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Abstract

Objective: This study aims to analyze the key genes and potential targets of traditional Chinese
medicine that affect the prognosis of glioblastoma through bioinformatics and network pharma-
cology methods. Methods: The data set of glioblastoma was obtained from the Gene Expression
Omnibus (GEO), and the differential expressing genes (DEGs) between glioma and normal brain
tissue were obtained by online GEO2R analysis. Three sets of differential genes were collected by
Venn map, DEGs were screened, and the molecular functions and signal pathways of DEGs were
analyzed and enriched by GO and KEGG. The DEGs were mapped into STRING database to con-
struct protein interaction (PPI) network, and the Hub genes were screened by using Cytoscape
software. GEPIA2 database was used to analyze the transcriptional expression and prognosis of
Hub genes. The biological information of plantain seed, salvia miltiorrhiza, honeysuckle, and for-
sythia suspensa, and obtains the active components were obtained by setting pharmacokinetic
standards. Then, the corresponding target genes are obtained from the DEGs via perl software.
The Cytoscape software constructs the protein interaction network of “traditional Chinese medi-
cine components-DEGs targets”, and analyzes the node Hub to screen out the target genes and ac-
tive components with high correlation, compare with the Hub genes to obtain the final potential
key genes and Chinese medicine ingredients, and carry out molecular docking verification of Chi-
nese medicine ingredients and key genes in AutoDock and PyMol software. Results: Three data-
bases GSE14805, GSE29796 and GSE35493 were downloaded, and after GEO2R analysis and inter-
section, 193 common differential expression genes were obtained, including 148 up-regulated
genes and 45 down-regulated genes. With the help of Cytoscape software, the protein interaction
network was obtained and 15 Hub genes were screened. GO and KEGG analysis indicated that Hub
genes were mainly involved in cell cycle, biological process of extracellular matrix and cell adhe-
sion, adhesion spot and cytoplasm in cell components. Through network pharmacological analysis,
the potential therapeutic target BIRC5 and the active ingredient quercetin of traditional Chinese
medicine targeting the treatment of glioblastoma were screened after the establishment of active
ingredient target gene interaction network. The results of molecular docking showed that the
binding of BIRC5 protein receptor to the ligand of Chinese traditional medicine was stable and
hydrogen bond interaction was formed. Conclusion: Through the analysis of bioinformatics and
network pharmacology methods, it is suggested that quercetin has the potential to affect the pro-
liferation, invasion and migration of glioblastoma through the target BIRCS5, thereby affecting the
prognosis of glioblastoma patients, providing a new idea for the treatment of glioma and the de-
velopment of new chemotherapeutic drugs.
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JR 5 B4 8 (Glioblastoma, GBM)#2& FIT A7 I 8 1 S48 i i 250 iy A1 fme it ] (iR 2 — - R4l
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R ] SR U J5 B 20 R AH 5% RO R DR O 1 IR SR, BEE AR R RO I R BB 1 6 PR - BL
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SR, P o Bk 240 IR P IR B P 5 P9 A7 A (0 22 S VE RN S R (4], SRR B #E B IR T T B AR T
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2. ZIRNEFE
2.1. #EREIR

B2 SR SR Kt SR VE T NCBI [¥] GEO $tHiz 22 1, M 25426 AN IR B2 o 98 505 Fr B8 1 v i 2 i e 3 B M It
TR IR (1) 35 (R 22081 O P 42 GSE14805. GSE29796. GSE35493. i1 /15, &iife. &M%
IR 3 B AH S [R] 13 M HR 24 2 49 24 3 22 0 s N BT >F- 5 (TCMISP: hittps://old.tcmsp-e.com/tcmsp.php)
TR, HA LGRSy [FIHE 2 OB (M IRAE R FEAE) > 40%A DL (Z5¥AHIEAE) > 0.18 B AH
BOUEE . BT BRSSPI AR G TR, AR AN FAT AR #5060 N BB Pk AT AT ] 5256

2.2. BIRATHIERERER T
FIFHITE £ GEO 43 #71 T2 GEO2R (https://www.ncbi.nlm.nih.gov/geo/geo2r/) 53 Bt 52 Jii 541 a8 £ 21 59
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SR 22 R RIRSEN, IR AR S 1) P {E(adj.P.Val)M|logFC|HIME . FHLLAZ)EH P < 0.01 FHH
llogFC| > 2 AE g i 5 R A 3 SR 2% At 3 2 2 1 I 5 DX BT O 22 53 56 [R] (DEGs) . % GSE14805.
GSE29796. GSE35493g ixX =AMk R E #4240 il b AT 2 M i e SR 22 S R K, PR FH 2% T2 B Venn dia-
gram webtool (Draw Venn Diagram, http:/bioinformatics.psb.ugent.be/webtools/Venn/)%1X =43 [ 4 114
P B FAT FT A AL BE3RAT Venn &,

2.2.1. DEGs B GO #1 KEGG 47#ff

Gene Ontology (GO)#& KT K DI Re i fe 4z 11 N FH ) V2 AR EE[6], 32 EEALHE =R A& L Al 5
Al: A1t #2 (biological process)~ 4l R4l 53 (cellular component) 14+ I i (molecular function). H:=F & 1]
ERMEIRICAAETS GO i EAYME B DIRe E £ b)) 2T . KEGG (UBIE R 5 2 R 40 7 R4
) A B DR 2H 4R IR Z G0 53 A 8k DR D e B 42 R AH A B AN D ReAS B I B E R O, B FEr RAR U . Atk
MR . A VARDIRE NN PR E[7]. ASCH H DAVID A4915 B % 5
(https://david.nciferf.gov/tools.jsp) £E £k 73 Hr i} 72 57 3k K 14T GO MTKEGG 707, LAP < 0.01 AL T4 > 10
BN G222 o fa PV AEPE 8247 4 (https:/hiplot.com.cn/) X A5 34T il MAL AL FE , 53] GO
3 HT A KEGG ‘& £t < .

2.2.2. PPI 4% 4832 & Hub ZE#E

£ A 5 AH H.AE F P 4% (protein-protein interaction network, PPI)TE #4125 G « 4 25 i 5 400 g AN I Ath 40 g 2%
R AEAE, EMERE T IZ P IE AT Gefil v B i1 70 1 2R R i e (0 1) R 8. AN SR FH AT B4
PR 4% & T A (STRING) %4 FE (http://string-db.org) 5 21| PP ¥ 44 (¥ #4) 1% £ 45 . 4% EDGs BS #| STRING
HARFEF, 5K PPI MZiEIT Cytoscape (3.9.0 fR)iX— & i AT M4k 4K £F (https:/www.cytoscape.org/)
HEAT A AL AL B . PR Cytoscape ) CytoNCA B AE AR EE(T DC ()41, i /& degree value > 35,
15 %) Hub HE[H .

2.2.3. Hub EE M X7

GEPIA2 22Tk H TCGA F GTEx ¥ g (1) [ Jed Al IE 5 FF A HEAT ik R s 43 T R0 0 B LA v 2
B BHIREA 198,619 FhEAYFI 84 Fhm i WA, 4 Ik K 3Rk 7 B DR /K T4 e B s A K, FE3C
TR S e RE MU RS PR 4041 DA A B RS 2 TE) R BB 858 [9]. i3 GEPIA2 (http:/gepia2.cancer-pku.cn/#analysis)#F17
Hub ZER AT, P < 0.05 FIAEAFIIZ, B NEA S = . FEF 2] Hub D5 7E 7 5T BF4H
o Y A I R ZHZA ) 22 S 3Rk o

2.2.4. BBR - EAREEER(PPHMEMB LIRS

H perl #AF(WA 5.2.8.1; hitps:/www.perl.org/)¥ )\ TCMSP _FIREUIZERT+ P12, &44E. &/
TX Vb b B 24 PR B AT 23 AT, SRIUALATT AT RRR 23 SRt I 1) 5 DRI B R o ) FH 3545 Hh 245 1 2 0t £
Cytoscape 75 2IE 1 5l 5 A s PPL 25 o R 3RAF I #E mURE DR 5 22 AR 151K Hub B2 PR USSR R A A0 8
PR R DRV B R S 2 M 1

2.2.5. FRHE

TR P I T RS TR, TR AT AR, BRI B VAT R
BALEY, 1550 7K EHUE A - $EARAH EAER, I EL6% LUK 24 5 (v A B 00 35 24 FE 45 &0 ST /1
S TR R [10] [11]0 505 4 375 5 DRIHE R Hh 28 (0 35k 1 40 30E AT 007 ot 4 U W i 24 P f L s P
(IR B b o
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Figure 1. Screening of differentially expressed genes: Venn diagram of differentially expressed genes up-regulated by (A);
Venn map of (B) down regulated differential genes; (C) Volcanic map of differential genes of GSE14805, GSE29196 and
GSE35493
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FEEHEAT AT AL AL (1 2). GO 3 M4 SR W], DEGs EE EHEE CC b, THEUFEAMANER . st
(IR dHMORGP R . KB BEL IR . A5, AARTTA K. MF 2047 275 DEGs 3 %2 5 55 7 41 i 25 B A4
JOAMEE A O, T AR R AR T2 S 4 B 1 7 S0 B R A 5 i ZH A O (] 2(A), 3 1) BEA KEGG
STt B EDGs 3 %5 SR EAH M AN ZE B A OCIE % BB 2(B), % 2).
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Figure 2. GO and KEGG: (A) GO analysis bubble chart; (B) KEGG analysis bubble chart
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Table 1. GO analysis

= 1. GO i
Category Term Description

GOTERM_MF_DIRECT G0:0005201 extracellular matrix structural constituent
GOTERM_MF_DIRECT GO:0005515 protein binding
GOTERM_MF_DIRECT GO:0098641 cadherin binding involved in cell-cell adhesion
GOTERM_CC DIRECT GO0:0031012 extracellular matrix
GOTERM_CC DIRECT GO:0005578 proteinaceous extracellular matrix
GOTERM_CC DIRECT GO:0005913 cell-cell adherens junction
GOTERM_CC DIRECT GO:0005925 focal adhesion
GOTERM_CC_DIRECT GO:0005737 cytoplasm
GOTERM_CC DIRECT GO:0005788 endoplasmic reticulum lumen
GOTERM_CC_DIRECT GO:0005615 extracellular space
GOTERM_CC_DIRECT GO:0005829 cytosol
GOTERM_CC DIRECT GO:0005654 nucleoplasm
GOTERM_BP_DIRECT GO:0030198 extracellular matrix organization
GOTERM_BP_DIRECT GO:0030574 collagen catabolic process
GOTERM_BP_DIRECT GO0:0051301 cell division
GOTERM_BP_DIRECT GO:0007067 mitotic nuclear division
GOTERM_BP_DIRECT GO:0007155 cell adhesion
GOTERM_BP_DIRECT GO:0000086 G2/M transition of mitotic cell cycle

Table 2. KEGG analysis

# 2. KEGG 7#fr
Category Term Count
KEGG_PATHWAY hsa04151:PI3K-Akt signaling pathway 18
KEGG PATHWAY hsa04510:Focal adhesion 15
KEGG PATHWAY hsa04512:ECM-receptor interaction 12
KEGG PATHWAY hsa04110:Cell cycle 12
KEGG_PATHWAY hsa04115:p53 signaling pathway 10
KEGG_PATHWAY hsa04974:Protein digestion and absorption 9
KEGG_PATHWAY hsa05146: Amoebiasis 8

3.3. PPI M43 & Hub EEMEM S

¥ DEGs Hi%dlsas R 2] STRING #ds v, 193] PPL W4 (K)iE Je 8od, IfAE LAt E UL
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MR 1R HAEM 4% . IEAKE PPT 45 159 B4 183 Cytoscape (3.9.0 F)EAT AT ALALALEE, 75 318 (1 AR H.
TERMZS, FEUAA Ebrid BB, SRtbrid T IRZEBI(E 3). PR R R IERRE T RO T 4E 84
W 26 PR R PR AT AT B O B, AHIE i DA AN B 0T A IR AR B DR T 128 O B R R (1) 2% 4. CytoHubba
& Cytoscape W[ —/MdifE, M TIHESANEORY MR, ERO\BT, PUERRE KT 35 A%
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1, FREPIANFE R CDK1, CCNB1, TOP2A, AURKA, CCNB2, KIF11, BUBIB, VEGFA, MCM7,
MCM4, RRM2, CHEKI1, CDKN3, BIRCS (/4 4(A)), PLREAHEAERAZME(E 4(B)). £ GEPIA2 44
5 RTG53 W SR SC B B DR SR K1 R TA 22 e S TS A A i e (el A A RN TG I AR A7 3 A o R
14 MREFENFEFOKFRIEAZEREE, ZRAAGITEE (B 5), A40 0 EoR Logrank P HE/NT
0.001, FHIXLeA 47 Hh 238 HAT = (K 6).

Figure 3. PPI network of DEGs (Red is over-expressed gene, green is low-expressed gene)
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Figure 4. Hub genes: (A) PPI network of Hub genes; (B) Correlation heatmap plot of DEGs
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Figure 5. Expression of Hub genes in normal and glioma tissues (Box plot)
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