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Abstract

Objective: The network pharmacology and molecular docking technology were used to elucidate
the mechanism of Artemisiae Scopariae Herba (ASH) against liver cancer. Methods: TCMSP and
UniProt databases were used to collect the active components of ASH and predict their potential
targets. The target of liver cancer was screened by GeneCards, OMIM and TTD database. The in-
tersection of drug and disease targets was obtained by online software Draw Venn Diagram, and
the intersection targets were imported into David 6.8 for GO and KEGG function enrichment anal-
ysis. Construction of protein-protein interaction network through STRING database, Cytoscape
software was used to screen hub genes. Molecular docking analysis of hub genes was carried out
with AutoDock Vina software. Results: A total of 13 active components were screened out from
ASH and 103 drug and disease intersection targets were screened. Finally, 10 hub targets includ-
ing CDKN1A, CDK2, JUN, E2F1, RB1, TNF, IL6, CCNA2, IL1B and CXCL8 were screened out. The hub
targets were docked well with some active components. Conclusion: The active components of ASH
are involved in regulating cell cycle, inflammatory response, cancer and other signaling pathways
by acting on CDKN1A, CDK2, CXCL8 and other targets, which may play a role in the treatment of
liver cancer.
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1. 5|8

JHF g 5 T o WL R HEAG S T, R R BURIESL T8 = R JE A, R = G i L R IR AR
Yibs EPANE BREIR ST HENE 2 = A0 T R 0 E R [ 1], 40 (HCCO) &2 i i i W, & e
(1 90%, &S VERIEA JCAE T RIS RN, fE LR 5N KRR K[2] [3] [4]. HF#WEE, AERE, X
B, IR, A S5 R 5 AR OC B SE R R 3R [5] [6]. L ALMITA B I 48 9 55 1T 51 S SRS
PR, FEUME(7]. WA RGMKH TS TS 5 REmAMRNTHE . BEAET, JEERTRE
P28 BHRME R RERTTEH8]. AMBARTE 2 Fh IR R HE B BB, s 3 PRI 28
WSV RIS, B2 5Fa4enite, RES5HENRERRE9]. 445 Hmat
T XU, 2 35 Y NG DR [10] 0 R A B8 v] 5 m s 40 PRIV 705 15 SR AR, s IO 5 A4 5 e A
KA A B (CAFs) . T ERANMB(HSCs). M S diffl. A KB 2 P4 i R 7 A 41 g
SAEEEE (1],

Vi ¥R (Artemisiae Scopariae Herba) WM, HZFHEY)EE (Artemisia scoparia Waldst. et Kit.)54,
4 % 5 (Artemisia capillaris Thunb,)FIHs T [12]. BEREENES Y Z A iR 4. ITFIFRE
AR BEE ., DI RERERSAIE AL RGN, SR LT S B R A R A B PR AR,
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B IR R AR A W S « RSB e AN e A ORI E I [13] [14] BIF 70 % DL
T ) R B A Bl B R A ik B A SE SR DU VS 1, BP0 PI3K/AKT I8 B0 1 4 A K i T 246
AN SN, 10 PI3K/AKT ¥ L5 HCC BUG AR A K[13]. B SEE AT 4 B — 21
IR, ERMEI AR AR REMER, HSARET, EAMEPIER[15][16].

JHE B RTIRTT 5 A FAREIT . R SRS kT R ER . BURRIT . Wia)T AT
AR, BB & RIS s [17]. o B 2 1E I (R T R TR 7 TR B — e AR, ARG R0 R AR
PR . PLRAE. S/ IREA R 18]. BRI N —Fife g2y, BA—E TR Thae, AEXAT
i 6 B — 52 PR TT R

2. ik
2.1. HFERYEERL 9 F{E R = BT IE

TCMSP %4 FE (https://tcmspw.com/temsp.php) 1 DA “ B R 7 RSB 1A A 2R L 434 2 oy, 1o P e 4y
1) 3 2% A1 B R 259 T IRFI H FE(OB) = 30%, J5241%(DL) > 0.18. & P i/ HIAE AR 7E TCMSP i¥E
FEEEH, KA B EAR B (I 7E UniProt(https://www.uniprot.org/)$ 4 22 AT ARYE,  SRAF BRI AT 0 B 1 g
4.
2.2. FFEEfRER R RFREL

TE GeneCards (https://www.genecards.org/), OMIM (https://omim.org/), TTD (http:/db.idrblab.net/ttd/)
B B A AN R B R] “liver cancer” , AU RJHEAHCHE S, BE =N HEREN S RIFERER.

2.3. ZEREERIIRE

j#iT Draw Venn Diagram (http://bioinformatics.psb.ugent.be/webtools/Venn/)¥ B4 [ i 14 23 HI#E 15 5
FHESE SIS, SRAF R IA YT T AE R #E &, I Cytoscape B4 FI &2 B4 [ 5 PR IR “ 2590 - 1y - 9%
iy - B A

2.4. GO 1 KEGG H#r

Bt DAVID 6.8 7£ 22 ¥4 2 (https:/david.nciferf.gov/) S A8 SE R Al i GO #1 KEGG & 84041, WEW
PO, I R k45 A AL Ab B

2.5. PPI MI4E#97E Fn o s B HFREL

A EFF TN STRING 11283 J# (https://string-db.org/), #IFMIEH “Homo sapiens” , #JEE M
HAEMZS . T EEE A BEAEMZE SR TSV #& X CATFE A Cytoscape #f4, H cytoHubba ffi {4 it HF 44
T 10 fLF) R BEFER .

2.6. FxHE

FOREBEIE R (32 48) 5 % BAE “25% - oy - SR — BRS04 o B2 (%) B4 IR 1 23 (G AR ) AT 49 55
$%. 7 PDB #(4f /% (https://www.rcsb.org/) T 2 U8 2514, PyMOL 804 22 B 71 o0 R /N F e AR,
Fl AutoDock #AF3EAT IS4 1E. M PubChem %(4f % (https://pubchem.ncbi.nlm.nih.gov/) ' N # 4L &4
2D #i#t, H ChemOffice B AFHEE 3D &5ty FF A7 i4k . H Vina BATRFE 4L Jy*pdoqt 4% 2 731 FIEE 5
BEAT X%, 45488 <—5.0 kI-mol ' L/ T 5 ¥ AU R T
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3. &R
3.1. EFEMRS RIEAES

BRI PE R RS 13 Bl (2 1), 78 TCMSP £dis R 2 £ AT B #E 25 - 7E UniProt 080 22 i3k
TR IE, M BR EE E AA A 20 % N FE R 42 80 5, JE3R1E 169 AN —H k.

Table 1. Active components of Artemisiae Scopariae Herba (ASH)

= 1. ERRBEMS

Mol ID Molecule Name OB (%) DL
MOLO008045 4’-Methylcapillarisin 72.18 0.35
MOL008047 Artepillin A 68.32 0.24
MOL008043 Capillarisin 57.56 0.31
MOLO008039 Isoarcapillin 57.4 0.41
MOL008046 Demethoxycapillarisin 52.33 0.25
MOL000354 Isorhamnetin 49.6 0.31
MOL004609 Areapillin 48.96 0.41
MOLO000098 Quercetin 46.43 0.28
MOL008040 Eupalitin 46.11 0.33
MOLO008041 Eupatolitin 42.55 0.37
MOL005573 Genkwanin 37.13 0.24
MOL000358 Beta-sitosterol 36.91 0.75
MOL007274 Skrofulein 30.35 0.3

3.2. FFEHEXES

1E Genecards FUHE 315 AT A <LK 16,489 />, LA relevance score > 20 §iik 53] 1004 NEF . £
OMIM %z R #5 3 493 ANHE S, TTD EE RIS 13 ANREAT, K = AN 2 1 B 55 A R I o 25 2 381
A 1410 A 55 - AH 5C 1) Jik R 55

3.3. AYESRBAIZRER

£ Draw Venn Diagram "1 3R75 B BR 5 FHRE IAZ 458 4 103 N(E 1), KA HE#E 55 N Cytoscape #fF
P 2 - BLAYy - PRI - BT N4, HoP e R EREER, KORIIE, HORREBRIEERS,
SRS 2).

drug.txt

disease.txt

Figure 1. The intersection genes of LC and ASH
E 1. FrERMERRE SRR E
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Figure 2. The “drug-component-disease-target” network

2. "I - BSY - BT - B R4

3.4.GO M KEGG BE& 5

F DAVIDG6.8 X 14 FRif 7 I 5 s 0= S8 704, & P < 0.01 AT FDR < 0.01 M 5FR, JL3k75 GO
% H 229 %, KEGG %H 92 %. ¥ P EIATHF, H R 550 GO % HEl 30 #1 KEGG % H i
20 AT AT (R 24 % 3. 3L [ 4),

GO AT AL A T B 7R A S 5 B B R AR AW FE(BP) R, ¥ RO R AR R, AORE RN, FE KRR,
¥k, dEMOMGTE ST R S, LR — S A W RRE R R 1) R SRR

KEGG A/ AT B s S R i 0 S i d s, WS IDbIee s WO B o BRI /Nt o s S5 e i
CHRAARIAT 46, TNF. HIF-1. pS3 {55 @, Toll Ff2A(5 5l ML .

Table 2. GO enrichment analysis

% 2.GO E&ENH

GO-term Gene counts P-value
enzyme binding 29 1.43E-24
positive regulation of transcription from RNA polymerase Il promoter 37 2.19E-19
response to drug 23 6.69E-18
negative regulation of apoptotic process 26 1.99E-17
positive regulation of transcription, DNA-templated 27 3.21E-17
identical protein binding 29 3.33E-15
protein binding 91 5.82E-15
cellular response to hypoxia 14 1.85E-14
extracellular space 35 2.19E-14
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Continued

positive regulation of gene expression

transcription factor binding
extrinsic apoptotic signaling pathway in absence of ligand
angiogenesis
cellular response to organic cyclic compound
response to toxic substance
positive regulation of nitric oxide biosynthetic process
cellular response to lipopolysaccharide
positive regulation of angiogenesis

response to estradiol

aging

2.36E-14
8.67E-14
3.63E-13
3.77E-13
2.14E-12
3.52E-12
3.73E-12
3.87E-12
4.78E-12
7.57E-12

2.17E-11

G0:0031663~lipopolysaccharide-mediated signaling pathway
G0:0046677~response to antibiotic

G0:0010332~response to gamma radiation

(G0:0001666~response to hypoxia

G0:0046982~protein heterodimerization activity
GO:0006954~inflammatory response 4

G0:0005829~cytosol

(G0:0008284~positive regulation of cell proliferation

G0:0045471~response to ethanol

G0:0006915~apoptotic process

G0:0007568~aging

G0:0032355~response to estradiol

G0:0045766~positive regulation of angiogenesis
G0:0071222~cellular response to lipopolysaccharide {

G0:0045429~positive regulation of nitric oxide biosynthetic process
G0:0009636~response to toxic substance -

GO term

G0:0071407~cellular response to organic cyclic compound
G0:0001525~angiogenesis

G0:0097192~extrinsic apoptotic signaling pathway in absence of ligand
G0:0008134~transcription factor binding

G0:0010628~positive regulation of gene expression
G0:0005615~extracellular space

G0:0071456~cellular response to hypoxia

G0:0005515~protein binding

G0:0042802~identical protein binding

G0:0045893~positive regulation of transcription, DNA-templated
G0:0043066~negative regulation of apoptotic process
G0:0042493~response to drug

GO:004 positive regulation of ion from RNA II promoter
G0:0019899~enzyme binding

o

Figure 3. Histogram of GO enrichment analysis

& 3. GO BRI TR E

Table 3. Enrichment analysis of KEGG pathway
% 3. KEGG BB EEN

N
&

50

Num of Genes

~
&

GO_category

[ coterRM_BP_DIRECT
B corterm_cc_piReCT
[ corerM_mF_DIRECT

Pathway Gene counts P-value
Pathways in cancer 45 9.82E-30
Hepatitis B 31 6.98E-28
Bladder cancer 18 9.06E-22
Prostate cancer 22 6.38E-21
Pancreatic cancer 18 8.42E-18
Small cell lung cancer 19 5.11E-17
Chagas disease (American trypanosomiasis) 20 1.20E-16
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Continued
TNF signaling pathway 20 2.10E-16
HIF-1 signaling pathway 19 5.10E-16
Non-small cell lung cancer 16 5.57E-16
Influenza A 22 1.65E-14
Proteoglycans in cancer 23 2.55E-14
Colorectal cancer 15 7.84E-14
Toxoplasmosis 18 1.09E-13
Hepatitis C 19 2.06E-13
p53 signaling pathway 15 2.49E-13
Chronic myeloid leukemia 15 7.18E-13
Toll-like receptor signaling pathway 17 9.02E-13
Glioma 14 3.44E-12
HTLV-I infection 23 3.57E-12
Pathway enrichment Count
hsa05223:Non-small cell lung cancer - ® 15
hsa05222:Small cell lung cancer - ® 2
hsa05220:Chronic myeloid leukemia -
hsa05219:Bladder cancer{ ® ® 2
hsa05215:Prostate cancer{ @
hsa05214:Glioma - ® 3
® hsa05212:Pancreatic cancer - . 35
£ hsa05210:Colorectal cancer 1 . 40
g hsa05205:Proteoglycans in cancer
> hsa05200:Pathways in cancer - . 45
g hsa05166:HTLV-I infection - o
< hsa05164:Influenza A -
© . itis B 4
a :sa05161:Hepat!tPs B ] [ ) _ |Og10(P value)
sa05160:Hepatitis C
hsa05145:Toxoplasmosis -
hsa05142:Chagas disease (American trypanosomiasis) - 25
hsa04668:TNF signaling pathway -
hsa04620:Toll-like receptor signaling pathway - N
hsa04115:p53 signaling pathway -
hsa04066:HIF-1 signaling pathway - 15
0e+00 1e-12 2e-12 3e-12 [ |
P value

Figure 4. Bubble chart of KEGG analysis
& 4. KEGG S = iaE

3.5. PPI PIgg xR &

F O FRIG YT FHE HE 25 S\ STRING, %€ BAGE & T 0.95 FFMIBRE E BRI S, AREAEAE
M (& 5)0 ¥ TSV # AT Cytoscape ¥/, H cytoHubba i/ iR HE MCC HiAL ik 10 /> ke
K, 4354 CDKNIA. CDK2. JUN. E2F1. RB1. TNF. IL6. CCNA2. ILIB. CXCLS8 (/4 6).

3.6. FFIHEGR

HEHL PPI M2 s HEA 1T 10 AL RIS EAIEE “ 259 - oy - J - BB AL RZ8 ons 1z 6 73 2
T xi%, G5 RE R30S HOO R R B0t A, Herp JUN SR RO el (6 4). RS
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JUN VEPEY 5 ARG-270. LYS-273. LEU-274 JERBKMIEEH, 5 SER-269. ARG-270 JER A, 5
ARG-270 J¥ 1 n-FH & A0 EAEH (E 7).

CD40LG

RXRA

! s
PPARA \\\
ML /prara

— ALOXS
.
s
/l

\J

Figure 5. PPI network
5. PPI f4%

CXCL8

IL1B

CCNA2

Figure 6. Hub gene
6. XBEEE
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Table 4. Molecular docking

=4 SFRHR
Ly D% 454 BE/kT-mol
CDKNI1A quercetin =57
CDK2 isorhamnetin -7.6
Eupalitin =72
Eupatolitin =7.7
capillarisin -7.0
4'-Methylcapillarisin =75
Demethoxycapillarisin =7.7
Artepillin A -6.9
JUN beta-sitosterol -7.3
quercetin -9.4
E2F1 quercetin -84
RBI quercetin -8.2
TNF quercetin -8.7
IL6 quercetin -7.8
CCNA2 isorhamnetin -7.7
IL1B quercetin -8.0
CXCL8 quercetin —6.8
e

~

N
k ARG-270

SER-269

h S ( LYS-273

LEU-274 \

Figure 7. Molecular docking of quercetin and JUN
7. WEERS JUN 5 FxiiE

4. g

ABEFTH, AL ERER 13 FG R0, EAE TR, R RN SRR 5. 3%
BSEAE S PmT LT LT 2 S e oot i, WImanii T, S5, AR AR HERE R
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1t SUTBELI R PR U R IR (K R34 [19] [20]. BRAN, BEBAZAL AR REPUA . PUREERE, XA
TSR A ER R ER[20]. ARG EADE. Praib. buns. JuMmEsE, Xt
RAEVESIA e AHERAT YRS AL SR SRR AT ) —E AR, X AR B A 1R FH[21] [22].
T S B v] LA TS R G, e 2 0 Je i 1Y) G 28 IR TR SR ST R s I, (] R 2 B L B4
il R A A R, CLAE D A S SRR L 5 A PR T AN R e A 23] AEA) S I RN GE TT A
WD IR 20, BAA TR RIE FH[24]

PPI 2% /s TR VR BE SOF SR BMGER AR, T — MRS, R4 PPI 45 R 20k
H 10 NIEEEEN, 43708 CDKNITA. CDK2. JUN. E2F1. RBI. TNF. IL6. CCNA2. ILIB. CXCLS.
CDKNIA 544 P21, 0 AAEHEZH o BARE A, 76 B 1L 40 o365 o e =5 B F 250 WERR M, p21 BEnl LA
VE B RN, R DA s d0 IR =,  AEsRg sl X7 /R Al T~ NF-kB, B4t p21 &% DNA
5 BA R4 EFH[26]. CDK2 fE4HML /LA TR R HE R E R, A NRIM it FE0s, K24k
IEHHLURRIA, A Z3EER I CDK2 1 3R 0A T B0 B 5, S an i risd B 3 5 A0 ¢ [27]
[28]. CDK2 mRNA 7EJ5 A A 4 S IR B BN, 75/ 4 A 12 28 A 4% i R 3EAE I [29]

JUN £ H SN EEZFAEEA, Jun KEFEEFH Jun By c-Jun. Jun D 3 28, 71 JH &M AT 40 e 28
i, RN IER Jun D FRIA YR ISR L B3GR [30]. R oE R B2F1 25 240 A BA R 4%
FT. 3% DNA $i45 v 5 2 Fhai s 5 m g A AR ) 24 A, IRk fom £ Fids 5 @ s i 45 2 Pl it
JE[310. e AT B RO R b, E2F1 R B B e 535 r 38 n[32].

i AU DR RBL S A2 L Jo) ST P 7 4 R 1, 25 o 2R AR o () b R 4ot R 7, R0 I8 331
RB1 7540 M o 408 05 5 30T s 1) 2 AR G AR AN RS e M, pRb B8R A 7E 40 & 30 1 4% R 5 5%
BAER, JUHRTE S-G2 Al g, BS54 a0, RS DNA i RBL. 220 LA ik
#%[34]o TNF-a Jmhd—FP{E R 4HMIEE 1, 7E 2OREVE B B Gy 1 500 AR M IR RS LR i — e VR
WA UE SRR R AR K RS, ISR B E NIRRT A OE, TNF-a 7EHIEE SR ORI
JIE G 5202 1 41 40 R R A DS A F (350 TL-6 sgme fFPs iS85, /eI R AE Ak Pl /R, ]
I EE STAT3 s P A sG 5. 1. RZEBEMFER[36],

L I EE 1 A2 (CCNA2)R IR S AR ARt JE SR R4 4H o J 30, 7EB = CCNA2 RIS T,
i Jed 4 L MG BB SZ A2 [37] [38] IL-1B 5 3 KRS AR RIS A R 1, Rk R AR RIS, 4 1R B0
BRI B S R P R R, M2 rh TLb F9 B AR I ml S0 JR 3 T 1 [39] [40]. CXCLS8 B
T miRNA IR, (et w40 B A AEAZ[11]. Rk 2 W LRI CXCLS L3244
TEZ MR PN IBAE I Rk, ARG EE. s 53R e/ gl fiuitieE, EFmAagids
Fik, SAEAPEALIMLL, CXCLS M L5 AR 2 JA A P 2 i 5 DA 52 [41].

5. &t

ZR L Pk, AW S AT MR o0 B, 8 3 19X 4% 24 B2 M 70 4 T VR B R VR T IR OB ROSO)
TERBE R 22 P HLBIEEAT TP I, 85 R R IR T 3R 4L 7 — e BB R T

ELmAB
L P Y R A AR S 2 e SE T 70 56 42 T H (NO. 2020JCYT19).
SE K
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