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Study on the anti-aging mechanism of Erigeron breviscapus
based on network pharmacology and molecular docking
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Abstract : To investigate the potential anti-aging mechanism of Erigeron breviscapus ,the components that can be absorbed into
blood after oral administration of E. breviscapus were collected ,and the potential targets of these absorbed components for anti-
aging were predicted via STITCH, SwissTargetPredictio, TCMSP and HAGR databases, biological function analysis and path-
way analysis of the predicted potential targets for anti-aging were undertaken through the DAVID and STRING platforms, pro-
tein-protein interaction network and absorbed component-target network were constructed using STRING platform and Cyto-
scape software , then the results of network analysis were verified by molecular docking using Discovery Studio software. A total
of 30 components orally absorbed from E. breviscapus were retrieved ,including 13 flavonoids,11 caffeoyl quinic acids and six
others, they may act on 37 aging-related targets,and these targets are involved in biological processes such as replicative se-
nescence and cellular senescence and pathways including lifespan regulation and tumor regulation,and so on. Network analy-
sis showed that TP53,AKT1,RB1,HRAS,HDAC1,SIRT1 are the vital anti-aging targets of E. breviscapus ,and the flavonoids
quercelin, apigenin, luteolin, baicalein , kaempferol , naringenin are important bioactive components for anti-aging. The molecu-
lar docking analysis verified that these flavonoids have good binding capacity with TP53,AKT1,HDACI,SIRTI ;in addition,
nine caffeoyl quinic acids have good binding capacity with these four targets too ;these absorbed components mainly binded to

these four targets with hydrogen bonds and 7 bonds. This study preliminarily revealed that the flavonoids and caffeoyl quinic
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acids could be the potential active components of E. breviscapus for anti-aging,and could play an anti-aging effect by regula-

ting biological processes and pathways associated with aging,tumors and others, the findings in this study offer ideas for sub-

sequent experimental studies.

Key words: Erigeron breviscapus ; anti-aging ; network pharmacology ; molecular docking; mechanism
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Ji )5 .PubMed . Web of Science 55 E PG R 1T %
H-F DR AL 53 o 7E PubChem 408 2 A H A IfiL
53 (4 CAS 5 SMILES #% 20 SCF. ¥ 4% 1o 1Y
SMILES 43 5| & A STITCH #1 SwissTargetPrediction
BACHRE P2 T 2% AL 23 U A I HE R, DA i 1Y
CAS 5, 75 TCMSP {4fs 22 v $R0AH W 1 3 19 58 5
PLE 3 B R B R A A LA B AT 38
Ay FUIRA LSS 38 A SR 5, N HAGR %4
JE A HRORIT BN 26 5 A DG R I, 1 A a2k 1 7
20 R ASE AR I S AT 5 ) 200 i 5 S R BT B A AR
IR SE TSR A5 i A RE VR R i KT 3R
= EUMR A ML 73 ¥ TEAE AR A S S A
Venny 2. 1.0 Hcfh, 2 423853 B O KT 240 S 2
B OB R A Uniprot 38 2, 16 52 WA ho-
mo sapiens” , 5 FI #5514 AH W A5 EL, 41 Uniprot ID &
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Table 1  Components absorbed into blood after oral administration of E. breviscapus

. ., .
er? CAS No. Corf:f)())iem %%fjc#m
IS Flavonoids

1 27740-01-8 BFEAH Scutellarin 46

2 529-53-3 #2522 Scutellarein 45

3 48041-1 iz % Naringenin 7

4 117-39-5 Wit Ez 2% Quercetin 7

5 22688-79-5 Wi iz 2 -3-0- B HERE TR T Quercetin-3-0-glucuronide 6

6 520-36-5 FE3E# Apigenin 4-6

7 491-67-8 W42 Baicalein 8

8 491-70-3 ARJRHEZE Luteolin 5

9 520-18-3 111251 Kaempferol 9

10 480-104 L1125 i -3-0-#j %4 Kaempferol-3-0-glucoside 10

11 29741-09-1 ST % Scutellarin A 5,6
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2:5% 1( Continued Tab. 1)

L CAS No. ey A3k
No. Component Ref.
12 578-74-5 FESEE T-0- B Apigenin-7-0-glucoside 11
13 485-72-3 AL % Formononetin 12
RS Caffeoyl quinic acids

14 331-39-5 WNERR Caffeic acid 46
15 537984 Wi %Hf% Ferulic Acid 4

16 327979 %50 Chlorogenic acid (3-CQA) 5,6,10
17 905-99-7 [543 )52 Cryptochlorogenic acid(4-CQA) 6
18 906-33-2 ek E R Neochlorogenic acid (5-CQA) 5,6,10
19 30964-13-7 1,3- " IEREZS 782 1,3-Dicaffeoylquinic acid(1,3-DCQA) 5
20 19870-46-3 1,5-ZMiHEREZS 5|2 1,5-Dicaffeoylquinic acid(1,5-DCQA) 13
21 14534-61-3 3, 4- 0L ZE 5% 3 ,4-Dicaffeoylquinic acid(3,4-DCQA) 6,10
22 2450-53-5 3,5-"IAEEEZS T2 3 ,5-Dicaffeoylquinic acid(3,5-DCQA) 5,6
23 57378-72-0 4 ,5-—WEREZS T8 4 ,5-Dicaffeoylquinic acid(4,5-DCQA) 5,6,10
24 224824742 YT 2461 1 Erigeside 1 6
HAhZ Others

25 140-10-3 PAHERS Cinnamic acid 14
26 139-85-5 J5U)LZE®E Protocatechualdehyde 15
27 99-50-3 JLZ5R Protocatechuic acid 16
28 99-96-7 it 3 H iR 4-Hydroxybenzoic acid 17
29 92-61-5 B 75 Scopoletin 46
30 776-86-3 SEEE R Jsoscopoletin 6
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Table 2  Potential anti-aging targets of E. breviscapus

s Uniprot 1D KM 4 GEES

No. Gene symbol Protein name
1 P04637 TP53 ANBE IR B pS3
2 P31749 AKTI RAC-o 258/ J5 5 IR TR 1
3 P15692 VEGFA AR AR A
4 P38936 CDKNI1A 290 L F 30 5 0 AEORSR  D  od 7R) 1
5 PO1100 FOS U3 c-Fos
6 P37231 PPARG i A BEHA G T T K y
7 Q96EB6 SIRT1 NAD & 22 2 R AL sirtuin-1
8 PO8069 IGF1R JBE R R AR F 1 24k
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?ﬁ Uniprot ID Gei /fbol Prﬁ? ﬁme
9 01094 E2F1 % 5H T E2F1
10 P42771 CDKN2A 20 A 40 2 P AR PV I 5 2A
11 P60484 PTEN BERREE Kk I AR R Y
12 P06493 CDKI1 0 A 28 1 AR PR 1
13 P06213 INSR JIg B 2R A2 Ak
14 P10275 AR MR Z A
15 P09874 PARP1 & ADP-IZ MR A 1
16 Q07812 BAX TSR T BAX
17 016236 NFE212 BT E2-H5CHF 2
18 P04040 CAT i AL Al
19 P00441 SOD1 i B S A B AL
20 096017 CHEK2 22 IR/ 95 AR 1 I Chk2
21 043324 EEF1EI BB R KT 1R
22 P00749 PLAU PRSI AL LT 15 Wl S5 57
23 PO6400 RBI UL ) 58 240 L e R 1
24 014920 IKBKB WK F k-B G B A HE 7
25 P11387 TOP1 DNA #i$h - H i 1
26 05397 PTK2 FhE PR 1
27 PO1106 MYC JEHA LA Myc
28 Q05655 PRKCD B C delta 7
29 P17936 IGFBP3 JgE R EAE A K TS E A 3
30 Q13547 HDACI HEE R LB 1
31 016539 MAPK14 22 ZUFE AL H O 14
32 P14174 MIF WA IR 4 ) R
33 PO1112 HRAS ol 1A 96 2 o A K ) R 9
34 P22001 KCNA3 R R A S A A 3
35 014746 TERT S o 300 O S il
36 PO5121 SERPINE1 LTV G IO By A 390 1
37 095622 ADCY5 MR TR S

37 AN P22 NS EAIAEALRIESE TR 2.3 MSMENTEEAEY I RESEREES

MM . Ferp 8 AN R B /a3 a4
AN EEE 5 14 S R KOS/ g Rk nT U5 R A0 i 3
o 14 MG AR/ (Mus musculus ) BR FPIESE AT
oy, Horp 6 A AR K A0 25 (pro-longevity tar-
gets) , HAMIT /4 2 1k vl SiE 1< 75 iy, 100 410 ) 3% 4/
PRG35 i 5 8 A T A7 1 ( anti-longevity
targets ) , 410 fl] FL 3% /3 3K A SE K A7 i, B0
P/ IR 45 6 A5 w2 A HE AL AKT1 SIRT1 féﬁfl
JL AN SRR RS AT R e (WL 1) .

#

B 37 LAY L A PR A DAVID Bdli 22 1
STRING V-5 , 73 247 Az 49y aod At L i ' 4 3 #r o
WAl P-value < 0. 05 i e th A= Wyt & 199 A, 3
131 5%, 73 5B P-value fe/NAYTT 20 254 & (LI

2) o W R, A it FE R S e RNA R4 g 11
JB BT 55 5 0 IE P45 (positive regulation of transcrip-
tion from RNA polymerase II promoter) . T- i F2 A9
171845 ( negative regulation of apoptotic process) . ZH
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Fig. 1

The effects of 37 targets on cellular senescence (A) and longevity of Mus musculus (B)
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Fig. 2 Biology process (A) and pathway (B) analysis of targets of E. breviscapus anti-aging

MIF, FEBE B R T 0.9 AlfE AR MF T AFAEACH.
YER . W28 50 Mt s, 16 5T 28 20 = B3 22 #0 iU EY
PP [ % tf1, TPS3, AKT1, RB1, HRAS, HDACI

SIRTI BB 51 22,16 (12,10,10.9, 2 fH i

REGRT 6 A1 58, R IIX 6 A7 S AT 40 F hi o
E ST AT, T BETE KT SR A PR i R R
AR

o obk1 IGRIR PI'GT.T
MABk14 VEGFA
FOS Pike
i e
coia PRKED
. SERBINE1
coiiea GAT
. S@b1
i1 BAx
s e
H.1 IKBKB
CHEK2
L2

®
O & g™

B3 EEFNRZESNESHIERANL
Fig. 3 The protein-protein interaction network of targets of E. breviscapus anti-aging
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