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Abstract

Background: Gastric cancer (GC) is a malignant tumor originating from gastric mucosal epithe-
lium, accounting for the third place in the mortality rate of malignant tumors in China. The early
symptoms are not obvious, and most of them have advanced stage at the time of discovery, with
poor prognosis. In order to screen the potential genes for GC occurrence and development, this
study obtained GSE109476 and GSE118916 from the GEO database for bioinformatics analysis.
Methods: First, the differentially expressed genes (DEGs) were identified by GEO2R and functional
annotation of DEGs was performed by GO and KEGG analysis. The STRING tool was used to con-
struct the protein-protein interaction network, and the most important modules and core genes
were mined. Results: A total of 229 DEGs were identified. The functional changes of DEGs mainly
focus on the aspects of cell adhesion, cytoskeleton, extracellular matrix and collagen synthesis.
COL4A1, DCN, FSTL1, SPARC and SERPINH1 genes were identified as core genes. Conclusion: In
summary, the DEGs and core genes identified in this study may be potential diagnostic and thera-
peutic targets.
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PR SRR A UL K i T TR e T R B T UI IR &, W B AR AN W2, B0 S T A T A AN RUAE
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PEOTTEIIVERT,  FEE R I ROmALE], N RS T A6 7 3R AL FRS K 4

AR TN AYME B2, W B B bR A S IEH N RS, Bh i ik 2 5 Rk B R A
O FER . XL R BB S IR AT B LA IR, T3R8 2 Wbs S R HE A va T SRR
2. RIS A
2.1. BiB&E

AT gene Expression Omnibus (GEO) (https://www.ncbi.nlm.nih.gov/geo/)E#EFE T3 7 GSE109476
H GSE118916 IR KL #E . GSE109476 (04 5 A B AN 5 M IERFEA, GSE118916 i 15 4>
B REAR 15 AN EFREA.
2.2. DEGs Y51

FAVMER T GEO2R (http://www.ncbi.nlm.nih.gov/geo/geo2r), iXs&—/N&F GEOquery Al limma R FLHI7E
28 T H RV B R IE 4 2 8] () 2 SR B ] . b 462 P-value < 0.05 Al log (FC) >1 8% log (FC) <—1.

2.3.DEGs IR

DAVID (https://david.nciferf.gov/home.jsp)F1 Metascape (http://metascape.org/gp/index.html) 2 P ThHE
SRR IERE TR, AT DU R AT AL FE(BP) AL 73 (CC)s 73 T ThBE(MF)FI KEGG 7307 A/ 11l
i DAVID Fl Metascape 7£# | DEGs [IIEE
24. EAREEMERIIGE

HAFHE PSR T H(STRING) (http:/string-db.org) AT LLKE DEGs A6 3R I8 1 I I PPT /45 . AT
i3 STRING f35] 1 DEGs f¥] PPI M%%, Jfifiid Cytoscape(3.8.0 kA< H Al ¥k .

2.5. XBEREPLERIMRIL

ffiH] Cytoscape MIFFIdF——MCODE(1.6.1 fR)KIAJ PPI M4 bl B BB, PPorbrifE: the
maximum depth = 100, MCODE scores > 5, cut-off=2, k-score =2, node score cut-off =0.2. I4h, A
I H cytoHubb AL MCODE (1) G5 B v i 16 i A% 0o 2 [H], FF i MCC A DMNC % HiE A7 7

3. 58
3.1. ERFIEEHE

A KL E 23 H GSE109476 F1 GSE118916 1) DEGs (K 1(A)« E 1(B)). 4B EE/R T HAEIE
£EILH 229 /> DEGs (£ 2).

3.2. ERREEENER

Metascape )& EMHTEERWIE 3 fin. 4R LVRIEEER DEGs KAV FE(BP). 4 H s>
(CC)~ T INREMF)FI KEGG & H 0 #1145 (K 4(A)~(D)).

3.3. EAREEMEMZLOER

PPI 25 34015 5(A)Fr7n . MCODE 43 # s B H i1 (<] 5(B)Fran . @i cytoHubb 73 A1 i ik H (1 R 10
AMERWIE 5(C), Bl S(D)FiR. Veen diagram T8 H T 82 A 1 PUASAH B IE K (B 6). PRk FAE 57
I~ TR OFERE GSE109476 (4] 7(A)AT GSE118916 (I 7(B)) I 2Rk 15 . o
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Figure 1. Two volcano plots present the DEGs. (A) The DEGs in the GSE109476. (B) The DEGs in the GSE118916
1. BMARLEEMESRIAEE. (A) GSE109476 HHIERRIAEE; (B) GSE118916 ARERRIAEE

GSE11891
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Figure 2. The common DEGs between GSE109476
and GSE118916
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Figure 3. Enrichment analysis for the DEGs by Metascape. (A) Heatmap of enriched terms across input diffe-
rently expressed gene lists, colored by p-values, via the Metascape. (B) Network of enriched terms colored by
cluster identity, where nodes that share the same cluster identity are typically close to each other. (C) Network of
enriched terms colored by p-value, where terms containing more genes tend to have a more significant p-value
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Figure 4. The functional annotation for the DEGs based on the DAVID. (A) BP, (B) CC, (C) MF, and (D) KEGG
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Figure 5. The PPI network and hub genes. (A) PPI network; (B) The key module of MCODE analysis; (C) The top 10 genes
screened by cytoHubb in MCC; (D) The top 10 genes screened by cytoHubb in DMNC
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Figure 6. Venn diagram figured out five mutual genes
between the algorithms, which included SERPINHI,
SPARC, FSTL1, DCN, COL4A1
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Figure 7. The expression analysis for the hub genes. (A) The heat map showed the expressions of
the hub genes in GSE109476; (B) The heat map showed the expressions of the hub genes in

GSE118916

E 7. %LEENRIEZED . (A) REERE GSE109476 b EEWERIEER; B) B
—AMAERRE GSE118916 L EERFIEIER

4. it

B — P i B PR R, RO L B SR SO . W [ TR B & EB R
(Epstein-Barr virus, EBV)/B&Js & ML 22 B AHOC[8] [9] [10]. HAT, FARUIGR G4 LAMLIT 2 B 8%
WA TR —, —RIMIT AR o TREIR 254, W B RIEA . S-FRURMEIE SO TT S (1115 i B
BFEARIGIT RO, Bl TS EAEAYRRIER, B S mE AP IS R 12]. Bk, A
W EEF R B g S R IT RS ROHRD S B U ARG, B B R R TR T .
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YIS BEFBR O 2 T 3485 Mg AR R AR DRI I8% 4 1, E IR 2 AT LA iRy 7 88 5
LA FN 5T Cao SFIEILZ BRI S S B AH K )40 ¥ PLEKHG], it i —PIREuE S0Z 5 K 5 B
MIAE I, $omiZ A 2 W A T % I3 i) A= ks 4 13]. Wang S5 il I AR S BRI 2 5 245 B e 1
FARE LA G B 40T Linc01194, 37 HnTReAE AW IEVR T #E A [14]. AW 708 74T 2 /> mRNA F8FEF1
¥k, R BmAL 5 ALN N DEGs. 78 2 MdEEFILE e 229 4> DEGs. @it A E 0k
P 5 e % COL4A1. DCN. FSTL1. SPARC. SERPINHI #iA. [Af, it Gene Ontology (GO)
7311 Kyoto Encyclopedia of Genes and Genomes (KEGG)73#T & Gene Set Enrichment Analysis (GSEA)#X
B Z AN EE A& NP gene set.

COL4AL (collagen type IV alpha 1, BIIVRIREEF al)@ T IV MEJEE A K, 05 =255,
JE M L R ) AN 15]. ST WIBFAT R I COLAAL 5228, Hr syt iR s V)M 5% . Jin 2%
(161 FE R, 5IEH AR bR 4uMuAH b, FUBRIR I M S R AP TR 478 N EFRIAZER; That s £ o
GEREE, Ky ZRRIEERE ECM M EAEHA G #— P as Rurs:, T COL4A1 Z:[H
(123K AT DA 25 ) FU IR M S e 4 M I AR T T B, i 40 M (Y 39 B e 7. COL4AL JEDEAE Rk
BRI B, TEIRIE M S M B ARV T PR B R . Miyake S5[17]38 F A7 g L 23 A A
SRR b RS 52 MGH-U3, UM-UC-14 £l UM-UC-3 SoRMI45 . ANEARIERR, 558 Ik R s
HIE % 5E i COL4A1 Fl COL13AT1 Fiflie R 1, siRNA $E[H T4 COL4AT1 Fl COL13A1 W] & 3 4]
iR 32, iR 4 = A ) COL4ATL AT COL13AT1 J8 Ik 175 5 MRg He 2, 70 R 2 28 i S HEE FH « Miyake
S8 TR IN, R COL4A1 F1 COLI3A1 3Rk A JR % b Je g 58 35 JBs bk N 2 R BT S B TR 2%
Huang %[ 19K F A= 9015 B5 077 T 2] COL4A1 7E i 2 Bk S HUiN 25 15 0 J8 2 I mRNA RIA KPR
i 247 & Tt i, $27% COL4AL = 3RIA T 75 5 B i A T 2« AW 5T K I COL4AL 1E Bim A i mkik,
HEARFIEFE G 2. FFEE MBS B 2985E78[20] 21135487~ COL4AL BT mEE, IS
BEHRHYIM, SATRMSE R . COLAAL =Rk nl DML B s . RBATAE S, M
IRFIA 20 B rT b B e 4 M I A, IER AT #e, Rk COL4AL v] LAE N — Rl /e M AE M br S FNG
TR

FSTL1 (SMENREFEE [ 1)/ B 2 PP o 06 1) 2 A 1 200 B A/ W 2 1, = 2 el ) e J oA U P 4 o
A, HAENARAGIR T2 RIE, EAMAETT. . b TR AR AR AT %8 et R ke 2 5 i
YER[22]. HYwhS 5 BRI EANBUKEE, 5 NF-xB 725 TGF-beta/BMP {5 53l %, HT40H
S S T:[23]. Bae S0 78 R IR FSTL1 2[5 v 5 3 filiJes 4 B % 12 [ 24 - #H )2 » Chan ZE0)F 52 /K B FSTLI1
AT LA O S g R P B R R R [25]. TR [26] MRS S 45 B, FSTL wl{E it il . 7L M 55
Z PR AR . FSTLL 7EAN R 28 B e b R 3 BAE FH SE AR, T RE S AR 1#8S STE MR K
A2 R R A TR BER FE AR M A I ) TGF-beta A G5 518 8% A C[27]. H AT FSTL1 5 B 1% R 1A
D, AR BmALhEmRIE, AERE, erliea el B e R RENER.

SPARC (Secreted Protein Acidic And Cysteine Rich, & 75 ¥t 2L B PE 7 WA 2 1) & — Pl A XS 701
32,000 (4 &M G5 R 2 WA SRS B 1, B — MR — (1 2 IR (285 ANEUERR) 4 AR, B - 3% [ TERMINE
ST 1981 EAE NFIIR A1 7y B3R 4281, WEA RPN, 78— L8 B m i B aE R o, G0k o B4
. ROZE. FUEAES S, SPARC REfEdEE 8 M L - [E U L(EMT), (2R K ke,
e . S5 B B SRR RS R i TR Be A AR s R VAT 0] 240 39 2 R 400 o 240
JE BRI K7 [29] [30]. HAE GC B /R 4 52+ Tsutomu %531 1AF 58 & I 5 1E 5 % B ZHAH
b, B4 LiH SPARC mRNA FKik/K-FItmE, H5{% SPARC FKikAHL, & SPARC FKIATI/GH % . Chen
32K, 1E 140 LU EEF, & SPARC KIA5{K SPARC KiAML, HEHE %, M Chew
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S5F0 Liang 2593 MIHRIE T SPARC K21k 5 120 FIAD 114 145 B e B e 2 K WA 7R A 92 [33] [34].
SPARC W] BELE A [R] PR RE A 7] —Jes i () AN [7] % e B BUR FEAS [B] (VR L o AT 78 R IRAE B Jie 4 23 SPARC
FikmTESHS, HIER %,

JEERB AT T AEYE B0, EHRIEARRE: 1) SR EAER D, Til—2y
KEEA RGBT UL R . 2) FTHRKEMIEREAR . SISl T LA, DUEE IR AL 7
il TR 2 L e TR RS ML

B2, BATRLAYE RN, NBEEESIEFEHASIERFEATSEEH T 5 AR ZEFRIERENR,
DEGs H 1 B JE R o] B8 B 988 R0 W A S ) v T 7 H A5 1 R A IE 3
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