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Abstract

Objective: To mine the information of glioblastoma public database by bioinformatics method to
screen the key differentially expressed genes of glioblastoma and to predict the potential thera-
peutic target genes of glioblastoma. Methods: The glioblastoma data were downloaded from the
Gene Expression Omnibus database (GEO), and the differentially expressed genes between normal
and glioblastoma tissues were screened by online analysis software GEO2R. The intersection of
three differential gene sets was obtained by Venn map. A total of 632 common differential genes
were screened. Then draw PPI (protein-protein interaction network) through the online analysis
software in STRING website, and then import the Cytoscape software to screen key genes using
MCODE plug-ins. The functional enrichment of differentially expressed genes was analyzed by GO
and KEGG by Goplot package of R software. Then the expression of key genes in glioblastoma was
obtained by cancer gene browser on UCSC website. The survival curve of key genes was drawn by
GEPIA2 website. The expressions of key prognostic genes KDELR2, CDKN3 and RELN in different
grades of gliomas were obtained by Oncomine website. Results: The data sets of GSE104291,
GSE15824 and GSE66354 were downloaded from GEO database, and the differentially expressed
genes were analyzed by GEO2R. A total of 632 common differentially expressed genes were
screened by Venn map. The PPI network was constructed by STRING website, and the key genes
were screened by Cytoscape software. GO and KEGG functional enrichment analysis maps of diffe-
rentially expressed genes were obtained. The overall survival rate and disease-free survival rate
of key genes were obtained by GEPIA2 website. The results showed that the expression differences
of KDELR2, CDKN3 and RELN genes were significantly correlated with overall survival rate (0S)
and disease-free survival rate (RFS) (the Logrank P values of the overall survival curves of
KDELRZ2, CDKN3 and RELN were <0.001, <0.001 and 1.7e-19, respectively; the Logrank P values of
the disease-free survival curves of KDELR2, CDKN3 and RELN were <0.001, <0.001 and 0.00031,
respectively). The expression of KDELR2 and CDKN3 was low in normal tissues, but positively cor-
related with grade in glioma tissues, while RELN was highly expressed in normal tissues and nega-
tively correlated with grade in glioma tissues. Conclusion: It is found that OS and RFS in gliomas
are negatively correlated with KDELRZ and CDKN3 genes, and positively correlated with RELN
genes. Combined with the differences in the expression of these genes, it is speculated that
KDELRZ2 gene and CDKN3 gene may be oncogenes in the occurrence and progression of glioblasto-
ma, while RELN gene may be a tumor suppressor gene.
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R EEREHE S T R TR B KGR TARE KB H Bk B BEA IR A2 [0 76 7 MR AR A2 DR AT T 1Y)
AR T SR AE T4 OB D e, BRAE ML TARRERIAE 7y, B4 @ A5 8520535, ATBL
RO M PR AT 5T B TR 1) D B 2 e RIA JE A, XTI ] e RRONAE ik R B PR EAT TR — DT AL
X BRAR IR, - B R R AR S A L v 8 20 A c T DA B ERAT TR s W LR,
AR EBATHNAT R ASCE MG B2 R IEZE R, ATRESR M3 D0 T IR B s W, 1
NBATETT I BRI i, 3D RmTiUE o« XTI B A AR AL ] ELARAEATT 7T

2. IR S5HE
2.1. FERKIR

Bt NCBI 1) GEO % d 2 v T 81 i B4 A g 1 2[R R 1A 3% 1Y) GSE104291. GSE15824. GSE66354
HIBHESE . SRJGF AL M 84t GEO2R ik 15 5 ki 20 21 5 i Joi B4 it i 2 23 2 3 R IA R A
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GEO i e & — M & BRI RAEHE . SO TEEII I AT A TF IR FE[4] . AT R ZNEE R R IE
KA i (GEO) HH T 28k i s o3 15 400 g 26k R ik 5 dls, J8 It 7E 26 0 M 14 GEO2R itk 1 4H 235 i i R 24
A S FIRFEK] [N SR G B (0 22 S ] logoFC IZE Xl KT 2. RRIEEHY PAE/NT 0.01. FRE 4%
HESR IR F N bioinformatics.psb.ugent.be MsiE I Venn B T A=A Z ik RS, DLfE—HB 5
PR B 2 R RIS

2.2.2. & PP L%

PPI [ £% (protein-protein interaction network, & [ B /F /%) #4275 25 H STRING %4 &
(https://string-db.org) 4% & T H[5]. & EAEMZE A LA s SRR S E 2 R, #— Bkt
o O 22 e RIS FE R o B4 0% 1) (1) 22 S L Rl T STRING W3k HLIITE 28 43 BT 5422161 PP (3R 1 ELAE
MZ&). BATESERZ Multiple proteins, 5K 114423/ Homo sapiens.

2.23. R/XRBEFAHMNERFTIEERFIT GO M KEGG BESH

Cytoscape Hf A& — M3 43— T 4 v RRAK (1 FRUR (0 A= 015 SR (6] FRATT 1 St 3RA 1 B B
W2 B 5 N\ F| Cytoscape, @il Cytoscape ¥ fFH 1) MCODE #fiff, fiid e oCt RN [7]. R B M
Goplot £ 1] AT 5L K 1) S & S 00T KEGG J&— M PE R, T M sl & s 30 R A 11 M
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FRFIBFENEERZ IR, LA D IMER R IR 8 72 I 1 BE R 1 HEL A«
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GEPIA2 72 b5 K5k FE R I S0 2 R I — NPk, fefig %t TCGA 1 GTEx 1t H 4t 9736 /iR
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s 1) 5 DB R 7 J o R v ) AR AR M 4R, B FE S AR A7 22 (0S, Overall Survival) Fl 76 A 47 28 (RFS,
Disease Free Survival) [12] [13], LAffide H H A 5 7005 AH OC 1 OB 22 e R IR L [A] o
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Oncomine 35 (http://www.oncomine.com) &4 7 K& & M 1 FE F Rk MR Z s . @il
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Figure 1. Venn diagram of three
gene sets
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Figure 2. PPI network of 632 differentially expressed genes
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Figure 3. Functional enrichment analysis of GO and KEGG of key differentially expressed genes
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Figure 4. Expression of key differentially expressed genes in glioblastoma
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Figure 5. Survival analysis of key differentially expressed genes
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Figure 6. Expression of KDELR2, CDKN3 and RELN genes in normal and glioma tissues
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ko BRATIREN 11 D3R KDELR2, CDKN3 fl RELN 58 E HRA K. F S 10 LAdksT
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Thrl60 4bf CDK2 ¥afif LR L, MiMiFH1E CDK2 [F#iE[22] [23]. —L&fF 70 KL, CDKN3 782 F i
YrhfyEE HEAEH, R ER. B30E. SWmSE[24] [25] [26]. fERBTEFHARE 4T, CDKN3
A3 S TR AR P F ) CDC2 0 240 PR S B AT A% [27] 0 AW 98 A AR IR 578 H CDKINS ) 35 B A
o, R R R, HLRIA R . KDELRs [ 7E E Il fg 2 1E N4k B R £ £ 2 (A W GRP78
M R FEAAR S A 5T Y . KDELRs A1 GRP78 7E P it W RE 3552 ER . GRP78 J2& M & A I — AN S pe
K ¥ . KDELR2 i fERIAFFAL 7 GRP78 fEA MK [ 131K, (HX GRP78 [RLE R IA R A K[28]. *f
2 7 98 22 3 R Rk 1 ) — N0 M B2k . KDELR2 78 5 J53 R 411 B 8 AR 28 ) e Jo 8 v 35 e i O 6 AT
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