b T R mE e S 4T

AR S E R BEEANENEEFSN

Acad J Chin PLA Med Sch  Oct 2018, 39 (10) http://jyjxxyxb.paperopen.com 903

WL, AR, RO
AR E G ER M AFE, R 100853

WE . BW WP IRRIN 6 kb kA 22 Rk B R, IRk R e T I e R . iR AR R SRR 1
(GEO) T Ui A OCE r &dl , R R 1575 Limma P2 PG00 1 22 5 FAHE D, X 22 5 3RIK B HEAT GO MTKEGG & 4253017
B EAE P28 o3 BT S 28 R RE R A A7 o b, SR Tt i A 25 S ik L TN 628 >, v i 263 4>, R
365 Ao WA 22 SRR T A WE BAEARDC T, A IRAIM RN | p53 5 S . ECM 23 FAHSCHERT . DNA F5RCIEAT
PPAR {5 3l % . A ZE B oy 55 (5 5 I 5 il e 2% 2 % g G, [l i i 4 T MAD2L1. CCNB1. DLGAPS. CDC20.,
TOP2A, MELK. BUBIB, CCNA2, CDKI1., CCNB2 10 /MJCHEEEDR , 3 b G R 75 i i is 2H 21 b e B 35k Bl Ho 5
WURASE . G50 Tk Hh 025 57 35 DR RN 5 308 A B~ om0 I 68 s 2995 43 MLkl Ay BELA ] Sy s RS 1) 357 OB 5 412
PE—5E B SR o

KR - W AEWE RS s BRRES 2RI

RESES : R7342 XEERER : A CEHS : 2095-5227(2018)10-0903-08  DOI : 10.3969/j.is5n.2095-5227.2018.10.017
[ £& H iR A1 - 2018-10-11 10:10 [ & B AR E + hip://kns.cnki.net/kems/detail/10.1117.R.20181011.1010.002.html

Bioinformatics analysis of potential crucial genes in lung squamous cell cancer
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Abstract: Objective To explore the differentially expressed genes related to the occurrence and development of squamous cell lung
cancer along with screening out potential drug targets. Methods The microarray data associated with squamous cell lung cancer were
obtained from GEO database and identified differentially expressed genes (DEGs) based on Limma package of R statistical software.
Gene ontology (GO) and KEGG enrichment analysis, protein-protein interaction (PPI) network analysis, and survival analysis for
network hub genes were performed. Results A total of 628 DEGs (263 up-regulated and 365 down-regulated) were identified. Based
on these DEGs, a number of bio-pathways appeared to be altered in squamous cell lung cancer, including cell cycle, p53 signaling
pathway, ECM-receptor interaction, Mismatch repair, PPAR signaling pathway and Cell adhesion molecules (CAMs). The top 10
centrality hub genes MAD2L1, CCNB1, DLGAPS, CDC20, TOP2A, MELK, BUB1B, CCNA2, CDK1 and CCNB2 were identified
from the PPI network and they were associated with prognosis of patients. Conclusion The present study identifies hub genes and
signal pathways, which benefits us to get insight into the molecular mechanisms of carcinogenesis and development of the disease,
and it may provide a theoretical basis for the study of clinical targeted therapy.
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Fig.1 Result of DEGs in GSE30219 and GSE3268 Datasets and
Venn diagram for DEGs
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Tab.1 Basic information for two sets of SCLC microarray

GEO series Platform Gene chip Tumor samples (n) Normal samples (n) Design type
GSE30219 GPL570 HG-U133_Plus_2 61 14 Samples unmatched
GSE3268 GPL96 HG-U133A 5 5 Samples matched

Notes:samples unmatched indicate tumor and normal tissues from different patients, while samples matched indicate tumor and normal tissues from same patients
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Tab.2 Gene ontology analysis of differentially expressed genes

Expression Category Term Count P
Up-regulated GOTERM_BP G0:0008544 (epidermis development) 14 4.71E-10
GOTERM_BP G0:0051301 (cell division) 24 4.08E-09
GOTERM_BP G0:0006260 (DNA replication) 16 1.43E-08
GOTERM_BP G0:0000082 (G1/S transition of mitotic cell cycle) 13 4.68E-08
GOTERM_BP G0:0031581 (hemidesmosome assembly) 6 5.64E-07
SOTERM_CC G0:0005737 (cytoplasm) 126 5.55E-12
GOTERM_CC (G0:0005654 (nucleoplasm) 81 7.76E-11
GOTERM_CC G0:0070062 (extracellular exosome) 79 8.01E-10
GOTERM_CC G0:0005634 (nucleus) 117 8.04E-08
GOTERM_CC G0:0005829 (cytosol) 80 5.40E-07
SOTERM_MF G0:0005515 (protein binding) 169 1.52E-06
GOTERM_MF G0:0005198 (structural molecule activity) 16 4.77E-06
GOTERM_MF (G0:0098641 (cadherin binding involved in cell-cell adhesion) 16 3.17E-05
GOTERM_MF (G0:0042802 (identical protein binding) 26 1.49E-04
GOTERM_MF (G0:0005200 (structural constituent of cytoskeleton) 9 2.44E-04
Down-regulated sOTERM_BP G0:0050900 (leukocyte migration) 16 2.72E-08
GOTERM_BP G0:0007155 (cell adhesion) 30 7.36E-08
GOTERM_BP G0:0007165 (signal transduction) 52 1.55E-07
GOTERM_BP (G0:0045766 (positive regulation of angiogenesis) 13 3.96E-06
GOTERM_BP G0:0043129 (surfactant homeostasis) 5 1.11E-05
GOTERM_CC G0:0070062 (extracellular exosome) 116 6.26E-16
GOTERM_CC G0:0005615 (extracellular space) 73 2.31E-15
GOTERM_CC G0:0005887 (integral component of plasma membrane) 60 1.96E-08
GOTERM_CC G0:0005886 (plasma membrane) 126 3.46E-08
GOTERM_CC (G0:0009986 (cell surface) 32 9.30E-08
GOTERM_MF G0:0005178 (integrin binding) 14 1.29E-07
GOTERM_MF G0:0008201 (heparin binding) 13 7.20E-05
GOTERM_MF G0:0005515 (protein binding) 201 7.73E-04
GOTERM_MF (G0:0042802 (identical protein binding) 28 0.001 622 779
GOTERM_MF (G0:0044325 (ion channel binding) 9 0.001 662 392

Notes: BP-biological process; CC—cellular component; MF—molecular function

*3 HEERFRIEXEEM KEGG pathway 747
Tab.3 KEGG pathway analysis of differentially expressed genes

Expression Term Count P

Up-regulated hsa04110 (Cell cycle) 18 1.88E-10
hsa03030 (DNA replication) 9 3.29E-07
hsa04512 (ECM-receptor interaction) 10 4.48E-05
hsa04115 (p53 signaling pathway) 8 3.05E-04
hsa05203 (Viral carcinogenesis) 11 0.006 649 561
hsa04974 (Protein digestion and ahsorption) 7 0.007 276 821
hsa00010 (Glycolysis / Gluconeogenesis) 6 0.009 688 538
hsa03430 (Mismatch repair) 4 0.009 703 227

Down-regulated hsa04610 (Complement and coagulation cascades) 14 1.56E-08
hsa04514 [Cell adhesion molecules (CAMs)] 14 6.81E-05
hsa04145 (Phagosome) 12 0.001 901 863
hsa00590 (Arachidonic acid metabolism) 7 0.004 997 117
hsa03320 (PPAR signaling pathway) 7 0.007 300 379

Notes: hsa—Homo sapiens;KEGG—Kyoto Encyclopedia of Genes and Genomes



906 fifp A R 2 e S 4T

Acad J Chin PLA Med Sch Oct 2018, 39 (10)

http://jyjxxyxb.paperopen.com

4 g AR M B TR 2l g A
SRR E R RN Z M ECR, A
STRING10.5(https : //string—db.org) 7 £k T. EL X} 628
A28 S IR B PR AT G A 2R R ELAE I 4% 06 &R
(protein—protein interaction network, PPI) o, &
ERAREOR A EAE 2408 0.9, 1537 h 621
TR 927 SFELA A EAERSCRIE, BT
1% 5 A U ELAE I 2% v 5 i 8t e R R
JEEAH O A O B R G B B DR T ) AP PR A W
FUIHE, K Cytoscape_v3.6.1 B 43 4 MCODE
X AR EAE M2 34T 200, 45380 Tl 19 4
R IE NG AR DA, B MLEFLIP JE R 41,
HA 18 AN FEDN M 0 R Y 22 57 R A Y (1] 2),
XZAZ OB LT GO FKEGG 4387, RHHS
SHEEAY R R MR B
FALO AR ARG O BRR S5 5408 G2/IM
WA 2200 2NN A I A2 A5 R, B 0 EEAE
53 % A AN R PS3 {5 S i A (E] 3). d
JG M Cytoscape_v3.6.1 4@ cytohubba, >R
MCC(Maximal Clique Centrality) 5 :75 %] MAD2LI ,
CCNBI1. DLGAPS5., CDC20. TOP2A. MELK.
BUBIB, CCNA2, CDKI, CCNB2 iX 10 /> 1E 7 5+
IR B DA S Bt 25 P AH EL A JH 00 255 v ) BT
Do Bl B2, 33X 10 /S SRR RE DA 249 DAy M8 9 41 21
LA Y 22 5 RAE LR . BR TOP2A BEHSL, HoAx
9 AN SR DA [ I A7 A T T T 20 A O A A R
B AW IX 10 A SR EE DN A 20k 5 i 8t
BETUGHICER, FATRAEAE R K ALK 1 (the
cancer genome atlas, TCGA) H fifi 8 98 5 4% 204 X
10 D ORBERE N HEAT T2EAF 0T, RILIX 10 4%
R DAL ) e 3 0 5 M R e R B TS A O
(P < 0.000 1), FikbkefEk (Kl 4),

Wit

VAR Sk, 1945 T PDI1/PD-L1 8 14 97 M H
ALY 259 SO ZE R, Il R iRy U T
WU, SR TE R MR YT 7 AT iR 2. A
I, X il g 0 DR A LR TR AT M A b
B, ARWFFEXT GEO Hh il g 415G £ s e A T
AR, BT MR 4L ZURN IE H AL S 25 R SRk
S, X 25 5 AR SE R TR A T T BE R 3E [ AR AT
I B 7 32 1 T 45 i 6l g 2 2 e Jre 9L I 8 VDA %
SLR B HOR SCHESE DR, Ry S5 SRR 5 I 9 1R T 42
HET I TERRE

TN 22 57 FRFH AT GO rMr & B, TE4:

Yot BTy i, bR A0 25 S R R R IR F2 B P e
Ao L, TR R 2 S AR A R Y AR v A
JRLZG AT T AR . AR, LT BT A g i de
FEARF R AN B R PR AR, A S iz
[F1) 266 B D3 RE ) 2 2 SR MR AR A 1R 28 1k . B AE 3R
R EELIR Y, fErFIIRe T, R ERR
RN FEEPTEREALSS . MEZ SRR
B MR SRAS R R A, TR R Y 25 S R A
W EEAE PSR S . B TEES G 15
RS ER E AR, S5 REA
) B i e, LR IR AR IR I AE A AR s R v b B -
[1] 5% % 7% (epithelial-mesenchymal transition, EMT)
(IR B bR . Y& E EMT I, bz i 40 i 1 6]
FUIRREARMLIE I, G AN E- B5EEEE IR ERIA,
JF HARTS N- S526E A o - FE ISR E R
ik, R A0 A R HE AR s A R IR
WG 7 R BN 52—, AR MR,
T2 U S AN E R R (ST AP
W RS RS 5 IF 0L I it B0 b og i 4 A4
MR, HPBER ovp 3 SR RZHUIMIE i
BB T el e A T,
PH Y 28 S AR LN T 2R R AR R A 30 . DNA &2
il pS3 1R . F5HE R A RAEHE T M. pS3
BEDA G —Fp g R BE A, HAE A AR h e
AR o p53 A AIEAE 55 i B e AN A
IEEESPVERT iz, RBHA AN A . T A
PATS . DNA 5347546 52 400 i) e 8 of A5 A6 il b ¥
PEEZAEH P BHTA BT R W] p53 KL g AE n]
PR g A RN L RS, R IO BT A3 R 4R
Fa PRI A A 28 S ek kIR T A
TEAMA S BE MRV, ARMRERN 707 AEAE DU
MRS M2 PPAR {5 Zid % . CAWHEHGE S AL
TEHA A BE WG 32 A (peroxisome proliferator—activated
receptor, PPAR) FI fig LA 4H M 2 RS 11y =X e it i
A B I ST Ak S e # v R R VR T

3ok o 2 S 8 K e TR i ) 2 10 AR IO 45 4
Iz OB, AR BZAZ ORI D 6E 32
AR TP 40 o 228 % A0 AR S e B O T, A
—EREE b R T R e A R R AR T B
B 10 A SCHEIE A TCCA O e v il i i
AR R IR R A A7 R e A, B 7R GBS N e 35
K i R R PUR B ZE M U I R . e,
DLGAPS JEN ity i & 1 DLGT, 1EN—Fhsh &
PR AR e (R B RO 38 . H TR 225
AN IR A QT 20 e . SRR 200 B 5 IO e A 1



R PR e Al

Acad J Chin PLA Med Sch Oect 2018, 39 (10)

http://jyjxxyxb.paperopen.com 907

B 2

Fig.2

HIBEAHEEIEAMZE (L) MCODE
FRIFBIA B A% DR E (TY)
Protein-protein interaction network
for products of DEGs and subnetwork
screened by MCODE plug-in

Notes: Each dot represents a protein, and
the interaction between the proteins is
indicated by a line. The more protein links,
the more important the position in the
network is



Acad J Chin PLA Med Sch  Oct 2018, 39 (10) http://jyjxxyxb.paperopen.com

908 F R PR e 2 4l

Pvalue
Sister chromatid cohesion

8e-04

Regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle
6e-04

Protein ubiquitination involved in ubiquitin-dependant protein catabolic process
de-04

Proteasome-mediated ubiquitin-dependant protein catabolic process
2e-04

Positive regulation of ubiquitin-prtein ligase activity involved in regulation of mitotic
cell cycle transition

Nagative regulation of ubiquitin-prtein ligase activity involved in mitotic cell cycle
Mitotic sister chromatid segregation

Mitotic nuclear envelope disassembly

Mitotic nuclear division

Mitotic cell cycle checkpoint

G2/M transition of mitotic cell cycle

Cell division

Anaphase-promoting complex-dependant protein catabolic process

0.0 2.5 5.0 7.5 10.0
Gene count

Gene count

e 3

Viral carcinogenesis ® 4
@5

®o

7

p53 signaling pathway — : ;

-Log,, (P value)

HTLV-1 infection [H» I 10
8

6
Gty o . B 3 HEEAAEERRGDLERERN GO MM
(k) FIKEGG pathway 2347 (T)
10 20 30 40 -2 Fig.3 GO and KEGG pathway analysis of DEGs in the

subnetwork of PPI network

H AT Z 5 AR D PURe 25 M pE s i3 bR . (BE7T
TERAY R, Cheng 45 " 38 i 5296 & B MELK 76 fiti

Fold enrichment

A0 AL XA E] DLGT AU E 2k 'Y, Wang 28 1)
W58 & B DLGAPS 3 A A9 UL ER AT 515 NSCLC 41 /it

RS MG, TR AT A S 2 Y T RS
M7, BAh, AR EEAI RS REREN
TG ARG . MELK 3 R 4 s B4 IR ity 5 S R P
fiti, %8 T AMPK/snfl 2 (G iR 0 22 2R /
TREIRIE . BP9 R MELK 5@ i3 #5 21k CDC25B
A T-AF 5 8797 B 1 R AR E 1G5, I . MELK
WL TE SerlS i S BERAL p53 K T4 -

I AS49 4 Z R A RN I A0 M A, A T
TGF-B A7 F AT RS o $E R BATHE MR f R
B, 77 TGF-B ZENMTFZ T, ik
I MELK #6057 7T B S 0F & 19 EMT %5
TOP2A FE[H it DNA M A B, %M 5% kit
FEH I FIACAE DNA MRS, 5200 e € A v
Soyes, fEdEpR ) kA PN, B AT FDA Bt



b T R mE e S 4T

Acad J Chin PLA Med Sch Oct 2018, 39 (10)

http://jyjxxyxb.paperopen.com 909

1.00
Strata
—+ Low expression
? 0.75 - —-4- High expression
=
<
°
2 050
=
.z
>
5 0.25F
»n
[ —
0.00 1 1 1 1 1 1
0 1000 2000 3000 4000 5000
Survival time (day)
Number at risk
Strata
Low expression |363 129 49 21 7 1
High expression|132 39 18 6 2 0
1 1 1 1 1 1
0 1000 2000 3000 4000 5000

Survival time (day)

4 HEEOHEERAMESEERNETFIN

Fig.4 Survival analysis of hub genes in PPI networks

JUAPHE ) TOP2A JE P A B 9@ 71 b 1. CDC20 4
20 B R 40 7 24 20, HiR E B RS AE s
JE AR EE A APC, Ja Bh Y O ik o 243FE A
JE 3 P, MAD2LI 2 K 4 fis 19 25 (e A 2257 4 95
ol A TR A A ) — N EE B A, T b
2§ CDC20 #ii 5 R it 2 A s, it i f
Yu e (R e o 2P WA B HES X 57 AR R
Wt siRNA [ MAD2L1 1193 3k ] J8 /b i Jeg 41 ity
AR I A0 BT RS R 28 P, LAY Y SC 3 [
CDK1, CCNB1, CCNB2, CCNA2 }: BUBIB ¥J %
R OV Briy etk VP ER S s i g = A )
AR, HAADUE TR e A5 g &
R IER R D) P

AT 5 i 16 4 114) 2 S 5 DR R 15 3 % mT DA
I AT B T A b B i 9 VR AE 40 R B R AL
i, [ A G RTG YT AT IE S A — 5 i B K
AL AT B AN XA Ry R SRS

S 3 Hk

1 Chen W, Zheng R, Baade PD, et al. Cancer statistics in China,
2015 [J ] . CA Cancer ] Clin, 2016, 66 (2): 115-132.

2 Bonomi PD, Gandara D, Hirsch FR, et al. Predictive biomarkers
for response to EGFR—directed monoclonal antibodies for advanced
squamous cell lung cancer [J1. Ann Oncol, 2018, 29 (8):
1701-1709.

3 Drilon A, Rekhtman N, Ladanyi M, et al. Squamous—cell
carcinomas of the lung : emerging biology, controversies, and the
promise of targeted therapy [ J | . Lancet Oncol, 2012, 13 (10):
e418-426.

4 Cancer Genome Atlas Research Network. Comprehensive genomic
characterization of squamous cell lung cancers [J] . Nature, 2012,

489 (7417 ) : 519-525.

10

12

14

15

17

19

20

21

22

Hanahan D, Weinberg RA. Hallmarks of cancer : the next generation
[J].Cell, 2011, 144 (5): 646-674.

Arima Y, Inoue Y, Shibata T, et al. Rb depletion results in
deregulation of E-cadherin and induction of cellular phenotypic
changes that are characteristic of the epithelial-to—mesenchymal
transition [ J | . Cancer Res, 2008, 68 (13): 5104-5112.
Petpiroon N, Sritularak B, Chanvorachote P. Phoyunnanin E inhibits
migration of non—small cell lung cancer cells via suppression of
epithelial-to—mesenchymal transition and integrin alphav and integrin
beta3 [ J ] . BMC Complement Altern Med, 2017, 17 (1) : 553.
Tungsukruthai S, Sritularak B, Chanvorachote P.
Cycloartobiloxanthone Inhibits Migration and Invasion of Lung Cancer
Cells [ J ] . Anticancer Res, 2017, 37 (11): 6311-6319.

Otomo R, Otsubo C, Matsushima—Hibiya Y, et al. TSPANI2 is
a critical factor for cancer—fibroblast cell contact—-mediated cancer
invasion [ J ] . Proc Natl Acad Sei U S A, 2014, 111 (52):
18691-18696.

Kang R, Kroemer G, Tang D. The tumor suppressor protein p53 and
the ferroptosis network [ J/OL | . https :
retrieve/pii/S0891-5849 (18 ) 30907-9.
Hong B, van den Heuvel AP, Prabhu VV, et al. Targeting tumor

/Minkinghub.elsevier.com/

suppressor p53 for cancer therapy : strategies, challenges and
opportunities [ J ] . Curr Drug Targets, 2014, 15 (1) : 80-89.
Grgurevie S, Montilla—Perez P, Bradbury A, et al. DNA
polymerase nu gene expression influences fludarabine resistance in
chronic lymphocytic leukemia independently of p53 status [ J ] .
Haematologica, 2018, 103 (6): 1038-1046.

Roy S, Tomaszowski KH, Luzwick JW, et al. p53 orchestrates DNA
replication restart homeostasis by suppressing mutagenic RAD52 and
POL 6 pathways [ J/OL ] . htips : //elifesciences.org/articles/31723.
Giaginis C, Politi E, Alexandrou P, et al. Expression of peroxisome
proliferator activated receptor—gamma ( PPAR-gamma ) in human
non-small cell lung carcinoma : correlation with clinicopathological
parameters, proliferation and apoptosis related molecules and
patients' survival [T . Pathol Oncol Res, 2012, 18 (4): 875-883.
Shi YX, YinJY, Shen Y, et al. Genome—scale analysis identifies
NEK2, DLGAPS and ECT2 as promising diagnostic and prognostic
biomarkers in human lung cancer [ J | . Sci Rep, 2017, 7 (1):
8072.

Chang ML, Lin SM, Yeh CT. HURP expression—assisted risk scores
identify prognosis distinguishable subgroups in early stage liver cancer
[J].PLoS One, 2011, 6 (10): ¢26323.

Wang Q, ChenY, FengH, et al. Prognostic and predictive value of
HURP in nonsmall cell lung cancer [ J | . Oncol Rep,2018,39 (4 ):
1682-1692.

Seong HA, Ha H. Murine protein serine—threonine kinase 38
activates p53 function through Serl5 phosphorylation [ J ] . J Biol
Chem, 2012, 287 (25): 20797-20810.

Cheng J, Qin B, Liu B, et al. Maternal embryonic leucine zipper
kinase inhibits epithelial-mesenchymal transition by regulating
transforming growth factor-beta signaling [J].Oncol Lett, 2017,
13 (6): 4794-4798.

Lan J, Huang HY, Lee SW, et al. TOP2A overexpression as a poor
prognostic factor in patients with nasopharyngeal carcinoma [ J] .
Tumour Biol, 2014, 35 (1): 179-187.

de Resende MF, Vieira S, Chinen LT, et al. Prognostication of
prostate cancer based on TOP2A protein and gene assessment :
TOP2A in prostate cancer [J].])Transl Med, 2013, 11 : 36.
Zhang Y, Wang H, Wang J, et al. Global analysis of chromosome
1 genes among patients with lung adenocarcinoma, squamous
carcinoma, large—cell carcinoma, small-cell carcinoma, or non—

cancer [ ] | . Cancer Metastasis Rev, 2015, 34 (2):249-264.
(F%£91811)



( 42909 T)

23

24

25

Nascimento AV, Singh A, Boushaa H, et al. Overcoming cisplatin
resistance in non—small cell lung cancer with Mad2 silencing siRNA
delivered systemically using EGFR—targeted chitosan nanoparticles
[J] . Acta Biomater, 2017, 47 : 71-80.

Zhong Y, YangJ, Xu WW, etal. KCTD12 promotes tumorigenesis
by facilitating CDC25B/CDK1/Aurora A—dependent G2/M transition
[J].Oncogene, 2017, 36 (44): 6177-6189.

Wang Z, Fan M, Candas D, et al. Cyclin B1/Cdk1 coordinates

26

27

mitochondrial respiration for cell-cycle G2/M progression [ J ] . Dev
Cell, 2014, 29 (2): 217-232.

Ko E, KimY, Cho EY, et al. Synergistic effect of Bel-2 and cyclin
A2 on adverse recurrence—free survival in stage I non—small cell lung
cancer [ J ] . Ann Surg Oncol, 2013, 20 (3): 1005-1012.

Chen H, Lee J, Kljavin NM, et al. Requirement for BUB1B/
BUBRI1 in tumor progression of lung adenocarcinoma [ J | . Genes

Cancer, 2015, 6 (3-4): 106-118.



	游路宽-肺鳞癌潜在关键基因的生物信息学分析
	页面提取自－页面提取自－1810-19.pdf



