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Abstract

Objective: To explore the differential gene expression and biological function enrichment affecting
the risk classification of gastrointestinal stromal tumors by bioinformatics. Methods: The data of
differential gene expression of malignant degree of gastrointestinal stromal tumors (GSE31802,
GSE47911) in GEO database were retrieved and obtained. The differential genes were screened
and analyzed by GER20 tool, GO and KEGG enrichment analysis were performed by DAVID data-
base, and protein-protein interaction (PPI) network was constructed by STRING, Cytoscape soft-
ware. Results: A total of 42 differentially expressed genes from the two data sets were screened,
and their biological processes may be mainly concentrated in cAMP catabolism, signal transduc-
tion, positive regulation of gene expression and tyrosine kinase signal pathway; cellular compo-
nents are mainly located in plasma membrane and endoplasmic reticulum lumen; molecular func-
tion is enriched in signal receptor activity and sequence-specific double-stranded DNA binding.
The enrichment analysis of KEGG signal pathway showed that the differential genes were mainly
enriched in the guidance of axons and transcriptional disorders in cancer. The sequencing of re-
lated genes in protein-protein interaction analysis showed that IL-6, PGR had the highest node
score. Conclusion: Through the analysis of differential genes related to high-risk gastrointestinal
stromal tumors, the key differential genes found in this study are helpful to understand the poten-
tial factors affecting the grading of gastrointestinal stromal tumors.
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1. 518

& W 1E 7] 51 J8 (Gastrointestinal stromal tumor, GIST) & 5 71 & i WA b R N AR, e YR AL
TWUZE W Cajal 181540 M[1] [2]. B I a) e = 22 o PR 2 B S 52 Ak KT AR/ /INBR A7 AR AR K TR 752
#-0 (PDGFR-a) S A5 {2, K2 10%%21] 30%(1) B il (8] 58 A S IR R AR (L], RS TE B
[y S R F 19%~3%, B WL AR R AR AE 1B (50%~60%) Fl /N7 (30%~35%) , tH Al & 2L T4 . 45 B,
A SCERROE g R S AT R AR [3] [4], (EANRETE A HERR R HEFELE[5]. GIST HA M R /N A8 5
i IR (RSB RE6], DRI 2 AT B 22 B RS 2 G B o B R o B elE S5 [ [ AL BAE
1 5t B (National Institutes of Health, NIH)Fr#E 2 PPAli B 17 1] 57 988 78 78 T XU P e i F L, AR g
PINLE . KN B LR R B, BEUE 0 NIH SRR GIST 43 AR . (RS H XU
AR [7]. AT @EfE GIST & FARVIRR G M i 7 A2 R i) R SB35 1 i, — e T A HEBA A1 1)
ZEA TR TAEBUG O NIH ARUER 32308 TAEM 2k, #hZk Rifih 0.78, 95%CI 4 0.75~0.80 [8]. {H
BPAE [R] 2 fa AR 22 M R, TS B OIS A] R, BT LARRAR ] NIH 2 ZbndEpEAl GIST HIBPEERE
HASE A HERI[9].
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BE ARG BRI R, S5 3 R 0K 4 0 732 DA S AR ) JE 5 5 1 R B FH T 3R A9 JE R 3%
EEHE, FHrT{E GEO (Gene Expression Omnibus) ¥ J2 1 Rk, ARFFEr, FRAE GEO i FErh R T
PRANTURE BBE 5, AR FUR 0 15 i T TR 5 R XU 70 R 1) 22 e R DR, o HLade— 28 3t o
2. ZERERE
2.1. HIERE

£ GEO #(#& £ (http://www.ncbi.nim.nih.gov/geo) #i2 AFF R RMEERLES 8RS, WRZM4: 1) &
Zidy “gastrointestinal stromal tumor” ; 2) #JFi>4 “Homo sapiens” . fx &M T GSE31802, GSE47911
PAANEHE AR, J Dy RS 2L A e XU 2H

22. ZERERRIAR

FIF GEO B FEFR AL AE 2 /At T 2 GEO2R N ZFRIAMIZER i, ULERMEElogFC|>2, p
<0.05 1E N2 R R Wik 564, FF M #E4: T.H Draw Venn Diagram
(https://bicinformatics.psh.ugent.be/webtools/Venn) 2 il 4 B, RIS EE I 1) 22 e RIEFE A .

2.3. IREE&E T

) FH A A ] AL RN B B R B0 408 FE (Database: for Annotation Visualization and Integrated Discovery,
DAVID) (https://david.ncifcrf.gov/)xf i E4fs 45 3L 1) 22 5 M 3Rk 2 DR 147 B2 B A fK 12 (Gene  Ontology,
GO) M 5T #R L K] 5 FE K 4 7 Rl 4= i (Kyoto Encyclopedia of Genes and Genomes, KEGG) Ll fi & 50 #7

GO 7t e dE4H B pk 73 (cellular component, CC). 4473 #£ (biological process, BP)#15:¥ Lijfe(molecular
function, MF),

2.4. EHRHEEIEA S

R i 8 R P A B B0 A 22 AV E A B R 45 I i\ STRING 4 J%% (http://string-db.org/) , PFAGE AT
Z IR A ZhRERIk, FH] Cytoscape #fF(version 3.9.1) 73X L5358 [N 1 G AR T o

3. R
3.1. BERziEERESXEAFIES XA PERFEAEENTFIE

BAKGRE T GEO HudE Erh > T 1 I8 0] B8 % M R ) 25 S B R R ik $ s 22 . GSE31802 Al
GSEA47911, F|H GEO2R 4y 7k X B AN S s 4 v 22 S HE 44 /T 100 (1938 (R A FLAR s, 2 # i
W 1R, BB BN BEE 2 0 E S ZE R IR 4214, W 2 Fir.

3.2. GO BE SIS KEGG [ESBERES S

it GO 7, MANEUREINA 2R RIA LAY Al R r] g E 2 R LU LA 7T : cAMP
RS RE, (5T, ERFREN LRI, BERBEHE S5m0 E2E AT AR EL
LABRME . 73 TR s B TE 5 R Z2MENE, ok R EE DNA 454, Wi 3 fs. KEGG {55l
B E LN RN ZRAENEEEETHMRNGS, EET KIS, WK 4 PR,

3.3. EBRHEEERSH

W EBN 2 RRILEFE BN STRING P12 A DIRERER, ] Cytoscape # {7 #rix e
SRR OL, R RERRE AT SR ke, 45 R EoR IL-6, PGR 17 s s i, 401 5 Fior.
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Figure 1. Differential gene expression Heat map of GSE31802, GSE47911 dataset
1. GSE31802, GSE47911 #iE&E = REFEFKIEMRE
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Figure 2. Venn diagram revealing the differentially expressed genes
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Figure 3. GO analysis of the differentially expressed genes
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Figure 4. Enrichment analysis of KEGG signaling pathway of the differentially expressed genes
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Figure 5. PPI network diagram of shared differentially expressed genes

5. ZERMFEAERANERRELER

4. Wi

TEARWETEH, BATLL GEO Hdii o NEEat, MRE| T 2 T B i B B LB 1) 2 R 3 3R ik
K4 (GSE31802 F11 GSEA47911), 43T HIX AN B 4R 2 W) B (1) 22 e MERIA B IR A 42 . iX 42 M
(10 22 S B DN (1) A P 2 R T R B s 2R TE cCAMP RN RS, (55 %S, JENFRIE N IE M A
RS S R X LA T TH . A0 224 5 E e AL TR A R i . > TR B T8 5 R 2 A0G
PEL P AR ENUEE DNA 454 . KEGG {5 5l 10 & 4 b7 /R 22 5 R IR R g 4R TR RN HR 5 JaE
TR SR RS . FRATTR A Cytoscape Btk — 2 43 dr 22 S BRI M D REOCHK,  IF#E4T 7 HFF, M IL-6,
PGR 75 s Bt i, B ATT R REALE B W I J5 98 1) R 23 G R ke 31 1 — s (P E

ITAESR, 4R A AR FH PR A AR G2 X 20 52 3] 1 AR 1 DR, X 8 o] 455 45 BB T (2 I 6 i 9Ra 11
BERAEER Y HL[10]. EELAMISRIE 0B T IL-6. TNF-a. IL-1b MIF-HZK-g 76 L AL SAEOR
AL R H/EH], Silke Cameron 25 ARFSE R I, 76 GIST th, ZMEHIZNE T RNA FIiSRAK, JUHE TNF-a
AT IL-6 [11]. Z2¥ 3 5214 (progesterone receptor, PGR)H i i 444 A8 FH = Fic 44 (0 H0t P ity I 18 =77 40 B 1 2
KA, LB AERE T, EATIRIE R N W EYT w0 R G ARTA T TS 1 2 T
[12]. {EAEBRALPR S, CEATRIEE A, LB SCEAHE . ARG T — S nl G, (Hixskk
DR 15 5 15 g ) 0 1 KGR RS P AR G, 78 3L R AR T AL G T, D 6 BE 3 — 2B O 52
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5. &hig

FE

T R DR 2 T A R G WL TR R, RIS RSB IE, 2 T B AN . IR TRLE,
IR IS WEVIBRSETF AT, G0 TRINAETRMBNGST . 81677 JiEHR

19T RUFRR, (HE BE KA IR KR . DR A R S a8 7 G ) R 3 B T SR A o
fiti B B 8] pR S, N e EANR T RIS .
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