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Mechanism of Fructus mume improved dyspepsia based on network
pharmacology and molecular docking technology

LIN Yan-Juan, FANG Zhi-Zhen, ZHOU Dan-Rong, CHEN Wen-Guang, YE Xin-Fu®

(Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

ABSTRACT: Objective To explore the mechanism of Fructus mume improved dyspepsia based on network
pharmacology and molecular docking. Methods According to the traditional Chinese medicine systems
pharmacology (TCMSP) databases, the active components of Fructus mume were collected, and the targets of active
components and related to dyspepsia were obtained. The protein-protein interaction analysis, the gene ontology (GO)
functional analysis and the Kyoto encyclopedia of genes and genomes (KEGG) pathway analysis of common targets
of active components and related to dyspepsia were made. Finally, the molecular docking of key targets and main
components was analyzed. Results A total of 11 components and 182 targets were screened from Fructus mume,
and 50 targets were obtained by intersecting with 789 targets of dyspepsia-related diseases. GO enrichment analysis

showed that 145 items were related to biological processes, 51 related items related to molecular functions, and 22
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items related to cell components; KEGG pathway analysis showed that 75 pathways related to key targets; molecular

docking results showed that the active components had good binding activity to key targets. Conclusion The active

components in Fructus mume may play a role in improving dyspepsia by combining with key targets with the

characteristics of multi-component, multi-target and multi-channel, which provides scientific basis and reference for

experimental verification and application research.
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B AT TR, WA g o Ha, P
BT RO AR, RS IR A Sk, IRITMERE R, WRIT R
T8 53 B8 SR U e, v 2 24 DR RL 8 R BIE 18
IR TRREIRYT, TS AR IR T ROR .

5 i (Fructus mume) St 35 25k B 75 J& #5 9) MF (Prunus
mume) B 3T 20 S 28 A Y ML B 2 ) A, SR
Mg F% 55 AR R, T AR T, SR A
POV TR A B R T AR TR R 2 KR, TR
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TR C B AR TSR B 24 Wy 5 45U ) — Tt
B, T B0 5 (AN AR 32 440 22 ] i 25 A X
FZEE T — RSB 2 o AT RA I 2% 2 72y
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1 MR5R%

1.1 BHEMR D HE

1 33 WP 2 R 45 24 P 2F (traditional Chinese medicine
systems pharmacology, TCMSP)%{ 4 J (http://tcmspw.com/
temsp.php) i 2 A AL 22 oy o Hidb, iR ik 11 AR A=
Y F] JH FE (oral bioavailability, OB)= 30% 1125 2 ¥ (drug-
likeness, DL)=0.18 Wfb# a4y, FH456 STk AL AT
B i 36 2% 14 T e I B AHL A — 8 W e A R IR 4o
1.2 EDERE ST

FFH PubChem #{# J& (https://pubchem.ncbi.nlm.nih.
gov/) iR AR 1 TS AL 0 4 R T A, IR
2D Z5Mg i sdf A% A 3. {# ] Similarity ensemble
approach (Sea)%{#} % (http://sea.bkslab.org/)Fll Swiss Target
Prediction (STP)&#i& )% (http://www.swisstargetprediction.cn/)

o AL LT W EVE R, b Sea Bl A U

P-value < 0.05 H. Max Tc=0.5 [W#5, STP %udFEdi%
probability =0.5 FYHE S o 55 REARAT I BT A WEAEVE FHAE A2
i UniProt %U¥E 2 (https://www.uniprot.org/) % 5 il AH b
B, B2 B AR R R, BRI, RD
LA YIVE RS . il Cytoscape KA il AR 1) B 43
g, AR RS . L, AR -
MMM EVER

1.3 FREE R HIE

43 7E DisGeNET %4# & (http://www.disgenet.org/) .
OMIM %d& )% (http://www.omim.org) Fll GeneCards %4 %
(http://www.genecards.org/) 1 # & “Dyspepsia” Functional
Dyspepsia”3EH LA KA BRI T A 2, HH GeneCards
B4l 1t Relevance score > 10 FUHE &, ¥ 3 A5 2 1)
RS, WErEL IR, FraIEE R A R i AHE
KR
14 “UCERD-MEEHULT RIEBEA7EIEM S
132

A4 B S AR TR ARSI A0 RS S AL Venny
2.1 TE LB 43 M F & (https://bioinfogp.cnb.csic.es/tools/
venny/index.htm)#FATBRGS ifi E, #%HHAZERE, 155 21
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UCETH LA R P EVE S S . 4555 % A Cytoscape A4,
AR S A Ak 2 A0 - 2003 T R T AL R R VR R A5 I 45,
e, ARG . SRR, BARAS Y-
MEAEH

1.5 ZEAR-ZEEREEERAMERLE

HAT B 1Y M TH AL A R TR AEAE S e 2
String % 4% J& (https:/string-db.org/), ¥ Fh & & N “homo
sapiens”, B5EIXE N 0.700, 3B EAHEAEXR, 5
B SCH . #ad Cytoscape #X4HY Network Analyzer H
1Y Network Analysis ZIRE H a1 HEEE . A EAIE%
B, IR B A R - 2 A5 A B fE H (protein-protein
interaction, PPI)I%& K], HRHHE YR/ BT A 5 s R/
TR . 45 G R0 or R IR TR S LA

L6 ¥LXBTR

FIH DisGeNET #t# FE (http://www.disgenet.org/web/
DisGeNET/menu) 2 1] 5 4§ £k 5 AU 43 B0 TH A6 A A 5
FEDR A PR 2R E B .

1.7 ¥BSH GO #1 KEGG E& 7

1 Ak 2% B T TE AR I i 3L K 5 A 31 DAVID %%
i 2 (http://david.nciferf.gov/) i 4T GO ‘& #4311 KEGG i
M. ##E OFFICIAL_GENE_SYMBOL, Homo saplens,
Gene List Z:ZHl1) DAVID ¥lE% ) Gene Functional
Classification HHE#HIT GO &AM Al KEGG 8@ B /Hr,
THEATHEER, LA P <0.05 Nk iREE P AER/INME
J 0 H SE R KA B, IR R IR Uk nT ik
Ab PR,

1.8 SFXIiE
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R (R N2 ARG 58 B, Y 8 115254, I i PubChem Xidis
J% (https://pubchem.ncbi.nlm.nih.gov/) 3 BUG [ #E 5 4L &
¥ 3D 454, FIF Auto Dock ZPFH AL AW AR 1 BEA T
A3 PR, AR X Al RPN S M2 o A 2 ]
MESEIE T, B AT T AL 3L

2 HER55H

21 BEUERSTFEREES

Wit TCMSP “F &R S0 40 NMb¥aisr.
OB=30%7H1 DL=0.18 Z ik R 2 i LFana 9 4
(B Ak 2 By o SCHRIRE T M5 A LR LA (g e s 2,
IJH:G%"’T?? T SR P AT BILIR, SR JCHE A5 AL 147,
ML 11 MRS, WSS w2 AL
PR M4y, W 1R,

3 STP R - B 462K 11 ME24RL4 ) probability
=0.5 FETERE S 164 4, MBREL I, AR 109 MG 1E
A0 55 3T Sea B 542K F P-value < 0.05 H. Max Te
=0.5 MTFERE AL 269 4>, MIBREZ I, JL4R15 135 MG 7E
B IO SO, NBRE R, AT 182 ME
FHELSEA, WFE 1 PR

22 SBUFERAINEHES RIVEEIERIELTHE

M DisGeNET #5422 . OMIM #5422 1 GeneCards %
P JE R B 5 A0S RAH SR A 5435k 61, 625 Al
184 4>, WMBREE ILIA, K15 789 HE S AL A, L Venny
2.1 5194 11 MU 182 AN TETEAE F#E A5 A T S
ik HAb 2 ok 36 T A AN RLBE S 50 A4S, DLIAD 2 gl 3.
Wil DisGeNET F4EERBGE SIHRE L, 4518w, 50
ANELEAE PO S RS0 O . st 2R, B
R AL B o 24 AR 25 i
Z A5 27 2

®1 LBIEUFERS

Table 1 Main component of Fructus mume

Saamar a2 ot/ EA AEXT o3 B OB/% DL
MOL000449 TR 412.77 43.83 0.76
MOL000069 FRE R 256.48 19.30 0.10
MOL000098 itk = 302.25 46.43 0.28
MOL000263 FrECR R 456.78 29.02 0.76
MOL000305 JEER 200.36 23.59 0.04
MOL000358 BT 414.79 36.91 0.75
MOL000422 BN} 286.25 41.88 0.24
MOL000511 AERR 456.78 16.77 0.75
MOL001040 (2R)-5,7- ZFRHe-2-(4-F2 R ) AR I UM -4- e 272.27 42.36 0.21
MOL005043 S {5 400.76 37.58 0.71
MOL008601 A AE DO R H g 318.55 46.90 0.23
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Fig.l Target network of component of Fructus mume
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TETERE AU PPL K IRI(F 4). WIET 4 Fs, B Es fom

T ——— R, AR ORI (AR R (S,
Fig.2 Venn diagram of component target-disease target WET AL 125 FAMEAERRR, i, 37 58K,

T BE (MK, PUBOH 2R B . PPT RIZE R, S
Wi EE N 6.10, FIHANECH 0.0368, FH X% E N
0.4273. W 4B PR, &8 EEHERT 4 09 S i IR B

B3 SR T A AN R A - A ) 2% ]
Fig.3 Target network of component- targets of Fructus mume Pl 4 SR I A A ROV FE L G PP M 2% ]
improved dyspepsia Fig.4 PPI network of Fructus mume improved dyspepsia targets
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W Src (proto-oncogene tyrosine-protein kinase Src, SRC) .,
# A K I F 5 & (epidermal growth factor receptor,
EGFR). RAC-a 22 R/ 75 % R & 1 Al (RAC-alpha serine/
threonine-protein kinase, AKT1) ., B & L3-8 tF R 45 37 3k
1 (phosphoinositide-3-kinase regulatory subunit 1, PIK3R1)
R A T W DR, P2 X LB R [ A3 )
2 R IR B ME R, O ARG BNk 2 Fs,
F2 KBEEANELER

Table 2 Basic informations of key targets

LY AT EEE WRERE 3
SRC b4 21 0.6349 0.2655
EGFR b4 18 0.5882 0.2384
AKTI TG 16 0.5634 0.1007
PIK3R1 A 14 0.5333 0.0458

24 GO MEEE&ESH

B MR THAAS R GO &4 40 Hrfa 3 218 ME5IR(P
<0.05), it GO LAk 53 Hr it & i #E a5 ) D B
i, TEAYILFE (biological process, BP)F L& £ E] 145
NRH, BT BRSO O ARE . IR
ik e A SRR AL . B FIUEES B {55 MIE TR | X2
B, Al RNA RGHE 11 53 AR ez . sy
A TR R AR A BT RR A Y E R A TE S T IR
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triphosphate, ATP)Z56 . A2 A5 2 11 T S R VA e 1 1
S TELAZ R AR I S PRV NG 1 . S A . SRS L T
s A . ML RS E S, TEANIZH 4 (cellular component,
COILEAER] 22 N H, A& HARE . B, A oM alpR .
YA BTAZ R X . AR . BT AER A . MIARIX . 4l
LIRSS A AR . AEM TSR . ARYE P EIFTHEE, &
FHELE AR 5T D Re S A A 4H 43 vh 25 18 e T 10 a4
% H, AT AR, TLE 5.

2.5 KEGG BESH

11 2R 50 AMTEFEVEFHE 23 A DAVID
TELRBAREVE T KEGG B ik br, Z5 R ER, Bit35 75
S MG S (P < 0.05) M P EK/NHERE, BEHERT 30 4Nl
FEIEA TR AD R, DLIE 6 FE 7. A 7 TR, iR
Y FHE S AR5 5@ b, PIBK-Akt {5538 % | Ras {5 %
W B A2 S . ErbB 5 S . HIF-1{5%5
W . VEGF {55l . T 2RGS0 . Rapl {55
W BB RRE G A S A A L B 1R
W TR S SR AN RE R ARG, AN, L
RSl . MEMR A S | OB R A S
DA P 430 . AR KM AnA 5o DA S g 1 | S iR o
FRPRG FICER 25 26 T RES A0 AN R IR R A 56, 4RR 4
WL VE T 2 4055 MOk R HE OGS TH AR R AR
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Fig.5 GO enrichment analysis of potential targets of Fructus mume improved dyspepsia
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2.6 SFRHE

Or TR BTSN T SRR R Y T A
FH, AL 2A 58 S T4 A AR T RETE SR B E
S AR A 1) OB 5 o ASBITFE U 3 B2 HE 4% I 4 >4
SR SRR AT 3 M a R T T XHE, b

RGN 3, ATHALEE R ILIE 8. — A S G REN
THERAL G AR SEASE, JFHA G REMAR, 8T
RERAE A RESEN, GERINGR 3 BN, 1945 25 i 1
% SRR s 2 15 0 70 B HA BT A 285 5 RE Xl B
Vi XS0 S OCHERE R R T R A R AR, RS T
2 2B T 45 R 0 T N

x3 BRIEHSHISTIHEER

Table 3 Molecular docking results of component with key targets

4548/ (kJ/mol)
latt?] CAS &
SRC EGFR AKTI1 PIK3R1
Wit i % 117-39-5 ~12.34 -14.69 -11.21 ~17.45
112 B 480-20-6 —14.64 -14.90 —-18.74 -11.76
S {5 474-62-4 -18.87 -20.88 -20.79 -24.02
A 3 y
ARG E'sta_g\g;m" 985 GLN"‘%'Q -;’W%
J¥S-298 i e ARG_Q}AZ) o =B 2.3
CYS-Z; % z&f%&.{‘ G-48 20.E LEU—BEHB l:‘:
75 J FHR-301 f‘kL;Ip Kﬂ? LEU-380
GL -41
Hi{ £ #%—SRC Hi{ i #—EGFR il #—AKT1 #it f % —PIK3R 1
2GLU- e ASH.406
H2disp-08a 1‘&%‘(
SER-3. '3
i A Lti?gl GLU- -MG_M As:&-«z.u
ARG-977 LYS-g, Y
> 2.4
5 % m;%am
us-zgélsiiz%ﬁizﬁ GLU-BS'f!'m'g \
LI %2 E—SRC W %EE— EGFR L Z5M— AKT1 1142 f— PIK3R1
-r(‘:{
Q7 v ,%
Ve
il 5 FF—SRC S i B —EGFR St HiBE— AKT1 il # B2— PIK3R1

P8 B B X A 5

Fig.8 Docking conformations of component with key targets

3 wgSiie

HUEARAHEHEEAEASRMIGEEEAASR
(functional dyspepsia, FD)BI R3S, B—F& A250%, BT
AR ML 2 . WL 22 W R S T AR R
B 2 HE P 4 FTRE M quercetin (MOLO00009S, #fi iz ) .

kaempferol (MOL000422, [[1%5#). campest-5-en-3beta-ol
(MOLO005043, 3eiH £ B85 . & BTt A B F 22BN
kst . BB RN . B aEE . AR E g
ARSI THREMETE LA B — R T H Thge R 51k,
oW E R E R SR R IERES . BN . B st
Akt 2 BN A O T R R —Fh R AR AE



2120 B2 A TR R I 2 e

FH13E

KM, B mAkaES, S5 TIr2EwdRE, A
Prad g, Broc A R AT SE 2 BRI RR, AT RS A AL 2R
TE B2 AP IR RIS Y, B
PUIRR FNHL 58 25 2 FAE FH 224, S8 30 6 e — bk 4 £56 1,
HAPEE., DU, JrR. bibig . il Pumssy
b L Ll U WAVRE 2T EE PN )8 SN IS g I i
Pl 1R 9T 1 B 4 i A LT X i 1T I 2 1 A E e
WA — B RWEIEPED ) TGS AR Ko X
TEPE RS 2 R 2 SR REAE OB I AL A R P R S W)
1EH .

#F PPI M4 Mtk SRC. EGFR. AKT1 F
PIK3R1 %JCHEAE s, HEWr ST AR 2@ LA FR A
FHUAR . A FREMERER, S0 S5
XA O AR RS A, R T
L g VR AE TG M B3 38 L 456 DG nR B T R A
RATEM . #3% Genecard £ B i ¢, SRC &—2AE=Z 1k
E MR, FENERS, SHEEMEE. ER
AN 10 Y0 N1 D B2 e 1 o e 2 27 S EZ
P Z R YIS S (5 @ % . EGFR J& b A K H 720
MU TE S S5 SRk, R4 I A4S
AR R FEE I ER, AU HGE, 2 TIRAT
B LB a0 - 2 4 EGFR S EIS, B
AR RE P, AKT1 4N s, 4k . 3 A FnyE
ToAEPRERSEEN, EHFR AN AKT BF5MWE L
AFRALTT . BRI IR 2 E YIMISEE, PIK3RT 212K
PR3K AT W —, S 54000 AR E 5% S,
P4t p85a AR I, F 7 JLI b 410 ) il A At 47 42k v 00 o)
Pl (4 A e, TS B BT VR P . R W e S
SAEBCETH A R M TEAEDLHA Tk — LA, Xl h)E
SLAAE FHBLTIAE 5T A5 T

Wit GO fil KEGG &/t a RES A A 2R,
e =4 ] g AR R A AR S L BT L R, TR
G AR TIRE, AR TR A IEE, i
FRPERE T, R E M R SN RN T R AR T N
A3 U1 B335 VRS R B i FB 35 AR PR 2 T A B s T AR
FOER; 3 2 R B I A i 0 A A, An A ]
W P 2R K S5 B 15 T T 0 A B O T AN RAE A
T 38 3 G A 3 sy S A O SRR T AN R

Zi LTk, S 11 AT RS R RE A L PR
SRC. EGFR, AKT1 #1 PIK3RI %5 50 N HbR, ¥ M
22 MRS 51 A TFIIERR 145 AN R, T
PI3K-Akt {553 . Rapl {55 . Ras 55K B
I Z ARG S W RS 75 &GS MBESNCEHEARE
YEFH o AR ST 3 0 2% 2 B4 40 A5 RAT 1 Mg 35 TH AL AN R
B o FAE LG, #RIEZ . 28 SN YR
FM LA H IR, ATk — 20 I R 4 i AE ) 2= SE 0 i Bl

YR TS UE S | SR 24 Rl 5 B DRPEAN A0 A8 R 4
PR AR A

SE Mk
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