Systems Dock Web Site. The
Cytoscape software was used to construct the FF ingredients-targets-pathways network. Results The network analysis indicated that
the active ingredients in FF involve 18 targets, such as IL-2, COX-2, and RNASE3, as well as the signal
transduction-inflammation-energy metabolism relevant biological processes and metabolic pathways. Conclusion The antitussive and
expectorant effect of FF showed the characteristics of traditional Chinese medicine in multi-components, multi-targets, and multi-pathways.
This research provides a scientific basis for elucidation of the antitussive and expectorant pharmacological mechanism of FF.
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Table 1 Information of potential targets from active ingredients of FF

W5 PDB-ID AR LK
1 P09211 BHEH KR R B P1 (glutathione S-transferase P, GSTP1) 28
2 Q16539 22 R IEER N 14 (mitogen-activated protein kinase 14, MAPK14) 15
3 P22303 I EERE (acetylcholinesterase, ACHE) 14
4 P08263 BWEH LR ol (glutathione S-transferase al, GSTAL) 12
5 P13569 N £ YA 5 R 3 T (cystic fibrosis transmembrane conductance regulator, CFTR) 11
6 P11473 #E4F D3 B R %R (vitamin D3 receptor, VDR) 10
7 P03372 WEW R 5244 o (estrogen receptor o, ESR1) 9
8 P00734 HEIMLAS 2 (prothrombin, F2) 8
9 P09488 B H B 620 w1 (glutathione S-transferase pl, GSTM1) 7

10 P08473 P FKACHES (neprilysin, MME) 6

11 P53355 FET- R A 1 (death-associated protein kinase 1, DAPK1) 5

12 P29476 —H L E AW 1 (nitric oxide synthase, NOS1) 4

13 P45452 4R EARM 13 (collagenase 13, MMP13) 4

14 P50135 ZH % -N-F BRI (histamine N-methyltransferase, HNMT) 4

15 P11413 1% BE-6-WE B I A (glucose-6-phosphate 1-dehydrogenase, G6PD) 4

16 P49354 FEAFEMHILE M 1o (protein farnesyltransferase/geranylgeranyltransferase type-1 4

subunit alpha, FNTA)

17 P29466 TR R R A E MR 5 A /K AEE 1 (caspase-1, CASP1) 4

18 P02768 MiEA®EA (serum albumin, ALB) 4

19 P35355 E A -2 (prostaglandin G/H synthase 2, COX-2) 3

20 P09874 TR IR B bE L (poly [ADP-ribose] polymerase 1, PARP1) 2
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%5 PDB-ID U ES
21 P27338  HfE%EALEE B (amine oxidase [flavin-containing] B, MAOB) 2
22 P17931  PHMEESE R 3 (galectin-3, LGALS3) 2
23 P60568  F4HMfIA -2 (interleukin-2, IL-2) 2
24 P07858 HZEAM B (cathepsin B, CTSB) 2
25 P00813 Rt E§ (adenosine deaminase, ADA) 2
26  Q96EB6 ZHiEHZELMALEF 1| (NAD-dependent protein deacetylase sirtuin-1, SIRT1) 1
27  P30740 ZFERRE A B1 (leukocyte elastase inhibitor, SERPINBI1) 1
28  Pl10153  KHEMZIREE A2 (non-secretory ribonuclease, RNASE2) 1
29  P00797 HEEMAHEH (renin, REN) 1
30 P08254  H:Fi&JREEENE 3 (stromelysin-1, MMP3) 1
31 P39900 4R EEF 12 (macrophage metalloelastase, MMP12) 1
32 P28482 H4HZEBUIEE AW 1 (mitogen-activated protein kinase 1, MAPK1) 1
33 P46926  FEjbE 6-BEER M ZEE 1 (glucosamine-6-phosphate isomerase 1, GNPDAI) 1
34 PO8246 RN FIEE (neutrophil elastase, ELANE) 1
35 P42771  4RNGJEBMR A BB IIHIZE R 2 (cyclin-dependent kinase inhibitor 2, CDKN2) 1
36 P31750 FEEH¥MEE (RAC-alpha serine/threonine-protein kinase, AKT1) 1

R2 REIELZUREER SRR E
Table 2 Information of potential target numbers from

active ingredients of FF
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2 3,5- ZWMHEmE L 22 e R 12
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Table 3 Part of functional analysis of GO in biological

x5 WRESTED GO hEEDIER

Table 5 Part of functional analysis of GO in cellular

process components
GO ThfelERe BN GO ThReiR LIRS
GO0:0006508 proteolysis 8 GO:0005737 cytoplasm 24
GO:0008152 metabolism 6 GO:0005634 nucleus 15
GO:0055114 oxidation reduction 5 GO:0005576 extracellular region 10
GO:0006355 regulation of transcription, 4 GO0:0016020 membrane 7
DNA-dependent GO:0005730 nucleolus 6
GO:0007275 development 4 GO:0005615 extracellular space 6
GO:0007165 signal transduction 4 GO:0005829 cytosol 6
G0:0006935 chemotaxis 3 GO0:0005886 plasma membrane 6
GO:0006916 anti-apoptosis 3 GO:0005578 extracellular matrix (sensu Metazoa) 4
GO0:0006917 induction of apoptosis 3 G0:0005654 nucleoplasm 4
G0:0006974 response to DNA damage stimulus 3 GO:0005764 lysosome 3
GO:0009611 response to wounding 3 G0:0005739 mitochondrion 3
GO0:0005975 carbohydrate metabolism 3 GO:0005856 cytoskeleton 3
GO:0042981 regulation of apoptosis 3 GO0:0043231 intracellular membrane-bound 3
GO:0006468 protein amino acid phosphorylation 3 organclle
GO:0030154 cell differentiation 3 ®6 MEIATUNELR KEGG BEE 7

x4 FTINREDTERS GO INRES LR

Table 4 Part of functional analysis of GO in molecular

functions

Table 6 Enriched KEGG pathways of potential targets

from main active ingredients of FF

it i

il

GO ThaeiER A&

GO0:0005515 protein binding 16
G0:0008270 zinc ion binding 10
GO:0046872 metal ion binding
GO0:0016740 transferase activity
G0:0008233 peptidase activity
GO:0005524 ATP binding
GO:0000166 nucleotide binding
G0:0004222 metalloendopeptidas
G0:0004674 protein serine/thre
G0:0016491 oxidoreductase activity
GO:0005509 calcium ion binding
GO:0003677 DNA binding
G0:0004364 glutathione transfer
G0:0020037 heme binding
GO:0009055 electron carrier activity
G0:0042802 identical protein binding
G0:0016787 hydrolase activity

—_
S

W W W W W ks b B BB B 0 O 0 O

glutathione metabolism

drug metabolism-cytochrome P450
VEGF signaling pathway

T cell receptor signaling pathway
bladder cancer

non-small cell lung cancer
amyotrophic lateral sclerosis (ALS)
glioma

metabolism of xenobiotics by cytochrome P450
melanoma

pancreatic cancer

chronic myeloid leukemia

Fc epsilon RI signaling pathway
small cell lung cancer
renin-angiotensin system

histidine metabolism

mTOR signaling pathway

DD DN W WWWWLWWWWWWAS B R

endometrial cancer
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RS TASE AR SIE S, M E A LR
AR IE I ALH] . KA IR ALIR A
FAMLE S B AT A SN2 Ut 2 43 T B 27 Ul 45



* 184 ¢ ¢ %% Chinese Traditional and Herbal Drugs 3 49% 25 13 201841 H
FzT REEF L2 NMEHCEYMSEESNSFESSE
Table 7 Docking scores of 12 active ingredients with its targets of FF

'S E #4  PDBID 5% | ' & #s5  PDBID 253
1 SRR IR DKTI 5AUT  4.604 5 T NOS1 5GON 7.871
NOSI 5GON  4.502 MKOl  20JG 7.751

AKTI 5KCV 4445 CDKN2  5JQ5 7.534

CDKN2  5JQ5 4.438 AKTI 5KCV 7.286

HNMT  2A0T  4.358 DKTI 5AUT 7.276

MKO1  20JG  4.322 HNMT  2A0T 6.792

G6PD  2BH9  4.293 GSTPI  2A2R 6.732

GSTPl  2A2R  4.023 G6PD  2BH9 6.076

2 3,5-WNHEmERE L R CDKN2 - 5JQ5 7.437 CASP1  2H4W 5.488
NOSI 5GON  7.427 REN 5K6S 5271

MKOl  20JG  7.282 MME 5L79 5.241

AKTI1 5KCV 7122 6 W R DKTI SAUT 4.604

DKTI 5AUT  6.939 AKTI 5KCV 4.446

HNMT 2A0T  6.421 CDKN2  5JQ5 4.432

GSTP1  2A2R  6.366 NOSI1 5GON 4.423

G6PD  2BH9  6.027 HNMT  2AO0T 4372

CASPl  2H4W 5310 G6PD  2BH9 4.292

MME 5L79 5.185 MKO1 20JG 4.242

REN 5K6S 5.123 GSTPI  2A2R 4.037

3 3.4-WneEBEEZEBR DAPKI  SAUT  7.128 7 i e 2 G6PD 2BH9 6.832
NOSI1 5GON  7.395 MME 5L79 6.786

CDKN2  5JQ5 7.397 AKTI 5KCV 6.729

AKTI 5KCV  7.146 REN 5K6S 6.653

MAPK1 20JG  7.207 HNMT  2AO0T 6.620

HNMT  2A0T  6.409 DKT1 5AUT 6.475

GSTP1  2A2R  6.400 CDKN2  5JQ5 6.346

G6PD  2BH9  6.182 NOSI1 5GON 5.951

CASP1  2H4W  5.330 CASP1  2H4W 5.877

MME 5L79 5.176 GSTP1  2A2R 4.927

REN 5K6S 5.163 8 L2y G6PD  2BH9 6.873

4 4,5-—WNHEBERL A B IR CDKN2 - 5JQ5 7.384 MME 5179 6.768
NOSI 5GON  7.335 AKTI 5KCV 6.721

MKOI  20JG 7314 REN 5K6S 6.624

AKTl  5KCV  7.127 DKT1 5AUT 6.496

DKTI 5AUT  6.898 MKOl  20JG 6.173

HNMT 2AO0T  6.419 CDKN2  5JQ5 6.142

GSTPI  2A2R  6.340 CASP1  2H4W 5.892

G6PD  2BH9  6.066 HNMT  2A0T 5.877

CASP1  2H4W  5.290 NOSI 5GON 5.858

MME 5L79 5.185 GSTPI  2A2R 4.948

REN 5K6S 5.122 9 Gk CDKN2  5JQ5 6.850
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'S WEM #5  PDBID 4% | H'y WE 4,5  PDBID 255
9 B2 S8 NOSI 5G0N  6.804 11 b &S| CDKN2  5JQ5 7.488
GSTP1  2A2R  6.788 MKO1 20JG 7.425

MKO1 20JG  6.780 AKTI 5KCV 7317

HNMT  2A0T  6.687 DKTI 5AUT 7.235

DKT1 5AUT  6.612 GSTP1 2A2R 6.996

AKTI 5KCV  6.498 HNMT  2A0T 6.877

G6PD 2BH9  6.422 G6PD 2BH9 6.595

CASP1  2H4W  5.440 CASPl  2H4W 5.511

MME 5L79 5289 REN 5K6S 5.233

REN 5K6S  5.215 MME 5L79 5.396

10 B-4 S CDKN2  5]Q5  8.347 12 HEAAE NOS1 5GON 8.215
NOSI 5GON  8.337 MKO1 201G 7.780

MKO1 20JG  8.323 CDKN2  5JQ5 7.767

AKTI 5KCV 8319 AKTI 5KCV 7.695

DKTI 5AUT  8.298 DKTI 5AUT 7.656

HNMT  2A0T  7.680 HNMT  2A0T 7.251

G6PD 2BH9  7.379 GSTP1 2A2R 7.116

CASPl  2H4W  5.403 G6PD 2BH9 6.665

MME 5L79  5.294 MME 5L79 5.649

REN 5K6S  5.286 CASP1  2H4W 5.405

11 R AT NOSI 5GON  7.497 REN 5K6S 5.117

Jak-STAT 2 p
Foc ion
Insulin si| pathway Bla cer,
ErbB si.alhwav Amyotrophic .clerosis (ALS)
olo.ncer Fc¢ epsilon I.ing pathway

ing pathway Toll-like rccc.aling pathway
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COX-2 X ' DAPKI

Acute m.ukemia MAOB 3, 5—;Wﬂfﬁk§§%§ "Lll%'—?ﬁﬁ F2 Non sma.\g cancer

B cell recept

FERE | ,.:Wlllqugﬁ
Endo ancer 1L2 A 1% N\ g CDKN2 .
iy N RE R
% N b \ \\-
TOR : \ A
mTO! Sl. athway 4,5'Zmﬁiﬁi§§m SEm GSTA1 Iw.a
4
A TUMMEERE Sy )|
Regulation .\(oskcleton i B AP ; A MAPK14 VEGF si.pathway
G6PD 4 | GSTPL
Long-t ression 3 Chronic leukemia
REN AKT1 i

MAPK1

chin-al.n system Small . cancer

Illsndl. bolism Glutath.abohsm
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ecep( ing p:
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Fig. 1 Compounds-targets-pathways network
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