o E MR AR AT A% hitp://www.biother.org
190 - Chin J Cancer Biother, Feb. 2019, Vol. 26, No. 2

DOI:10.3872/j.issn.1007-385x.2019.02.008 gm 5)1'
iR ERENEMERFETH
SRR AR, TEN, = BHEKF AW ERFIAEFE, & M 545006)

(3 E] 86 @8l EWE RSN 3R FRIA, R IR LR L5 588 . & & \GEO $¥E & T 3, GSE40791 .
GSE68571.GSE43458 FIl GSE18842 ik ¥it4fs , 4 4 B 51 B0 2 B G R A5 i s A G 22 S AR BE IR, ) FH STRING #udlst i A %2
S T F DRI S M e 2 (1R ) EL AR 4%, 4230 i e 0 2% i ik (RIS b e SG 8 BE IR . S8 3 DAVID R 2% 3 R b idh 47 5
DR B0 WIT » R 9 35 DR A B 7 i s 200 o BT 4R AT P T 8 Th R Bt G N 5 BB B TS K R 48 R WID 0 2 3R A5 i i
ARG 3T AN R 120 AN N R BE R, e Th R B - B I AH TLAE P 2% Ji i MCODE 50 7R 82 -8 VR ELAE 4 i)
R DL T S5 3 A (KIF 14, SEPP1, SPP1, RBP4), Fie & S AT 11 4 ANRRERL 43 731 2 5 41 il Jo 34 10 46 25 1 &1 P 285 B AR 4
AR I TAE . ZIIE 4 AN S DR 7 i i A0 IE & 440 7 B B 3R TA 22 57 (P<0.05)0 AEA7 20T 7R KIF 14 1) 332 %o i fi e 1) 951
JE A 3 52 (P<0.01) , SEPP1. SPP1 X i 5 A A7 K A7 15 35 52 (P<0.05) , RBP4 X i 3 1) AR A7 52 M JC 4o i 2 3 3L (P>0.05) .
& e I AW E BT IR M I R R 55 11 AL 25 R R R IA BRI Y 34N 25 S R IA AR B 3 ELX R T R i
SR SR TR, oF i e (102 RO T 7 B A T R, 4 v Tl e L R B LR

[RSEIR] Tl s BRI R IA B, ; 2 R AL A

[FFE5ZES] R730.5;R734  [SCEAFRIREB] A [XEHS] 1007-385X(2019)02-0190-06

Bioinformatic analysis on related genes of lung adenocarcinoma

GAO Qiang, ZHONG Yingying, DING Huajie, YE Yun(College of Biological and Chemical Engineering, Guangxi University of Sci-
ence and Technology, Liuzhou 545006, Guangxi, China)

[Abstract] Objective: To indentify the candidate genes and signaling pathways in lung adenocarcinoma by analyzing gene profiles
with bioinformatics. Methods: The expression profiles of GSE40791, GSE68571, GSE43458, and GSE18842 were down-loaded
from the Gene Expression Omnibus (GEO) database. The four microarray datasets were integrated to obtain the differentially ex-
pressed genes related to lung adenocarcinoma. STRING database was used to construct the protein-protein interaction (PPI) network
of differentially expressed genes, and to further explore the gene modules and the key genes. DAVID was used to perform the gene en-
richment analysis of each gene module, and to explore the regulatory function of each gene module in adenocarcinoma cells, as well as
the relationship between the key genes in the module and the prognosis of the patients. Results: Thirty-seven up-regulated genes and
120 down-regulated genes were obtained from the primary screen, and the protein-protein interaction(PPI) network was successfully
constructed. According to MCODE algorithm, we constructed gene modules and calculated the core genes (KIF14, SEPP1, SPP1,
RBP4) in the PPI network. Finally, four modules were proved to be involved in regulation of cell cycle, blood coagulation, cell adhe-
sion and cell metabolism, and four key genes were proved to be differentially expressed between lung adenocarcinoma tissues and nor-
mal tissues (all P<0.05). Survival analysis showed that expressions of KIF14, SEPP1 and SPP1 had significant effect on the prognosis
of lung adenocarcinoma (P<0.01 or P<0.05), while RBP4 exerted insignificant difference in the survival rate of lung adenocarcinoma
patients (P>0.05). Conclusion: With bioinformatics, three differentially expressed genes between lung adenocarcinoma tissues and nor-
mal adjacent tissues were finally screened out and proved to be closely related to the prognosis of patients, which provided new

thoughts in the diagnosis and prognosis prediction of lung adenocarcinoma and improved the study efficiency on the mechanism of lung
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Fig.1 Venn diagrams of the differentially expressed genes identified in four datasets
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Fig.2 The PPI interaction network of differentially expressed genes in adenocarcinoma

Figure 3 shows the gene modules constructed by MCODE algorithm. The key gene is the seed node gene that extends the gene module;
KIF14, SEPP1, SPP1 and RBP4 are the key genes in gene module A, module B, module C and module D, respectively

3 BER-ZEEHEEEARNSPRERERR
Fig.3 Gene modules in PPI network
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Tab.3 Gene enrichment analysis of PPI network

Rank Category Pathway Gene P
Module A KEGG Cell cycle 6 0.01
P53 signaling pathway 3 0.01
GO ATP binding 6 0.01
Regulation of G2/M transition of mitotic cell cycle 2 0.01
Spindle midzone 2 0.01
Positive regulation of cytokinesis 2 0.05
Nucleus 6 0.05
Cell division 2 0.05
Module B KEGG Complement and coagulation cascades 4 0.01
GO Blood coagulation 3 0.01
Extracellular exosome 5 0.01
Platelet activation 2 0.01
Basement membrane 2 0.01
Blood microparticle 2 0.05
Module C KEGG ECM-receptor interaction 4 0.01
Focal adhesion 4 0.01
PI3K-Akt signaling pathway 4 0.01
GO Proteinaceous extracellular matrix 3 0.01
Extracellular matrix structural constituent 2 0.01
Cell adhesion 2 0.05
Module D KEGG PPAR signaling pathway 3 0.01
Pathways in cancer 3 0.05
GO Glucose homeostasis 3 0.01
Extracellular space 5 0.01
Response to retinoic acid 2 0.01
A B C D
. — i :*?: N “:r_*w 10
; 3 $ g 8 1
2 I ¥ ¥ ST S
6 & 8 T 67
21 J 2 6 4
% 4
17 2 2| 2
01 : 0{ — — 0 : 0 .
(1489, am(N=347) (um(T)=453. mam(Ny=347) (um(T)=483.mom()=347) (=453, mum(Ny=347)

KIF14(A) and SPP1(C) are highly expressed while SEPP1(B) and RBP4(D) are low expressed in lung adenocarcinoma tissues
compared with normal tissues(all P<0.05)
&4 FhBRFEFNIE ¥ HH4E 42 KIF14(A), SEPP1(B), SPP1(C), RBP4(D)RIZHIE R
Fig.4 Differential expression of KIF14(A), SEPP1(B), SPP1(C), RBP4(D)

in lung adenocarcinoma and normal tissues
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The expression of KIF14 has significant effect on prognosis of lung adenocarcinoma (Logrank P=0.00058). SEPP1 and SPP1 have
significant impact on patients” survival (Logrank P=0.034, Logrank P=0.015), and there was no statistically significant effect of RBP4

on patients” survival (Logrank P=0.29)
5 BiBR#E+ KIF14(A)\.SEPP1(B)\SPP1(C)RBP4(D)%ik 5 B &5 B+ 7 HhZk
Fig. 5 KIF14(A), SEPP1(B), SPP1(C), RBP4(D) expression and prognosis survival curve of lung adenocarcinoma
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