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Study on the Action Mechanism of Isodon suzhouensis
Stems in the Treatment of Prostate Cancer Based on

UPLC-Q-TOF-MS/MS Combined with Network Pharma-
cology and Molecular Docking
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Abstract [ Objectives ] This study was conducted to explore the action mechanism of chemical components from stems of Isodon suzhouensis on prostate cancer
based on UPLC-Q-TOF-MS/MS technique, network pharmacology, and molecular docking validation. [ Methods ] UPLC-Q-TOF-MS/MS was applied to search ac-
tive components in stems of I. suzhouensis, and SwissTargetPrediction and PharmaMapper databases were used to predict their potential targets. The GeneCards da-
tabase was adopted to screen the targets of prostate cancer, and the targets of the active components and the targets of prostate cancer were intersected to obtain com-

mon targets. A protein-protein interaction network was constructed, and also, an "active component-target-disease-pathway"

network was constructed using Metas-
cape for gene ontology function and Kyoto Encyclopedia of Genes and Genomes pathway enrichment analysis. Moreover, AutoDock was adopted to perform molecular
docking verification on key active components and core targets. [ Results] Sixty three active components were screened from stems of I. suzhouensis, and they had
233 common targets with prostate cancer, mainly involving biological processes such as protein phosphorylation, response to hormones, active regulation of cell
movement, cell response to lipids, and response to oxidative stress, as well as pathways in cancer, prostate cancer, micro ribonucleic acids in cancer, pS3 signaling
pathway , NF-kB signaling pathway and other signaling pathways, exerting anti-tumor effects. Molecular docking showed that the top 5 key active components had
good binding ability with the top 5 core targets. [ Conclusions] Active components from stems of I. suzhouensis can exert therapeutic effects on prostate cancer

through multiple targets and pathways.
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Isodon suzhouensis is a perennial herbaceous plant in the La-
biatae family, belonging to the genus Isodon. It is one of few me-
dicinal and edible Chinese herbal plants in the genus Isodon'".
L. suzhouensis is pungent in nature and bitter in taste, and attribu-
ted to the liver, lung, stomach and kidney meridians. Its functions
are clearing away heat and toxic materials, inducing diuresis and
reducing edema, and promoting blood circulation and removing
blood stasis. I. suzhouensis is used for damp-heat jaundice, sore
throat, lung abscess, epigastric pain, stranguria, edema, arthral-
gia, amenorrhea, mammary abscess, hemorrhoid, traumatic inju-
ry, and venomous snake bites, and it is used for treating various
diseases such as malignant sores, tumors, venomous snake bites,
tuberculosis, nephritis, pharyngitis, colds, and acute infectious
hepatitis in the folk'*’.

Prostate cancer is the most common male malignant tumor in
Europe and America, and its incidence rate is the first among male
malignant tumors in the United States, and its mortality rate is sec-

[3]

ond only to lung cancer'”. With the development and progress of
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our society and the extension of the average life span of the popula-
tion, the incidence of prostate cancer is increasing significantly. At
present, the early diagnosis of prostate cancer mainly depends on

4
4 However, as

the level of serum prostate-specific antigen (PSA)
an early diagnostic marker, PSA still lacks the best specificity and
sensitivity. Therefore, finding new specific molecular diagnostic
markers for prostate cancer to assist or eventually replace PSA has
been a hot topic in recent years. Studies on the occurrence of vari-
ous cancers at the cellular and molecular levels show that Rec(Q) he-
licases serve as an important family of DNA helicases, which plays a
key role in the process of nucleic acid metabolism™’.

At present, the action mechanism of active components in
stems of I. suzhouensis with prostate cancer is still uncertain.
Therefore, based on liquid chromatography-mass spectrometry
(LC-MS) combined with network pharmacology and molecular
docking techniques, the active components of 1. suzhouensis were
analyzed, and their active targets and action mechanism for trea-
ting prostate cancer were analyzed and predicted to explore the
pharmacologic material basis of I. suzhouensis. This study provides
reference for the quality control of I. suzhouensis, and also some
theoretical reference for exploring the treatment of prostate cancer

with stems of 1. suzhouensis.

Materials and Methods

Experimental materials

Medicinal materials The medicinal materials were purchased
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from Bozhou medicinal materials market in Anhui Province and
kept in the pharmaceutical laboratory of People’s Hospital of An-
shun City. They were identified as I. suzhouensis of Isodon in La-
biatae by Yan Chen from the pharmaceutical laboratory of People’s
Hospital of Anshun City.
Samples and reagents  Sample treatment; First, 50 mg of
1. suzhouensis stems was extracted by refluxing with 10 times of
ethanol for 3 times, 3 h each time, and the extracts were com-
bined. After filtration, the filtrate was concentrated under reduced
pressure to recover ethanol and obtain a thick paste. Next, 10 mg
of the sample was dissolved in 70% methanol water, and filtered
through a 0.22 pm organic microporous filter membrane to obtain
a sample solution of I. suzhouensis as the sample for LC-MS
analysis.

Reagents: 95% ethanol; methanol ( chromatographically

pure) ; acetonitrile ( chromatographically pure) .
Instruments and conditions Chromatographic conditions; ACE
Ultracore2. 5 SuperC18 (100 mm X 2.1 mm) ; mobile phase: ace-
tonitrile (0. 1% formic acid)-0. 1% formic acid water; gradient
elution (0 —2 min, 5% acetonitrile; 2 —47 min, 95% acetoni-
trile; 47 —= 50 min, 5% acetonitrile ) ; volume flow rate; 0.3
ml/min; column temperature; 40 °C.

Mass spectrometry conditions; HESI-II ion source; ion
source voltage: 3.0 kV ( +)/2.5 kV ( - ); capillary heating
temperature ; 320 °C ; sheath gas flow rate; 35 arb; auxiliary gas
flow rate; 10 arb; ion source temperature; 350 °C; mass spec-
trometry scanning method; Full MS ddms2; scanning range:
100 =1 500 m/z; primary resolution of Full MS; 70 000, and sec-
ondary resolution; 17 500.

Data analysis: Searching was conducted with Compound dis-
cover software from Thermo Fisher Scientific.

Methods

Search and screening of active components The UPLC-Q-
TOF-MS/MS method was used to retrieve active components from
stems of 1. suzhouensis. Names and structural information of the
compounds were obtained from PubChem database'®’ ( https://
PubChem. NCBI. NLM. nih. gov), and the 2D structures were
derived and saved as sdf structure. The compound structures were
uploaded into Swiss Target Prediction database'’’ ( hitp://swis-
stargetprediction. ch/) , and the " probability" value was set as
" probability" > 0. 01. The PharmMapper database™®™'" (http://
www. lilab-ecust. cn/pharmmapper/) was used to supplement the
target information of compounds that had not been collected, and
the Norm Fit value was set as Norm Fit >0.9 to predict and ana-
lyze target information of compounds. All the target information
was summarized, and the Uniprot ( https://www. uniprot. org)

database!"”

was used to correct names of target genes for chemical
components, so as to standardize the protein target information.
Prediction of prostate cancer targets and acquisition of drug-

disease common targets
[19]

In the GeneCards database plat-
form' ', related genes were collected using " Prostate cancer" as

the keyword and setting Relevance scores > 15, and duplicate

values were deleted. The active component targets of 1. suzhouen-
sis stems and prostate cancer-related targets were intersected using
Venny ( http://www. liuxiaoyuyuan. cn/) to obtain common
targets.

Construction of protein-protein interaction ( PPI) network
The obtained common targets of prostate cancer and active compo-
nents from I. suzhouensis stems were imported into the String on-
line platform™’ (https://cn. string-db. org/) for analysis. The
results were saved in the TSV format and imported into Cytoscape
3.7.0 software for visual analysis. The function of " Network Ana-
lyzer" was applied to perform network topology analysis on the PPI
results, and a PPl network was constructed. Key targets were
screened by CytoNCA, a plugin in Cytoscape 3.7.0 software.
GO and KEGG pathway analysis The TSV format file saved in
the String database was processed. nodel and node2 were merged,
and duplicate values were deleted. Next, the data were imported
into Metascape database'"*' (http://metascape. org/gp/index. ht-
ml#/main/stepl ) to perform analysis by selecting GO Biological
Processes,, GO Cellular Components, GO Molecular Functions and
KEGG Pathway, respectively. And the Bioinformatics online plat-
form (http://www. bioinformatics. com. ecn/) was used for visual
mapping analysis.

Construction of 1. suzhouensis stem active component-target-
disease-pathway network diagram The collected common tar-
gets from active components of I. suzhouensis stems and prostate
cancer, the active components, prostate cancer, the top 20 KEGG
pathways and their related target data were integrated into Excel
files. Next, the Excel files were imported into Cytoscape 3. 7.0

"

software to construct an " active component-target-disease-path-
way" network.

Molecular docking The top five key active components in the "
active ingredient-target-disease-pathway" network were molecular-
ly docked with the top five core targets in the PPI network. Appro-
priate protein structures were screened from Uniprot database, and
then, the protein structures were downloaded from PDB (https://
www. resb. org/) database ™. Small molecule structure files were
downloaded from TCMSP (https://old. temsp-e. com/tcmsp. php)

database!'’

, and Pymol software was used to delete water from
protein receptors and solvent molecules from small molecules. Au-
toduck software was used to add all hydrogens to proteins and
small molecules, respectively. Next, molecular docking was per-
formed after setting as receptors and ligands and setting twisted

bonds, and results were obtained by calculation.

Results and Analysis

Extraction of active components from stems of I. suzhouensis
The total ion current (TLC) diagram of positive and negative

ion modes was obtained from rapid analysis using UPLC-Q-TOF-

MS/MS, as shown in Fig. 1. Based on the compound information

generated by mass spectrometry combined with secondary fragment

ions and relevant references, qualitative analysis was conducted on

chemical components of I. suzhouensis stems, and a total of 63
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compounds were identified from stems of I. suzhouensis. The re- fragment ion information and other data of chemical components

tained components, molecular formulas, compound names, are shown in Table 1.

Table 1 Results of composition identification of I. suzhouensis stems

No. Compound Chemical formula Molecular weight Ton product Parent ion peak
1 Nepetin CieH, 0, 316 [M-H]! 315.1
2 Kahweol CyHy 05 314 [M+H]*! 315.2
3 Rutin CyHz 06 610 [M-H]"! 609. 1
4 Vicenin 11 Cyy;HygOys 594 [M-H]! 593.1
5 Caffeic acid CoHg0, 180 [M-H]! 179.0
6 Hydroxygenkwanin CisH,Og 300 [M-H]! 299.1
7 Jaceosidin C;H,,0, 330 [M-H]"! 329.1
8 Isoquercitrin Cy Hy 04, 464 [M-H]! 463.1
9 Ethyl caffeate C, H,,0, 208 [M-H]! 207.1
10 Tectoridin Ci6Hp, 0 300 [M+H]*! 301. 1
1 Salvianic acid A CoHyyOs 198 [M-H]"! 197.0
12 Salvianolic acid C CysHy 049 492 [M-H]! 491.1
13 Isosteviol CyHy 04 336 [M+H-H,0] ! 319.2
14 Ligustilide CppH, 0, 190 [M+H]*! 191.1
15 Esculetine CoHgO, 178 [M-H]™! 177.0
16 Echinocystic acid C3Hy 0y 472 [M-H]! 471.3
17 Apigenin Cy5H, 05 270 [M+H]*! 271.1
18 Rosmarinic acid CgH;60g 360 [M-H]! 359.1
19 L-Valine CsH,,NO, 117 [M+H]*! 118.1
20 Tsugaric acid A C3,Hy 0, 498 [M-H]! 497.4
21 Morin C5H,,0, 302 [M+H]*! 303.0
22 Kaempferol 3-rutinoside Cy;Hy045 594 [M-H]"! 593.1
23 D-Glyceric acid C;Hs 0, 166 [M-H]! 165.0
24 Lithospermic acid Cy;H,, 04, 538 [M-H]! 537.1
25 Protocatechualdehyde C;Hg O 138 [M-H]! 137.0
26 Lupenone C3Hy0 424 [M+H]"! 425.4
27 4-Dicaffeoylquinic Acid CigH 50 354 [M-H]! 353.1
28 a-Linolenic acid CgH30, 278 [M+H]*! 279.2
29 5-Hydroxymethylfurfural CeHg O3 126 [M+H]"! 127.0
30 Rutecarpine CigH;3N;0 287 [M+H]*! 288. 1
31 7-Hydroxycoumarin CyHgO5 162 [M-H]"! 161.0
32 Genkwanin CisH;, 05 284 [M-H] - 283.1
33 Salicylic acid C;H05 138 [M-H]"! 137.0
34 Orsellinic acid CgHgO, 168 [M-H]! 167.0
35 Methyl hexadecanoate C,;H3, 0, 316 [M-H]! 315.3
36 Luteolin CysH;oOg 304 [M-H-H,0]"! 285.0
37 Lithospermic acid Cy;H,, 04, 538 [M-H]! 537.1
38 Senkyunolide H C,Hs04 206 [M+H]*! 207.1
39 Astragalin Cy Hyy Oy 448 [M-H]! 447.1
40 Dehydrodiisoeugenol CyoHy, Oy 294 [M+H]*! 295.1
41 Bayogenin C3oHyg 05 488 [M-H]! 487.3
42 Methyl rosmarinate CioH 5 0g 374 [M-H]! 373.1
43 3-Acetyl-11-keto-beta-boswellic acid C3, Hyg Os 512 [M+H]*! 513.4
44 Roburicacid C3HgO, 440 [M+H]*! 441.4
45 N-Butylidenephthalide C,H,;,0, 188 [M+H]*! 189.1
46 Oleanonic acid C30Hyg 05 454 [M+H]*! 455.4
47 Glycyrrhetinic acid C30Hys Oy 470 [M+H]*! 471.3
48 Kurarinone Cos H39Og 438 [M+H]"! 439.2
49 Leucinic acid CeH,, 04 132 [M-H]! 131.1

( Continued )



94 Agricultural Biotechnology 2023
(Table 1)
No. Compound Chemical formula Molecular weight Ton product Parent ion peak
50 Ferulic acid CypH,0, 194 [M-H]! 193.0
51 Handelin C3HyOg 514 [M+Na]*! 553.4
52 Kaempferol CsH;Og 286 [M+H] ! 287.1
53 Gentisuric acid C,HgO, 154 [M-H]! 153.0
54 Nootkatone CisH,,0 218 [M+H]*! 219.2
55 Pectolinarigenin C;H, Og 314 [M-H]"' 313.1
56 Chrysin CysH,00, 254 [M+H]*! 255.1
57 Tetramethylcurcumin Cys HygOg 424 [M-H]! 423.2
58 Perillartine CyoH;sNO 165 [M+H]*! 166. 1
59 Gamma-Aminobutyric acid C,HyNO, 103 [M+H]*! 104. 1
60 L( +)-Leucinol CeH,sNO 117 [M+H]"! 118.1
61 Polygalacic acid CyHy, Og 488 [M-H]! 487.3
62 Wangzaozin A CyoHs3y 0y 334.0 [M-H]! 333.2
63 Glaucocalyxin B CyoHyg Oy 332.0 [M-H]! 331.2
o 18.73 o potential anti-prostate cancer targets of the active components in
w Etruim stems of I. suzhouensis, as shown in Fig. 2.
5 15000000 s
g 60 }WL;?EZAOZI-
p Components from stems of
:® L. suzhouens s Disease targets
20
0 \Ak
100 13.88 ?l.lo.:ﬂ‘:9
o Eium
: L
E oU NG
Zw
- 20
0 \‘,-J\.J\
; 10 1'5 2‘0 2“ Zb :;5 4Il] 4" 5Il]
Time | min
RT";Jo o ey NL:337E7
% 3 ii#&f:lﬁ’sf%ﬁ Fig. 2 Potential anti-prostate cancer targets of active components
H jz NS vazion NG from stems of I. suzhouensis
;E 20 4
" i
100 4 16.94 NL:9.32E7
§ 80 4 ’3"!;‘2“73-33320807
g F:FIMS+pESIFull
2 60 7100.0000-1500.0000)
g 0] MS WANZAOZI-JING
3 nj
0
100 5 1873 NL: 8.53E7
2w P pEsRL
:3 60 '['1%0 0000-1500.0000]
AB:) e MS WANZAOZ-JING
. i
5 10 15 20 25 30 25 40 45 50
Time [l min

Fig. 1 Total ion current (TLC) diagram

Common targets from active components in stems of
I. suzhouensis and prostate cancer

Sixty three chemical components were obtained by UPLC-Q-
TOF-MS /MS, and 62 active components were obtained by Swiss
Target Prediction and PharmMapper, while wzz-47 acquired no ac-
tive targets. Totally, 684 targets were obtained after deduplica-
tion. Potential targets of prostate cancer were collected in Gene-
Cards database, and 1 565 targets were obtained after deduplica-
tion. The targets of active components and those of prostate cancer
were intersected, resulted in 233 common targets, which were the

Fig. 3 PPI network
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Construction of PPI network

The common targets were imported into the String database to
obtain a PPI network using Cytoscape software, involving a total of
233 nodes and 10 914 edges, as shown in Fig. 3. Higher degree
values and larger nodes indicated that the nodes were more impor-
tant in the network. The top 5 targets sorted by degree values were
selected as core targets; AKT1, EGFR, IL6, TNF, and MMP9.

The enrichment results of KEGG pathways showed that 198
pathways were involved, and the bubble diagram of the top 20
KEGG pathways was drawn using LogP values, as shown in Fig.
5. The results showed that active components in stems of I
suzhouensts for prevention and treatment of prostate cancer were
mainly distributed in the cancer pathway, prostate cancer, micro
ribonucleic acids in cancer, AGE-RAGE signal pathway in diabe-
tes complications, toxoplasmosis, bladder cancer, axonal guid-
ance, steroid hormone biosynthesis, transcriptional disorders in
cancer, platinum resistance, etc. These pathways were closely re-
lated to the treatment of prostate cancer.
Construction of ' active component-target-disease-pathway "
network

"active com-

Cytoscape software was employed to construct an
ponent-target-disease-pathway" network, as shown in Fig. 6. The
CytoNCA plugin and the " Network Analyzer" function were used for
topology analysis, and the degree centrality (DC), betweenness
centrality (BC) and closeness centrality (CC) were calculated. The
top 5 active components were obtained as key active components
wzz-21 (morin), wzz-36 (luteolin), wzz-7 (jaceosidin), wzz-32

(genkwarin) and wzz-1 (nepetin) , as shown in Table 2.

Table 2 Topological analysis of key active components

Degree Betweenness Closeness
wzz-21 56.0 4 150.086 4 0.075 077 21
wzz-36 55.0 2916.264 0.075 041 555
wzz-7 53.0 2 926.052 0.074 970 34
wzz-32 53.0 4 112.955 0.074 970 34
wzz-1 52.0 2 607.138 2 0.074 934 79

Molecular docking

Molecular docking was conducted to analyze the top 5 core
targets (AKT1, EGFR, 1L6, TNF and MMP9) in PPI and the top
5 key active components (morin, luteolin, jaceosidin, genkwarin
and nepetin) analyzed by CytoNCA plugin in the " active compo-
nent-target-disease-pathway" network. The results are shown in
Table 3. The binding energy of the 5 key active components and the
5 core targets was all less than -5 kJ/mol, indicating that the stem
activity of I. suzhouensis had good binding ability with the core tar-
gets, thereby exerting anti-prostate cancer effects. Pymol was em-
ployed to visualize some docking results, as shown in Fig. 7.

Table 3 Binding energy of key active components and core targets

AKTI EGFR 16 TNF MMP9

(IUNQ)  (IXKK) (1ALU)  (2ET7A) (11TV)
wzz-21 ~6.78 ~6.28 -5.77 ~6.58 -7.01
wiz36  —6.65 -7.26 -5.79 -6.86 -6.69
waz-1 -6.04 -6.33 -6.00 -7.10 -6.25
wiz32  —-6.10 -6.81 -5.97 -7.53 -6.38
wzz-1 -5.95 -6.48 -5.79 -7.12 -6.45

Conclusions and Discussion
L. suzhouensis, also known as Wangsaozi, Wenchongbuchi
and Baibingbusheng, is a plant in the genus Isodon of the Labiatae

17 . . . . . .. .
U7 I suzhouensis contains various effective medicinal in-

family
gredients, and has functions such as anti-tumor, antithrombotic,
antibacterial , anti-inflammatory, and antioxidant. It is a rare Chi-
nese herbal medicine that can be used for both food and medicine,
but its mechanism of action is still unclear. In this study, we pre-
liminarily explored the anti-prostate cancer mechanism and correla-
tion of the active components from stems of 1. suzhouensts, through
methods such as LC-MS, network pharmacology and molecular
docking.

In this study, the potential mechanism of 1. suzhouensis stems
in treating prostate cancer was analyzed by network pharmacology.
Sixty three chemical components were quickly analyzed using UP-
LC-Q-TOF-MS/MS technique, and 62 active components were ob-
tained through Swiss Target Prediction and PharmaMapper, resul-
ting in a total of 684 targets. A total of 1 565 potential targets for
prostate cancer were collected in the GeneCards database. A total
of 233 common targets were obtained through intersection. Cyto-
scape software was employed to construct a PPI network, and the
top 5 targets were selected as core targets; AKT1, EGFR, 116,
TNF and MMP9. An " active component-target-disease-pathway"
network was constructed, and the top 5 active components were ob-
tained as key active components: wzz-21 (morin) , wzz-36 (luteo-
lin) , wzz-7 (jaceosidin) , wzz-32 ( genkwarin) and wzz-1 (nepe-
tin). Molecular docking was performed on key active components
and core targets, and their binding energy was all less than -5
kJ/mol, indicating good binding activity between the two.

The above 5 key active components all belong to flavonoids.
In recent years, the anti-tumor effects of flavonoids have gradually
attracted attention, such as the anti-tumor activity of quercetin,
which is related to its antioxidant effect, reduction of drug resist-
ance in tumor cells, induction of tumor cell apoptosis, and estro-

[8=2] " The anti-tumor activity of silymarin is relat-

gen like effects
ed to its antioxidant effect, inhibition of related-enzyme activity,

[23-24]' AMP, as a kind of fla-

vonoid, has a preventive effect on the growth and metastasis of

and induction of cell cycle arrest

prostate cancer cells. AMP has stronger inhibitory activity on an-
drogen-sensitive LNCaP proliferation, but weaker inhibitory activi-
ty on proliferation of androgen-independent PC-3 human prostate
cancer cell line, in vitro, mainly by inducing apoptosis related to
downregulation of bel-2. The inhibitory activity of AMP on the pro-
liferation of normal prostate epithelial cells is significantly lower
than that on prostate cancer cells. AMP can also inhibit the migra-
tion and invasion of PC-3 cells, which is related to the downregula-
tion of CXCR4 expression™".

Zhang et al. ™ used immunohistochemical methods to detect
and analyze MMP9 in 51 surgical specimens of prostate cancer and
10 surgical specimens of prostate hyperplasia. The results showed
that MMP9 expression was positive in 2 out of 10 cases of prostate

hyperplasia, which was significantly different from that in prostate
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cancer. Moreover, the expression of MMP9 was closely related to
the pathological grading, Gleason score, and metastasis of prostate
cancer. MMP9 expression may play an important role in the devel-
opment and metastasis of prostate cancer. Multiple studies have
confirmed that upregulation of MMP9 gene expression is an effec-
tive marker of tumor metastasis.

RecQ helicase is an important member of the DNA helicase
family, and BLM helicase is one of the five RecQ helicases cur-
rently found in the human body. Studies on the occurrence of mul-
tiple cancers at the cellular and molecular levels have found that
RecQ helicases are involved in the occurrence of leukemia, breast
cancer and other cancers, and their functional abnormalities deter-
mine the multiple characteristics of related diseases in terms of cy-
togenetics and clinical manifestations. Multiple studies have shown
that RecQ) helicases are associated with the development of prostate
cancer and play a certain regulatory role'” >/

In summary, in this study, a preliminary study was conducted
on the mechanism of I. suzhouensis stems in treating prostate canc-
er. Through network pharmacology and molecular docking, it was
confirmed that stems of I. suzhouensis may be related to pathways
in cancer, prostate cancer, and MicroRNAs in cancer signaling
pathways, thereby exerting a therapeutic effect on prostate cancer.
Next, we will investigate the relationship between helicases of the
RecQ family and MMP9 expression. We aim to determine the cor-
relation between their expression and the severity of prostate cancer
lesions, as well as the correlation with MMP9 expression, by de-
tecting the expression of helicase genes in the RecQ family at the
protein and transcriptional levels. We will further determine the
correlation between helicase genes of the RecQ family and prostate
cancer cell metastasis, and explore the feasibility of using RecQ
helicase expression as diagnostic markers based on quantitative de-
tection for the development and progression of prostate cancer, ho-
ping to provide a theoretical reference for exploring the treatment of
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prostate cancer with stems of 1. suzhouensis.

References

[1]SUY, CUILJ, SHI WW, et al. Research progress in traditional Chinese
medicine Isodon amethystoides [ ] ]. Asia-Pacific Traditional Medicine,
2011, 7(6) : 155 -158. (in Chinese).

[2] CULJ, SHI WW, SU Y, et al. Triterpenoids constituents of Rabdosia
Amethystoides (Benth) Hara[J]. Journal of Anhui University of Chinese
Medicine, 2011, 30(3): 57 =59. (in Chinese).

[3] ALY M, WIKLUND F, GRONBERG H. Early detection of prostate canc-
er with emphasis on genetic markers[ J]. Acta Oncol. , 2011, 50 ( Suppl
1): 18 —23.

[4] KLOTZ L. Active surveillance for prostate cancer: For whom[J]. J Clin
Oncol. , 2012, 30(24) . 3035.

[5] LARSEN NB, HICKSON ID. RecQ Helicases: Conserved guardians of
genomic integrity[ J]. Adv Exp Med Biol. , 2013(767) ; 161 —184.

[6] KIM S, CHEN J, CHENG T, et al. PubChem 2023 update[ J]. Nucleic
Acids Res. , 2023, 51(D1): D1373 - D1380.

[7] DAINA A, MICHIELIN O, ZOETE V. Swiss Target Prediction; updated
data and new features for efficient prediction of protein targets of small
molecules[ J]. Nucleic Acids Res. 2019, 47(W1) . W357 - W364.

[8] LIU X, OUYANG S, YU B, et al. PharmMapper server; A web server for
potential drug target identification using pharmacophore mapping approach
[J]. Nucleic Acids Res. 2010, 38( Web Server issue) : W609 — W614.

[9] WANG X, PAN C, GONG ], et al. Enhancing the enrichment of pharma-
cophore-based target prediction for the polypharmacological profiles of
drugs[ J]. J Chem Inf Model. , 2016, 56(6) ; 1175 —1183.

[10] WANG X, SHEN Y, WANG S, et al. PharmMapper 2017 update; A
web server for potential drug target identification with a comprehensive
target pharmacophore database [ J ]. Nucleic Acids Res., 2017, 45
(W1): W356 — W360.

[11] UniProt Consortium. UniProt; the universal protein knowledgebase in
2021[J]. Nucleic Acids Res. , 2021, 49(D1) ; D480 — D489.

[12] ZHANG W, BOJORQUEZ-GOMEZ A, VELEZ DO, et al. A global
transcriptional network connecting noncoding mutations to changes in
tumor gene expression| J]. Nat Genet. , 2018, 50(4) ; 613 -620.

[13] SZKLARCZYK D, KIRSCH R, KOUTROULLI M, et al. The STRING
database in 2023 ; Protein-protein association networks and functional en-
richment analyses for any sequenced genome of interest[ J]. Nucleic
Acids Res. , 2023, 51(D1) . D638 — D646.

[14] ZHOU Y, ZHOU B, PACHE L, et al. Metascape provides a biologist-o-

riented resource for the analysis of systems-level datasets[ J]. Nat Com-

mun. , 2019, 10(1) ; 1523.

SEHNAL D, BITTRICH S, DESHPANDE M, et al. Mol # Viewer:

Modern web app for 3D visualization and analysis of large biomolecular

structures[ J]. Nucleic Acids Res. 2021, 49(W1) ; W431 — W437.

[15

[

Editor; Yingzhi GUANG

[16] RUJ, LIP, WANG J, et al. TCMSP: A database of systems pharmacol-
ogy for drug discovery from herbal medicines[ J]. J Cheminform. , 2014
(6): 13.

[17] ZHOU YP, ZHAI KF, DUAN H, et al. Research progress of Rabdosia
amethystoides (Benth) [J]. Journal of Kaili University, 2018, 36(6) ;
47 -51. (in Chinese).

[18] FENG YL, LU LP, ZHAI GY. Research progress on antitumor activity of
quercetin derivatives [ J ]. China Journal of Chinese Materia Medica,
2020, 45(15) : 3565 —=3574. (in Chinese).

[19] LI N, SUN C, ZHOU B, et al. Low concentration of quercetin antagoni-
zes the cytotoxic effects of anti-neoplastic drugs in ovarian cancer[ ] ].
PLoS One. , 2014, 9(7) : el00314.

[20] HE Y, ZHANG QM, ZHANG Z. Effects of quercetin on proliferation
and apoptosis of PC3 cell line[ J]. Journal of Southwest Medical Univer-
sity, 2013, 36(4) : 340 —-342. (in Chinese).

[21] ZHU QY, WEI YF, LIU L, et al. A regulatory effect of quercetin on the
expressions of Kras and Chkl genes in human PC-3 cells[ J]. Jinagsu
Medical Journal, 2011, 37(23) : 2744 —2746. (in Chinese).

[22] YANG Y, CAO Y, ZHANG TT, et al. The pharmacologic actions pro-
gression of quercetin on estrogen related diseases[ J]. Journal of Interna-
tional Reproductive Health/Family Planning, 2011, 30(1): 69 —72.
(in Chinese).

[23] WANG H, LU XM, FAN RL, et al. Mechanism of silibinin in preven-
ting and treating prostate cancer[ J]. Chinese Journal of Modern Applied
Pharmacy, 2009, 26(S1): 1108 —=1112. (in Chinese).

[24] REN MJ, ZUO GQ. Research progress on the anti-tumor effect of silyma-
rin[ J]. International Journal of Traditional Chinese Medicine, 2005
(1): 19 -22. (in Chinese).

[25] NI F, GONG Y, LI L, et al. Flavonoid ampelopsin inhibits the growth
and metastasis of prostate cancer in vitro and in mice[ J]. PLoS One. ,
2012, 7(6) ; €38802.

[26] ZHANG XY, HONG BF, CHEN GF, et al. Significance of MMP2 and
MMP9 expression in prostate cancer| J|. National Journal of Andrology,
2005(5) ; 359 -361, 364. (in Chinese).

[27] WU P. Effects of CRISPR/Cas9 knockout of BLM helicase gene on the
proliferation of prostate cancer cells[ D]. Guiyang: Guizhou University,
2018. (in Chinese).

[28] LUO PT, XU HQ, LIU ZW, et al. Construction of RNAi vectors for
RNA interference of bloom helicase gene in human prostate cancer PC3
cells[ J]. Chinese Journal of Cell Biology, 2015, 37 (11). 1497 -
1502. (in Chinese).

[29] CHEN K, XU HQ, ZHAO JF, et al. Research of CRISPR/Cas9 tech-
nique to knock out bloom helicase gene in human prostate cancer PC-3
cells[J]. Chinese Journal of Cell Biology, 2018, 40(9) ; 1547 —1553.
(in Chinese).

Proofreader: Xinxiu ZHU

0@00#00#00S00S00S00S00S00S00S00S00S00S00S00S00S0000S00S00S00400S00S00400S00S00S00S00S00400S00S00S0000400400400400400400400S00S00S00S00S00S00S0

(Continued from page 8)

[30] ZHENG KL, ZHUANG JY, WANG HR. Performance of resistance
gene pyramids to races of rice bacterial blight in Zhejiang Province
[J]. Hereditas, 1998, 20(4): 4 —6. (in Chinese).

[31] LEE SW, CHOI SH, HAN SS, et al. Distribution of Xanthomonas
oryzae pv. oryzae strains virulent to Xa21 in Korea[ J]. Phytopatholo-

Editor; Yingzhi GUANG

gy, 1999, 89(10) ;: 928 —933.
[32] HUANG B, XU JY, HOU MS, et al. Introgression of bacterial blight
resistance genes Xa7, Xa2l, Xa22 and Xa23 into hybrid rice restorer

lines by molecular marker-assisted selection [ J]. Euphytica, 2012,

187(3) : 449 —459.

Proofreader: Xinxiu ZHU



