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[/ ) F=581 J/MUKYE (non-small cell lung cancer, NSCLC ) 4RIk # WHEM R =~ —, HE
TR AL AT RS . AFSE B AL B2 INSCLC & A5 /& J (R SERE L IR RN %, INSCLCR R AL ML KL [l 3A
IR BE R 2RI . %k 18 FAZENALE S5 M7 ( gene set enrichment analysis, GSEA ) ) K X} BB KR AE BASE IR
JUHT (meta-analysis, meta ) (977, iid H AR 4L KT 2 MINSCLC A& AR 2 JRe ) JC R % NI Rl . 25 R 3 GSEA
Flimeta W14 HT 7 VA5 H AT I o, A 05 1o 14 3 3 A 6 B B AN AT S A LB 2R Rl s . 7R 2 B I
H3IFEH B G4 S (P<0.05) 5 AN S HLEh 2 7 Fism s Fp 32 AR LA i 248 3 (P<0.0S) . 5ig
i 25 KX SR 00 B L s 2 P DR B ] E S NSCLCHI R A R A IR 2R, 5 AR ST /NI 0 X 7P 4%
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[ Abstract ] Background and objective Non-small cell lung cancer (NSCLC) is one of the most common malignant
tumors; however, its causes are still not completely understood. This study was designed to screen the key genes and pathways
related to NSCLC occurrence and development and to establish the scientific foundation for the genetic mechanisms and tar-
geted therapy of NSCLC. Methods Both gene set-enrichment analysis (GSEA) and meta-analysis (meta) were used to screen
the critical pathways and genes that might be corretacted with the development and progression of lung cancer at the transcrip-
tion level. Results Using the GSEA and meta methods, focal adhesion and regulation of actin cytoskeleton were determined to
be the more prominent overlapping significant pathways. In the focal adhesion pathway, 31 genes were statistically significant
(P<0.05), whereas in the regulation of actin cytoskeleton pathway, 32 genes were statistically significant (P<0.05). Conclusion
The focal adhesion and the regulation of actin cytoskeleton pathways might play important roles in the occurrence and devel-
opment of NSCLC. Further studies are needed to determine the biological function for the positiue genes.
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DLES R A TR, A5 31 1 OB L e Bl . dkam AR
TIPS A g% ( gene expression omnibus, GEO ) (2l
(B2 290 1 55 290 & A i Je s DR G i) S B PRI 4
RITPIRIEE AL, R — I E R, T RE#
DX AN, SubramanianZ P LR 41 5 4 ( gene set
enrichment analysis, GSEA ) Sy M, %7 R BEAE I Xt R
SRR v BE T L DN 2 R G2 52 R B K A ke
P S L R B . R A BT — AL TR A 2 RS Y
FERF RS i, TR SRR R A b
FIRARDE DL B X P RIS AR R G 1200
A, RERSER-& . FEA L bR o kSR
BUAAAE, ARSERE S EdEAREZ 2R, o
Mt (' meta-analysis, meta ) J=—FP Ol 1T A0fFSR 73k, AT X[
— AR K A M TR R 25 R AT IS . Geit b
AR Ay, DUIFRAS B R s 245 R Y. Rl iR
R NENSCLOIE it i vh LRl A i LR ek, aT BE
T H FEMAINSCLC & A 2 RE R DG HERE [T, TR AR 5 7
GSEAFmetas3 My J5 X HREAL LS (93 NSCLC 4 FE A
HHRIR I BRI T 400, BB L R AT RESZ INSCLC
KA R TR DB [ ALY, JNSCLC & bl il A i 5%
PEALE B HS LA

1 R 575%

1.1 MEF ARBFSY 5 E 8 2 54 1] 4 “non-small cell lung
RS il ifF 5% 2 7 A “expression profiling by array”,
TEGEOKE# ( http://www.ncbi.nlm.gov/geo/ ) SRE
S5 RAR A FNSCLCA Kl 42 BE R 2 k8 Bdi A 114
o WEBARE AR . OB L AURAT SCHR
SCHEM AL ZH mRNAF IR A8 s @B EHIA
NSCLCHFZH A FIIEH LN I QAR Z IR IFUA
ZhRECEESE ;. @ORERUREL AR L EREA
OBIRERREARLIUR NEITHA . )5, HA3E
FEABIREMART (£1) .

»
cancer”,

=1 55EEERABBEBENERER
Tab 1 Characteristics of datasets selected in the studies

1.2 Jrik GSEAJy ¥kl ApHr2 L b ikEA 2 [ 22 53
IRFED, RIAEA AT RIS LIARAG I B e PR R 58 22 S A AR
o3 FHRIE SR IRE I, HEATSET oA, A5 2 EE L[]
BUBHYIE . meta )y X0 BEEURE AT LR, K54k
FrmetaspHir, 14322 SRR IL, AT 255 K 31
HfREPRZE (The Database for Annotation, Visualization and
Integrated Discovery, DAVID ) (X3 152153 #6 5E (X AT B FIr7E
38 % . 745 1 3 Bioconductor ™ 42,10, 1A %) B 48 17F
FIARUEILAL BR, PR faffey AR MASE 1" St affyme-
trix’V- 15 A BRI EA T S RE | PR AL FILog2 e 4t .
SR B — B BAE A MRS AR S R HT S R 5, {3k
WA BARZRRNMERA TR ( kyoto encyclopedia of
genes and genomes, KEGG ) B e e e R A T
GSEASTHT, SIBRAS 50U 43 57 B <0.S P BE AL, An R — 4Bk
RIS N LA EREE, RAR AR SN ER ( inter-quartile range,
IQR) # i %N . GSEAf id Bioconductorffcategoryfi,
Py, RATEE 10 R R A2 R B, sl e 00 B — 4>
T R R R R AT AR G, a3 1,000 K AR B Y HE S 2H A
( permutation ) #7545~ [ A PIE, s FISAS 9.13%K
F, T8 A 50 1 32 i e ] e g% R R A SR BB R P

fi, FEEadAR"™ ( A MR SR

2% BRI ROTE, f)5 R B P<0.0SHYFEIN
Xof 33k 6 K DX 3 % 4 43 i 3 DAVID - ( http://david.abec.
nciferf.gov ) HHAYKEGGIEIAT /04T

2 HR

2.1 GSEASMHT 1 FGSEAJT AR 3B HAE I T o RESE A
w4, GSE19188%iafE m 4 k13945, Tl
P%40%%; GSE7670%ln 4 & 48 th i@ k10655, T il
P245%; GSE188424 4 L = A2 il Lk 11255, FiHi#
5745, LA B GSE19188 FlIA i A2 GSE 188423/ [
BVERR o A3 E R T A B T L, R

GEO accession Contributor Year Chip Experimental design  Probs Source Disease  Normal
GSE18842 Sanchez-PalenciaAetal® 2011 HG-U133_Plus_2 Paired, tissues 54675 Homo sapiens 45 45
GSE19188 Hou J et al®®! 2010 HG-U133_Plus_2 Unpaired, tissues 54675 Homo sapiens 91 65
GSE7670 SuLJetal” 2007 HG-U133A Paired, tissues 22283 Homo sapiens 27 27

Paried: compare non-small cell lung cancer (NSCLC) to normal controls from the same patients with NSCLC; Unparied: compare NSCLC from men

with NSCLC to normal controls from men without NSCLC.
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B R8T A, TR A A 225
2.2 metad3 Bt 3z T U 646 95 X0 3 B4t B Bl A3 BT A5
BEAFERMPENG, B HESAS 9.1318 HIEE £ i meta
AXPATRAG 0, 11,1770 38 K (P<0.05) . il
1 DAVID Y KEGGE HEA i B 1 4, 3% 1,177 kN Ay
162 KR BE S AEKEGGE P g i i, 20 A e T I
RU19Z%IE I . it il % ( pathways in cancer ) | Fi%
BEi % (focal adhesion ) | ZHAf-E 22 L8N A 11 47 36 %
( regulation of actin cytoskeleton ) | MeAEME g (endo-
cytosis ) . Fe-y-RAMFAHMEAE i ES ( Fc gamma R-mediated
phagocytosis ) . & 25 5@ (insulin signaling path-
way ) | IEBEAIE R (lysosome ) | FIAHMLES N IERE (R
Zili % (leukocyte transendothelial migration ) | K% %%
% (adherens junction ) |, #LEFRET(H 5 (neu-
rotrophin signaling pathway ) . 4 Jifd &} 3& 5t 32 A4/ FH i [
( ECM-receptor interaction )  Fij %! igJ& 18 % ( prostate
cancer ) | K IIH45E/EFIiE I (long-term potentiation ) |
AR % (renal cell carcinoma ) | A Z R A 2R
W % (arginine and proline metabolism ) | UK K IHFTF A
JEYLIE P ( pathogenic Escherichia coli infection ) | FHZ 5
JRiE % (glioma ) | BMEJeEiE % (bladder cancer ) | [

fiti 52 I % ( proteasome )

2.3 R IEITREE R T W I GSEA R meta P 5 12:45
FNE SR SN KA BEEME (E1) Fgni g 2L
WLahEE A g (K2) , HizM A E 20 KA s T
R, GENRATASTE T, 19 B3 EEAE L A B E
PR R 240 B SR LB 2 P R A S T O B RS
P RE5 1% ZDVID ( http://david.abee.ncifcrf.gov/conver-
sionjsp ) $HE EHEA TR 7 A PR, 15 234 50 iz
BT S BRI B PR . GSE19188 HLTE Kl 45 B % fir 1 22
AN 1524, GSE7670%1354~, GSE18842151521;
GSE19188 HL {41 i 1 22 JIL 3 & P 9 7 10 % T 5 22 S Sk
[K114119>, GSE76707%71187, GSE1884277135/ ), it
o metain T 45 LT 15K 25 B B rh 22 A SRR X
(P<0.05) FYSEDRI31AS, 2 LB 42 L3 2 s s i v
ZFAGIFE L (P<0.05) R3S (£2) .

3 it
Rt 25 B R0 A RS BT 32 P, R RS R B0

IR R TR R T A 2 Ay . RN R T A
W — AL TR R A PR (AN R FIEE ) fY

B 1 HEPEERERE (B K %&EFMIDAVIDE £ H f HIKEGGH#E Ehttp://www.genome.jp/dbget-bin/www_bget?map04510, *P<0.05BE #Ei%iE %

HREEE)

Fig 1 Focal adhesion pathway (The chart is from KEGG database, http://www.genome.jp/dbget-bin/www_bget?map04510, *P<0.05)
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B2 fmgrizEaiEtEgrE=E (BARETMDAVIDE £ H hHKEGGEHE Ehttp://www.genome.jp/dbget-bin/www_bget?map04810, *P

<0.05 B 7EiZ@ i EH)

Fig 2 Regulation of actin cytoskeleton (The chart is from KEGG database, http://www.genome.jp/dbget-bin/www_bget?map04810, *P<0.05)

SR B, T E RIB R RERR A LR R SRk A
DA SHe SR 5 5 955 ST P R DR A 7 ALk 3 R
WA T, H U A 0 Ar, TR
AR, W RE IR 2 A RO R IR H XS A
PEMUGIRA —E R RIRME, ZRIREAR RS, T
ARMER ST, W ARG A, 2 T AN
FEAR RO 92 1Y ARBEFE S & GSEAImeta Bl
TIERZIERAR AT o3, PIRhE RE XL, 4R
SMFINSCLCHH G A B B N Al i, A3 3 A
52 PR T S R 200 L SR 0 e g L e 2
SR A B RN . RS RO AN AR — D E A
oy, P A AP ORG R 2R | A R b A BRI AR 1 A2
DA ) 200 P SR A A L AR SR T A I AR
R B IX B IR A R I S AR N IE R AL,
TR 200 L P T B G5 R O R L T RE T S 4,
2R A EIR] L 2 R R R 2 18] A AT g A R 2
HEEAME, MIEZRRERZA AT ASEEIE S . 4

JI - 4 0] 70 240 - 5 P FEERS BRIR S A e 2s 5 [RIERE, &t -
290 Y6172 70 290 Y- 20 5 S SRS B 2 R 285 1) 728 A 3l ok 44
A5 55 S ALH S BT R E A E R, RATHREN
FEImBE s . N B2 AT 272 A A 4 v i el s 32
B2 E AR O IS E AR E T RS2 . N RN
W Pk R R A S AN (] (445 5 R ) A S i
ek e AR . BT A Zmi " eoR, &
fiffC ( protein kinase C, PKC ) S5 #hfE [ (actin ) HIZ5EH
A LLSOEPRC,  PRCHYOE PR BERTE L, HALTH]
ARG I IR G BEBE ( FAK ) BYTEME . e 95 R B
PEAL LA S35 B MG PR T RESE . HK, ZEFRATTo
6 H AR A SR % 3 1022 S i DR AR 4 i B 2R L3 2 1 o)
P P32 22 S Ak R b, T 2 A HLP<0.0 11 Sk K]
AHACTN2, ITGB6, ItgbS . MAPK1, MYLI12A, MYL9,
Pdgfb. SPDYA. actn4. pdgfras, TNX 1045 m] g
5INSCLCHY &Kk Fe A B DIk & o i 3 A . STk & 9
MAPK1" | Pdgfb" Fipdgfra® 5NSCLC Kk 4= & J 4 %%
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* 2 HHADLERMMAE B RIHNERFREE T meta T ER ST
Tab 2 The gene distribution of focal adhesion and regulation of actin cytoskeleton pathways by meta-analysis

Gene Focal adhesion Regulation of actin cytoskeleton
Ratio P Ratio P
thbs2 1.31 1.14X10 — —
COL1A1 1.03 1.52X10"2 — —
MYL9 0.85 1.94X1012 0.85 1.94X1012
Pdgfb 0.89 2.39X107° 0.89 2.39X107°
SPDYA 0.92 2.40X107° 0.92 2.40X107°
MYL12A 0.95 1.02X107° 0.95 1.02X107°
ACTN2 0.95 3.80X107 0.95 3.80X107
Rap1b 0.96 4.01X106 = =
LAMA4 0.87 7.45X10° — —
MAPK1 0.98 1.11X10° 0.98 1.11X10°
IGF1R 0.98 2.08X10~° — —
PTENP1 0.94 1.77X10+ — —
FLNA 0.94 2.27X104 — —
Mapk9 0.96 4.52X104 = =
TNXB 0.71 7.04X10+ — —
pdgfra 0.93 1.41X103 0.93 1.41X103
actn4 0.92 1.46X103 0.92 1.46X103
Itgb5 0.93 1.50%1073 0.93 1.50%1073
ITGB6 0.87 3.96X1073 0.87 3.96X1073
Thbs1 0.84 7.75X1073 = =
DOCK1 0.98 1.22X 107 0.98 1.22X 107
Rhoa 0.95 1.36X107 0.95 1.36X107
CCND2 0.91 1.83X10? — —
vcl 0.94 2.41X107? 0.94 2.41X107?
LAMA3 0.92 2.61X1072 — —
Prkca 0.91 2.68X107 = =
fnl 0.89 2.95X107 0.89 2.95X107
Cdc42 0.96 3.60X10? 0.96 3.60X10?
Lama2 0.88 3.84X10? — —
Col5al 1.01 3.89X10? — —
PPP1R12A 0.93 4.33X10? 0.93 4.33X107?
Arhgef1 — — 0.97 1.64X1073
ARHGEF12 — — 0.94 2.87X1073
arpcla — — 1.02 5.13X10¢
ARPC4 — — 0.92 3.22X10?
ARPC5 — — 0.89 2.00x10?
CFL1 — — 1.01 9.90X1073
CHRM3 — — 0.99 1.94X107?
Gsn — — 0.92 3.37X10®
IQGAP2 — — 0.87 3.61X10°
ITGAL — — 0.83 4.28X10"?
Kras — — 0.94 1.70X1072
msn — — 0.86 1.74X10°
Pikfyve = = 0.95 3.94%10?
PIP4K2B — — 0.99 1.17X1072
Scin — — 0.99 2.72X107
WASL — — 0.97 1.51X10?
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