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Abstract: [Purpose | To analyze the differential expression genes and gene sets associated with lung adeno-
carcinoma in early and advanced lung adenocarcinoma.[Methods ] Lung adenocarcinoma gene expression
profile data GSE10072 were obtained from Gene Expression Omnibus (GEO) database of National Center for
Biotechnology Information. Samples without clinical data were excluded. The samples were divided into ear-
ly stage group (stage I ,16 samples) and advanced stage group (stage Il and IV ,15 samples). Raw data
were normalized, quality control and analyses of differentially expressed genes by dChip software. Three
hundred and forty-four gene sets of cell signal pathways from MsigDB bank.The enrichment of gene sets was
analyzed by GSEA software. [Results] Fourteen differentially expressed genes including SEMA3,PLAU,
CDKN2A were obtained by dChip analysis. Data mining showed that differentially expressed genes obtained
were related with developmental programmed cell death,cell adhesion. Analysis of gene sets enrichment a-
gainst 344 pathways from Bicarta, KEGG,GenMAPP,showed that three pathways including Death pathway,
Leukocyte transendothelial migration and Focal adhesion were enriched in advanced lung adenocarcinoma.
[ Conclusion ] There are some differential expression genes between early and advanced lung adenocarcino-
ma,and some pathways are enriching in advanced lung adenocarcinoma.

Key words: lung adenocarcinoma; gene expression profile ;signal pathway; GSEA

i 9 8 B8k 7 EE B N 2 e R 1) — R [, e R PR R 2T il B & (adenocarci-
WG o MR YRR [ R A 45 R AL TSR M 20 noma of lung )& EL A BRAE 31k 6 W 40 i i B
22 70 AR ] 2= 90 AR R II Y 20 AR INT 1.5 Rz IiIg | 2 I 2R 2 o T kP 9 1Y) 209%0~30% , A1
YiAg B #:2012-05-02; 5 1 B #1:2012-09-04 T T A DIBR IS 5 AR 247 3 ATk 30% DAL i 22
ESHE. S RFEEARSESTE (S2011010004147) ; 1~ M E 225 B WS R, SR, 80% LA A /N4 M il 8 (non-

2011 FRAEESHE T EIHEE(2011C006) . .
BIRESE : T T, E-mail:docgpwang@yahoo.com.cn small cell lung cancer ,NSCLC) R E A e ,

‘P B R ﬁ 2013 #‘ % 22 1& g 1 # China Cancer,2013,Vol.22,No.1




Mk FARIGIT 5 AFAEAF R 8%~15% ., HIL, T
FR R K TR G 300 il it R A i TS RRAE [ B
15538 [, X il e ) L2 B | U 00 A Ay IR
Jr Y A EERE B

H mi A Sk il 98 2R 3 0 S 32 £ 05 T N R B
M, AR AR p-TNM 43 A% . b
WH R Z A R A R R, WA
BT AR ME G 1 USSR AE 4> T SRR R AT
5 PRI P A, TE PR & A L
il IS R R Ay B 8 SR TT AN BUG F
WF9E D7 A & T2 B RS, e 2 i 8 F 5 40
BRI HAOE 2 — 57 AR 5% 3 TR R Sk i i T B,
Xof il Hi i 2% 15 T BOH 14T 25 S e R B DR R A g 3
BN, DI HE— 20 LR Rk 1% 1 £ R e ] e
$0 i i 1) 3 AL

1 #RERE

1.1 B4R S i 3k BN S5 4 T Ak 12

5, AT SEE FE A9 bl (NCBD B GEO
BPE P2 (httpswww.ncbinlm.nih.gov/geo) H T %
GSE10072 #4lE 4 . GSE10072 I 36 5 1 K Tk
T 5€ BE (NTH ) 382 1% i 17 93 7 &6 (genetic epidemiology
branch), & H] GPLI6 its i - & , #5  2H 21 2 A4 oy i
Mg, BLFE 58 A MRIEE A 49 AN 1E il 4l SURE A 3t
107 MFEA S IR SO T 2805 i e 46 R .cel 6 203
o T A dChip FAFIE I 5 dh o i A RS LLE S
S B Sk R A B e N2 SRk, XA it
FhRAEAL o ARFE.E R 3 A i 2 FI e R PR BT 22 X
AASHE R TS PG oL, ZBRIRET 28 LA sS Fnis e
KT 5%0) 8 A A JL3R04% 31 A HEA Horh T 39
fili BRggE AR AR 16 A, ATV 1Al B g e AR 15 4,
12 MiREERRIEERSHFY

B 22 S 3K 4y B R ) dChip 511 93 B 4
17 odChip M KA ST R Li FIREGH L2
LAV R TR A IZATAE T Windows -
B, FET Affymetrix 5 KRN 3% & SNP s 7 %k
P, dChip ] #4722 5 HE PR 5 25 0 M Ry
S3AT INFIRL 5 3 B 2 RS I B0 B B SNP 1Y
P VUBO T AE . FRATT GSE10072 %4l 48 b i i &
&t FEAR A3 3R dChip #4722 5 5L R 40 0, B

‘P @ Ay 7@ 2013 #‘ % 22 ,& g 1 # China Cancer,2013,Vol.22,No.1

TR £ VE T ¥ 4% dChip #2AF 45 B i 17 (http://www.
dchip.org ),1.2-fold change ( 2= 5 1% £0) 19 & [X 9 %
P 22 AR
1.3 EFERAMEEIFREEMFEENSTH

& H Toppgene (http://toppgene.cchmc.org/) i £k
I3HT T E R AR IR 22 S B DY AT AR W Ak A T 40 Y
I3 A FI T DI REAE o Ao 18 e S DA A R DG e
J# (genetic association DB disease) 73 17 25 5 3L A 55
PRI 1 RE G
14 EREEESH

Z: BESCHRD 105 1, XN GEO B4 122 R A5 1 it i
TR R AT R R W 22 70 HT (gene set enrichment
analysis, GSEA), 5%, AT GSEA M3 MsigDB %%
i e 3RS 344 A R Y S AL TR O i BE R AR
(gene sets) 1E NS MILH4E | #% default weighted
enrichment statistic J7 3% , BRI 7 H1 # & 1 000 X,
b HEAL 1) P<0.05 B A& AR s R BH 1 Ak TR AR
GSEA K 4 & 5t B UL http://www.broadinstitute.org/

gsea/ index.jsp,

2 &F R

21 BREEMREFE—L

HEATECHE A3 T Z 00, B SR B e AT A
IS e A (O R 2 R B ) = i W RS A 1O 4
P o3 Hr , IH—AL 45 3R (Figure 1), it FEASAY S MA
[ (M-A plot after normalization) 7] DL FL W WL %% & 4t
T 1 TE 2 DA KR 5 AE AR5 — T I R G e . &
H A — A= A R A R 2, R TM 5 A
Z MRS R . NEHR AT LA, 4t 3 —1k )5,
MES A HE B A MM T X Ul B R Y %38
25 5 5L A (2 () A A O, RIH—14b )R
RGNV W2 TR T .
22 ERFREERASH

K dChip 2 M 3K 1% GSE10072 #4is 5 b
3UACT 8 vs AV ) & K88 R FEAS HEAT 22 5
Ko B , 3545 14 A i 22 5 8GR L X (Table 1),
23 ERREEEEPEEREN

W18 7R T AR LY 25 5 Rk S AR W 2 0 3K
ATTXT T 3R B 25 5 3 18 JE DR 1 A7 2B 3 I A R 4y
Br A5 R R I, FRATTAR I 25 55 ik SE A 32 22 5 40 i



M-A plot before normalization M-A plot after normalization

a. M-A plot of microarrays before normalization b. M-A plot of microarrays after normalization

Figure 1 M-Aplot of microarrays red/green ratio

Table 1 Differential expression genes of lung
adenocarcinoma from gene sets GSE10072
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Figure 2 Biological process of lung adenocarcinoma differential genes F Bicarta. KEGG .GenMAPP = J % 2
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Table 2 Data mining results of lung adenocarcinoma differential genes

Gene symble Gene name Related cancer
EPHX1 epoxide hydrolase 1 Many cancers
IMPA2 inositol(myo)-1(or 4)-monophosphatase 2 Stroke, bipolar disorder
CX3CL1 chemokine (C-X3-C motif) ligand 1 Colorectal cancer
SEMA3 sema.domain, immunoglobul.in domain (Ig), short basic  Lung cancer, prostate cancer
domain, secreted, (semaphorin) 3C
KIT v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene  Ameloblastoma, acute T cell leukemia, gastrointestinal
homolog stromal tumor
PLAU plasminogen activator, urokinase Lung cancer and many other cancers
ASS1 argininosuccinate synthetase 1 No
HMGA2 high mobility group AT-hook 2 No
CDKN2A cyclin-dependent kinase inhibitor 2A Lung cancer and many other cancers
CYRG61 cysteine-rich, angiogenic inducer, 61 No
FERI1L3 fer-1-like 3, myoferlin (C. elegans) No
Cl4orf147 chromosome 14 open reading frame 147 No
SLC38A1 solute carrier family 38, member 1 No
PLACS placenta-specific 8 No
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Table 3 Enrichment of genesets related to biological pathways
No Pathway Size NES P FDR
1 Death pathway 32 -1.893 <0.001 0.102
2 Leukocyte transendothelial migration 101 -1.794 0.002 0.223
3 Focal adhesion 187 -1.752 0.004 0.251
4 ECM-receptor interaction 81 -1.726 0.004 0.261
5 Apoptosis KEGG 49 -1.669 0.026 0.387
6 Mitochondria pathway 20 —-1.664 0.006 0.338
7 Caspase pathway 22 -1.638 0.020 0.380
8 Apoptosis GenMAPP 43 -1.616 0.024 0.411
9 Apoptosis 79 -1.593 0.012 0.455
10 Proteasome 17 -1.592 0.008 0.414
11 Cell communication 109 -1.590 0.019 0.382
12 LairPathway 15 —-1.548 0.021 0.500
13 Epithelial cell signaling in Helicobacter pylori infection 61 —-1.546 0.016 0.468
14 Cytokine-cytokine receptor interaction 226 —-1.544 0.034 0.443
15 Statin pathway PharmGKB 17 -1.536 0.040 0.440
16 Regulation of Actin Cytoskeleton 181 -1.516 0.018 0.484
17 Hypertrophy model 20 -1.508 0.037 0.484
18 Cell adhesion molecules 115 -1.508 0.054 0.458
19 Akt pathway 17 -1.499 0.040 0.439
20 TGF beta signaling pathway 81 -1.464 0.050 0.465
21 GH pathway 27 -1.440 0.031 0.438
22 Tight junction 120 -1.432 0.014 0.446

Note:data in the table were lined by normalized enrichment score.
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