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Mechanism of and key target pathway prediction of Codonopsispilosula and Sargassum in the treatment of
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Abstract Objective: To screen the main chemical constituents of Codonopsispilosula and Sargassum "drug pair" in the treatment of liver
cancer by the method of network pharmacology, and predict their action targets and pathways. Methods: The chemical constituents of
Codonopsispilosula and Sargassum were searched by TCMSP and China knowledge Network database;the chemical composition targets
were searched by TCMSP, PubChem, SEA and Swiss Target Prediction databases;the related targets of liver cancer were obtained by TTD
and OMIM databases; the network map of "Codonopsispilosula, Sargassum—active ingredient—target—liver cancer" was constructed by
Cytoscape3.8.2 software. Protein—protein interaction (PPI) network map was constructed by STRING database, gene ontology (GO )
function enrichment analysis and Kyoto gene and genome encyclopedia (KEGG) signal pathway enrichment analysis were performed by
Omics Bean database. The inhibitory effect of fucosterol on the proliferation of human HepG2 hepatoma cells was detected by tetrazolium
salt microenzyme reaction colorimetry(MTT method ). Results: The database analysis showed that there were 20 kinds of active components
in Codonopsispilosula and 6 species in Sargassum, among which the main anti-liver cancer compounds of Codonopsispilosula were luteolin
and obetyolin, the main anti-liver cancer compounds of Sargassum were quercetin and fucosterol. There were 964 targets for drug pairs of
Codonopsispilosula and Sargassum, 486 largets for liver cancer and 32 targets for compound-liver cancer interaction. Epidermal growth
factor receptor( EGFR) , protein kinases BCAKT1 ), Vascular endothelial cell growth factor ACVEGFA ) and TP53 were the main targets. GO

functional enrichment analysis mainly involved many biological processes such as cell proliferation, programmed death, negative regula—
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tion and catalysis of apoptosis, the structure of cytoplasm, organelle and nucleus, and the molecular function of protein dimerization. A to—

tal of 190 signal pathways were obtained by KEGG pathway analysis. MAPK and PI3K-AKT were the most important signal pathways. MTT

detection showed that the cell survival rate of each dose of fucosterol was significantly lower than that of the blank control group (0

mmol/L.), and the difference was significant in a concentration—dependent manner. Conclusion: The "drug pair" of Codonopsispilosula and

Sargassum is a multi-target and multi-pathway in the treatment of liver cancer, which lays a foundation for the further study of the mecha—

nism of the "drug pair" of Codonopsispilosula and Sargassum in the treatment of liver cancer. It is preliminarily proved that fucosterol can

inhibit the proliferation of human HepG2 hepatoma cells.

Key words network pharmacology ; Codonopsispilosula,Sargassum; MAPK signal pathway ; PI3K-AKT signal pathway
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Tab 1 Basic information of chemical constituents of 20 species of

Codonopsispilosula and 6 species of Sargassum

A= Hs 2o P37
1 MOLO001006 Chondrillasterol WS
2 MOL002140 Perlolyrine e
3 MOL002879 Diop B
4 MOL003036 ZINC03978781 3
5 MOL000449 Stigmasterol B
6  MOL003896 7-Methoxy—2—-methyl isoflavone 5
7 MOL005321 Frutinone A 3
8  MOL000006 luteolin A
9  MOL006554 Taraxerol 3

10 MOL006774 stigmast—7—enol b7
11 MOL007059 3-beta—Hydroxymethyllenetanshiquinone %t
12 MOL007514 methyl icosa—11, 14-dienoate 3
13 MOL008393 7-(beta—Xylosyl )cephalomannine_qt 3
14 MOL008397 Daturilin 5t
15  MOL008400 glycitein 3
16 MOL008407 Stigmasterone 3L
17  MOLO08411 11-Hydroxyrankinidine 3L
18 ki Lobetyolin 5
19 SCHERHE - Syringin 3
20 SCERARTE Y Atractylenolide I P
21  MOLO010578 N-benzamide 2
22 MOL010580 Diglycoldibenzoate i
23 MOL005440 Isofucosterol
24 MOLO000098 quercetin T
25 SCHERIEE Y Fucosterol g
26 SCERI Y Fucoidan T
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Tab 2 32 common potential targets of ''drug pair" of Codonop—

sispilosula and Sargassum in the treatment of liver cancer

B RASS P4 (o) FEH £ (BE30)
1 P00533 FREAKKHE T2 EGFR
2 Q13547 HE AL LMEALRE 1 HDACI
3 P35968 il P 2 A K KDR
4 P0O8069 i &y AR LK I F 224k 1 IGFIR
5 P48736  WENRELILEE 4,5- " BERR-3-40 y  PIK3CG
SRR S
6 PO8581 [t S IR Ik B 18 =7 4 MET
7 P40763 STAT3 3L A STAT3
8 PO1137 HAbAERK T bl TGFB1
9 J3KPA4 AN AR BT A VEGFA
10 P11388  #HFhFAat 1T TOP2
11 PODMS8 12 A3 5214 ADORA3
12 P41240 CSK 3L CSK
13 P04637 LA ps3 TP53
14 Q14790 RALIRFERM 2R E NI 8 CASP8
15 P07099 ALK A 1 EPHX1
16 095342 AR AMER A 11 ABCB11

17 PO1133 £ K7 EGF

18 P20248 JHHIEE A2 CCNA2
19 P17252 o~ AMP KR 30 A PRKACA
20 P01106 MYC J&3E A MYC

21 060218 M4 R EF A5 1 5t 10 AKR1B10
22 060285 NUAK FKJ#% SNF1 £ 1 NUAK1
23 P49763 IR PGF
24 P03951  HEIM T 11 Fl1

25 P31749 2SR/ IN R IR L RAC—a AKTI1
26 015392 JFTHIFET 5 BIRCS
27 P19838 #%[HF-xBpS0 NFKBI1
28 P42574 RAGRFFFIEENEIRE 13 CASP3
29 014746 Sy b 38 5% i il TERT
30 P10275 MEPERE 2K AR

31 P20936 Ras p21 HFIHLT 1 RASAI
32 P62993 E KTk G HEE 2 GRB2

24 MEXL EE-NSY-FEITRERL X
Z G EA LAY AL S P A DL R
oS A T O , A AR Cytoscape3.8.2 14
HERIZE L 1 R A3 ) 0 246 T (40 o A L TR A
WA, OIS, WO S, AR
Wl ) o A 26 AL A1 a5, 32 A A5 T,
2 AT R 1 AR A AR R T N
AR ECEFRN B, B 0 AR 2R 1 A R 4% 1
R

2.5 ¥2.5 PPl M4 AR 3210585
B 20 5 AR RS STRING B8 % , 3k
153 PPL IS, Bl 3 NIRRT 25 PPLIMZR AL 5 29
AL 4 I 199 M EAEEL (K2). =2

JE A Cytoscape3.82 i, R34 MEARIEEE R/,
PPI SRR E I S HAE AR, BEE
AR RN IZ R TR M 2% R R AR VR FHAROK , JE AR
P (TR AT 10 07, L3 3. Hoh g i Ak
K2R (EGFR) (R 1 BCAKTL) (L4 P 2 A=
KT A(VEGFA) 5 TP53 &3 3 th i e R Ay Rl
4 57, THOI AT R T G 4 RS o DR O R
AN R SR R A VR I 245 24 B 8 1S %) O B

TGET| EEasps
RASKma
TERT_r “4!\.#.’ :

BMYC ME
Xy
I

IR LA KA EPHX1
NARNIAS -

NaRgt — NN op2

o e o

E1 %3.08%-LEY-Ba-AHEmMEE

Fig 1 Codonopsispilosula , Sargassum —compound — target —liver

cancer network map
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Fig 2 Protein interaction network diagram
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Tab 3 Proteinvaluetable (thetop 10arescreened fromlargetosmall)

HH M
EGFR 24
AKT1 23
VEGFA 22
TP53 22
STAT3 21
EGF 21
CASP3 20
MYC 20
IGFIR 19
KDR 18
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Fig 3 Histogram of GO enrichment analysis of potential targets of ""drug pair' of Codonopsispilosula and Sargassum in the treatment of liver

cancer
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Tab 4 GO enrichment results of potential targets of Codonopsispilosula and Sargassum''drug pairs" in the treatment of liver cancer (top 10 each)

GO-ID BRI REA FR (FE30) FEHIIREA B (Hh30) eSSl
G0:0008283  cell proliferation L5 BP
G0:0042127 regulation of cell proliferation A I 5 Y AR BP
G0:0035239 tube morphogenesis AR E BP
G0:0065009 regulation of molecular function Sr T IIRERY I BP
G0:0070887 cellular response to chemical stimulus A X P2 B S BP
G0:0043066 negative regulation of apoptotic process X T R BP
G0:0043069  negative regulation of programmed cell death TP AN ARAE T (4 7 45 BP
G0:0048519  negative regulation of biological process AP R R BP
G0:0050790  regulation of catalytic activity FEALTE LR BP
G0:0048523  negative regulation of cellular process XA e R ) £ A BP
G0:0005829  cytosol fude cC
G0:0070013 intracellular organelle lumen 2 i PN A0 B I CC
G0:0043233 organelle lumen Y 25 CC
G0:0031974 membrane—enclosed lumen JIR 3 P4 J CcC
G0:0045121  membrane raft JBE7E cc
G0:0005654  nucleoplasm (A CC
G0:0000228 nuclear chromosome (2GRN CC
G0:0005576 extracellular region MIFRX cc
G0:0044428  nyclear part Nyclear Z{f cC
G0:0005737  cytoplasm Jiiud5is cC
G0:0042802 identical protein binding HREAZS MF
G0:0005102 receptor binding ZARGE G MF
G0O:0005515 protein binding EHEE MF
G0:0046983 protein dimerization activity St 3h i MF
G0:0019903 protein phosphatase binding EBERR LS & MF
G0:0019902 phosphatase binding BEIREGLS & MF
G0:0044877 macromolecular complex binding maA TR EME S MF
G0:0046934  phosphatidylinositol—4 , 5-bisphosphate 3-kinase activity WENRBEIUEE -4, S— WML 3-3mHS MF
G0:0052813 phosphatidylinositol bisphosphate kinase activity I Tk JULIEE — WA IR DR b MF

x5 RSIERHGIRTAEEERS KEGG BESHT(HT 10 )
Tab 5 KEGG enrichment analysis of potential targets of Codonopsispilosula and Sargassum ''drug pair'' in the treatment of hepatocellular

carcinoma (Top 10)

Bl B Y S Bl S € S i i 1D P S
JeEPRE ) 3 B Pathways in cancer hsa05200 2.85E-17 20
MAPK {5 53 #% MAPK signaling pathway hsa04010 1.86E-14 15
PI3K-AKT {55 i % PI3K-AKT signaling pathway hsa04151 1.14E-10 13
AT 4 Hepatitis B hsa05161 1.88E-13 12
LHEEZ TN Proteoglycans in cancer hsa05205 3.16E-12 12
RAS {5 &l #% Ras signaling pathway hsa04014 3.07E-10 11
WRF%R Hepatitis C hsa05160 1.14E-10 10
S g Hepatocellular carcinoma hsa05225 2.54E-10 10
EGFR 1% 22 F St i 70 it 250 EGFR tyrosine kinase inhibitor resistance hsa01521 6.47E-12 9

ZEH I Colorectal cancer hsa05210 1.42E-11 9
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Fig 4 Bubble diagram of KEGG pathway enrichment analysis of Codonopsispilosula and Sargassum "'drug pair'' in the treatment of hepato—

cellular carcinoma

F 6 FHEREHEEXT A HepG2 A4 MG 5H N 5 2 A9 2500 (x5 ,n=6 )

Tab 6 Effect of fucosterol on proliferation inhibition rate of hu-
man HepG2 hepatoma cells(xs,n=6)

iV S (mmol/L)  OD {E(A490 nm) RIS REANHI (%)

25 % R 0 0.368+0.009 0
0.06 0.312+0.011 15.1043.10%
AR A 0.12 0.27020.011 26.4622.45%
0.24 0.253+0.018 31.22+1.67%

525 XTI A EE , #P<0.05

3 itig

WS IEEE IR YU 2 2 BSR4 Fif
A G SR B LAY AR AR B EE Si Sk
MR A KRB ER S R E R
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SCHRHIE W 7R 38 ZH 5 5 i S B mT AP A
YR W) 4% 24 BRI 25 SR S 7 4 S i 5 e 3 £ T
THHERRIT A — & MVEH ;EGFR (AKT1 .VEGFA
55 TP53 45k 32 LA H#E A5 s MAPK A1 PI3K-AKT
G Rt EENE T

AR HEZE (Luteolin) & — P RIR EEIZAL G,
FEAFET AR K 2R ARTE RS 25
B i, A BUHEVE M 2 (Quercetin)) {2 AF7E
FERE AT, DA BUAA BUSE PR A, B
HAE G i e 25 P AP A HepG2 41 i 344 58
FIAEFEM, 5 55 B ( Fucosterol ) & DURE i Hh 42 LT
— Pl I B I A S 155 P T 35 T O S 4 oy
b 0 A G 5, R AR A PR RGE . 5
ST (Lobetyolin ) J—Fp 3R L Wi , 764 2 @ 4l
Yrrb s, SCUIE B 5 S et R R RO
(10~40 pmol/L) il /A% FE () HCT116 25 % 40
M B35 , 35S caspase MRHEPE AP T, H AT
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