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Screening of metastasis-associated genes in human lung

cancer using cDNA microarray chip

CHANG Yan ,CHEN Liangan, TIAN Qing et al
Department of Pulmonary Medicine, Chinese PLLA General Hospital , Beijing 100853, China
[Abstract] Objective To screen lung cancer metastasis-associated genes by analysis of differentially expressed
genes between human lung giant cell carcinoma cell strains of high metastatic 95D and low metastatic 95C using cDNA
Methods The mRNAs were extracted from human lung giant cell carcinoma cell strains of 95D and
95C, and reversely transcribed to the cDNAs , which were then labeled by Cy5-dUTP and Cy3-dUTP to prepare the
hybridization probes. The mixed probes were hybridized with the cDNA microarray, The figure was obtained by scan-

microarray.

ning the cDNA microarray chip with Scan Array 3000 scanner and the information was managed with ImaGene3. 0
software, Thus the genes chip of different expression between high metastatic 95D and low metastatic 95C was
screened. A part of genes whose expression was changed in cDNA microarray analysis were further identified by RT-

PCR. Results

them, 108 pairs of double gene had the same Genbank ID, including 47 pairs of up-regulation genes and 61 pairs of

The ¢DNA microarray analysis showed that the expression of 466 genes was changed . Among

down-regulation genes, Fifty-eight genes were not elsewhere classified. Some of the genes, including KIAA1108,
PGR1, JWA, S182, Jabl etc, were further confirmed by RT-PCR. The results of RT-PCR coincided well with the
cDNA microarray results, Conclusion Many different genes are involved in the metastasis of lung cancer. ¢DNA mi-
croarray technique might be effective in screening lung cancer metastasis-associated genes,
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1 MEMAFE

L1 @mpesk BT A& 40 M08 0 A B E 40 H 7 40 B
P 9SD R 95CH Y (MM ERERREMNKIE
HEER, RETANE 4 %8 R 4 (PLA-
SO HFHBRRNTR. WENLFEHEHK, B
FHRMBREER. HP SSDARKEREE RHE
BBy, T 95C MK AESE RER (K
KB Y FE R,

1.2 2&#&M RPMI Medium 1640 # 5 % . TR-
1ZOL Reagengt.RT-PCR % — 4 & B4 7 & (Su-
perScript First-Strand Synthesis System for RT-
PCR)¥ g A % [ Invitrogen 24 7). R /D4 Il
W H%E Hyclone A 7. DEPC.IE AW B %
H Sigma A 7. AW H % B Promega A ],
LA Taq #§,dNTP Mixture, 100 bp DNA Ladder
Marker ¥ FEA Y TR A KA 7] (TaKaRa), 5
VHIAEEREYAEAEE . RICZEWBILR
HAEYAR, R AE. AHRZEE AR LR
IR

1.3 %A AXEHEEHAHDWE LEHEER
B % B4\ Al (Biostar Genechip Inc , Shanghai),i%
SR DNAS K, GHEE TR IAY 16 396 &
ARERH.

1.4 @mmiAk i RPMI Medium 1640 #5 K&
10 %R/ B 37°C 5% CO; &H4TF . #HTHE
7t R AZ A

1.5 ¥RNAER. #E WA Trizol —H BN
#0 M & RNA, LS 606 B I E B RNA W&
& A260nm/280nm; e A SR EN 1.2%
HRE RIS E .

1.6 #4414 N oRNA B4biAn&dls
B B mRNA 3 R # 5 Bi.cDNA, LA Cy3-dUTP f5
ig 95C 40 }g <DNA, Cy5-dUTP #5ic 95D 4 i@
cDNA,ZBEE R, #HMIRICH R RS AR
F 2041 5X SSCH+0. 2% SDS 2% F .

17 BA#X BESMEFREZGFHEREH
b EEAHAE BTRTHEP,42TCTHA 15~20h,
REVGRERET.

1.8 #®5 44 fH Scan Array 3000 HGLAHE
SRR ERFZENFEESRER, ABAERENA

SRERMERNBERESHTHERNBE. A
ImaGene3. 0 $K {4 5 47 1 B 0 58 65 5 W3R BEFI L
B, WMUT 3N MKBGEIERRENFAE: (D
Cy5/ Cy3 B B SR X+ %0 iy 4 5B >0. 69 (Cy3 1 Cy5
EEHE 2 51 |k, Ratio {>2. 0 H <<0. 5);(2)
Cy3 & Cy5.Cy3 #l Cy5 (5 BERKPZ—-LH>
800;(3)PCR LR R IF.

1.9 ¥2z#% RT-PCR (1B 3ug & RNA, =
BAR B BT R A R DNA, (D RFEE
HEPHEERET, SR EELFERPEER
FikHRE . KIAA1108,PGR1,JWA ,S182,Jabl & &,
PCREIM(E . QOBREFI YY1, KM KK
94°C HiAs ¥ 5Smin, 94°CAEHE 60s, B XREHERFE 1,
B[] 45s,72°C S 1min, 3£ 25 MERG 72°C HEE
10min, (DOF WY FEH0.5mg/LIRLZEER 1.
5% B HBE R v vk, BRI R R B I K T
B ek PR 3 3 B A% R & 43 4 8K /4 Quantity One
(BioRAD) #4740 #7. (5)LAF R E:H Bactin KX
Sgpixt IR, Y B /Bactin B9 K B HL(E X i 2 A
MREFTEER,

2 5 R

2.1 ¥ RNA44 @K 260nm 1 280nm B OEHE
B HIE R 1. 693, B Bk 45 RAE 3L 285,185 R EH B
328

2.2 ABRBAATAER HKFHBY—ULREH
0.941, ¥ — L REA cy3 HIER . KBRBEHN
cy3 % {f, cy5/cy3* H{E<0.5 HEBE T, >2.0
HEZLR., Cy3 5 Cys A RLITEVHHE
BMEEHE 1 FrER. BT o3 KAFSH
cy5s REEENFIUGENOBRRN, Bk, ¥ FH
— BB BN E S, W cy3 FERR, ER
2BREETABYE) REZEHEE 95C ALk
BRIk, T 95D MMtk P IRRE R oys 5
ERE. ZESBAB(ELABE REZERE
95C ZH e bk K %k, T 7E 95D 40 Mtk P & R 3K
WMEBREHELU MEREE, ZARBRTER LS
#ERAFGARPREEENESR.

2.3 RAGALAXMEERE WHE2FR, XHHLL
cy3 WEEIREE N LR, Y B cys RAEMEE N4
B BT REEARROR LT ERAHREXF
B, BEAENE MRERY 5 XK HEE. 5~
2.0z, EAREERRE., BEAAEE MR
EYMHS X EAHMELE0.5~2.0 WEZS, UL
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®1 SI9AETIUE PCR =HHIX N

Gk Lig] =YK & (bp) BARECC)
B-actin318 Forward:5’-ATCATGTTTGAGACCTTCAACAA-3’ 318 52
Reverse:5’-CATCTCTTGCTCGAAGTCCA-3’
B-actin480 Forward:5’-CATCCTGCGTCTGGACCT-3’ 480 52
Reverse:5’-TCAGGAGGAGCAATGATCTTG-3’
AB029031 Forward:5’-TACAATCACCTGGAGGAGCAC-3’ 507 52
Reverse;:5’-GCTCAGGAGCTTCTCAATGGT-3?
AF116272 Forward;5’-CCAGCTCCACCAGCATCTCT-3’ 293 58
Reverse;:5’-GGAAGGCGTCCTGGTACTCCT-3’
AF070523 Forward:5’-CTGCCATGATGATTTCCATTG-3’ 376 50
Reverse:5’-ATGCCTTCTTCCTGCTGTTCT-3’
HUMSI182R Forward:5’-GAAAGGTCCACTTCGACTCCA-3* 478 40
Reverse:5’-GGTCTTCACCAGCGAGGATAC-3’
HSU65928 Forward:5’-CAGGCTGCTGCATATGAATACA-3’ 512 46
Reverse:5’-AGCTGGGCTTCTGACTGCTCT-3’
s ‘
8000+
5000+
4000+ "
o
o3

B1 95C M’ 95D A RNA &
gt il

ERZGREMGESERRZBERT 2 FURTHE
BERBEFHE.

2.4 NERARXRG DTSN HEHELUM
16396 ARERT HAREERNERF 466
%, LR 168 &, THEHE 298 &, KPR
& [ — Genbank ID & & Double 2 F 3t 108 Xf, b
BAEEAT Y, TRER LY, XEERESHH
B AT ERAL—EWER HETHEBES -,

3000 4000 5000 3000

0 1000 2000
¥ B QLGN EERAER LMRAFSHE

B2 9SCHmMISD MHME RNA RZES
BEHAE

2.5 RT-PCR MERGHEBERMERREER
% FTHSEREGE 2) 0. KIAA1108,PGR1,
JWA . S182, Jabl i# 45 RT-PCR # — # B iF 4 #7,
GRER(E3) . JWA,S182 #i Jabl EEE 95D 41
M P %Ik, KIAAL1108, PGR1 #E 7 95D 4
REE, ERBELHNERHEFES.

3 W i

WESTEDFHRRE, BETMEREA R R
HHOARCLHEAZB KL AAMEORE. KRR
REMMBMAXER (QEBER MR KR
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%2 BH#T RT-PCREEHER

EHEXE ZEEE
AT ERARREBHILE

EE 5 HEERNENL

RT-PCR J5 , %2 EH 7 5 1 40 1
REHXEKER I (actin RIESF)

95D/95C

95D/actin  95C/actin  95D/95C

KIAA1108 Protein mRNA
AF116272  T-cell activation protein (PGR1)
AF070523 JWAProteinmRNA

HUMSI182R  (clone cc33) S182 mRNA
HSU65928 Jabl mRNA

AB029031

0. 407 0.537 0.517 0.963
0,475 2,877 1.811 0.629
2.099 0. 860 0.982 1.142
2.424 1. 086 1.165 1.073
2,968 1.011 1.338 1. 324

12 B
]

A 34 c 56 D
500bp 108 500bp B -l .
-t} 18 a 500bp —
- achnd1

3. PGR1(950)

1. KIAA1108(95C) 2. KIAA1108 (95D)
6. JWA (95D) 7. S182(950)

EBHAERERLE. SEWERBRABNE
HEHEM EAEXIEEFRNBNEZRT—fK
JLFR R B AT, R B 2 T R B 4% TR AL BN R
., BREGHFEAEER . HEHTHABRER
BT, H ik 2 B E R A, SRR K P &
MEEAEKATERR, THREAANZERNH
HX%R. RmAFEFARESFHREH#TTR
X RE TR T EAY RMEEEERE
HRFEHARE MM B AR AR R, BT
FEABRER A 412 2 5, DL BT 07 2 ) B9 & 26 B ]
MERELH. .

AT AR ES A 2 AR BB MRS
E 40 AR vk Z M B RA £ R M EFEA 466 &,
H o B A B — GenBank ID 5§ Double R It4 108
xt, e EARE 47 X, FREERE 61 X, HERE
BB TEEPAEABRESESED RBEREAS
BERMXERFTE., AEREEP EEI KI-
AA1108, PGR1,JWA ,S182 # Jabl &R #4377 RT-
PCR W& E 7. 45 R BR 5 REEE AR 45 %
—%, AR#F—SRIETEREAGERNTRE,

EREES R T E#EH KIAA1108(GenBank %
F5 AB029031) , EE—TIM B RN RA LM 100 &
#H cDNA SREZR A TS, HREHEARA TBC
(Tre-2/Bub2/Cdcl6) X 5%, 21 6., BY 40 il {5 5 15 %™
ALY AH AP R Rab 49 GTP BEE L EA I
ft. GEAR—NHAEL . WE GTP 4 HE

8. S182 (95D)

4. PGR1 (95D) 5. JWA (950)
10. Jabl (95D)
B 3 95C % 95D 43 sk KIAA1108, PGR1.JWA,S182 Jabl £ E % 5K RT-PCR ¥

9. Jabl (95C)

HZE GTPABHNERK. AN EEEHE. AR
BT ENMEARABEMEBR ST HREERE
fl. RbEARE GEH A5 GTP SRS T, EHE
ETHHNEMRMEANES. BHRIEY PARIS
1 3% TBC X, BFE AT 5 IR & & 77 4 M o 4k
KRS, mfEEE TREL7 & TBC KKHHE
BERAEALEM R ER P YA RFERET Hid
FIR(E B & AN, U EBFR UL TBC K 55098
MEEEBEENXR. BAHRERERER
KIAALIOS #FTEHEB AMEAMBEHMHK T T
XM AR ARREERE T, MAEE
BRAMBEFRISIE.

B — AT A EHE PGR1 (GenBank % % %
AF116272)## PAMI4, B YR T AR
EHEA BE MRGHXEST. PAMI4 ELHIEHN
&5 MORF4/MRG E 8 W% HEMFXEH M Rb —
BHEEMEEL, BEdsIVEER, THB PAMUY
REEINHEEAEREAR SR EER, &
BERF—-MIBTKEAMME, E5EE K
8 i BRI A B B DNA B L B3 b o,
B % () B L B 9 40 U vk PGR1 B LI
EMEmALSHEA R, PGR1 HEER K%
BAMESIRBEAREKTREIER. RAMERR
BEARANEWEL ZRMBEEXEF X, MR
HEEETHA UHESRBME ARk HEE
BWE.EREARNAEE TERMNEBRES.
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AKX HE P EHE Jabl (GenBank % F 5
HSU6592) ZRERBANHE,. EAE cjun BEH
NR¥ERES. EUTEESAREANE KN
EMHE T (p27KiphD 8 H R BBESHTA.
Jabl ZEBP B RS R, KX SHRBHEE
IEAH 3%, Jabl #1 p27Kipl & ik & i M %, Jabl &
p27Kipl AT EF. TS BEKEN KRR
Wis A £, Jabl # p27Kipl M EAEF, FEXT BE R
M i B 4 K %tk HER-2/neu i BF 58 ot 78 21 3E
3. HER-2/neu A3 R ¥ L AERE B E F,
E A p27Kipl BTN FHEARMBHES &
#Z2 MR MMAEEE, HER-2/neu & TEMIE
{63858 T p27Kipl M A% , IR B 2 3 JTabl M 40 i #% 1
Ha 3 i L 2 3 p27Kipl FEAEDY . Hosh Jabl ZE G 8%
REMBRANBRA, REXSHREHEEE
XU, ABRGREY Jabl SHENEBAE
PX R, Fefdigs p27Kipl B B AR BB 15
BRBREHEMENREANEBREIME.

HEH JWA(GenBank % # 45 AF070523), B &
— R R 2 R 4 MR (ATRA) Rt 10 40 e B 22 1
#H,JWA " £ ATRA.# B TPA Ara-C £
SF ARG IR 8RR ER, M3
MAMBHEME ATRAERTH S, TTEEE 3
IWAEBESHER. HEARFERALHES. H
ERR MBS LT RERRJWA S 548
SCABENLH AT AR, HETERS SR ID
AR IWA 5HifERRARE, HMNE RS R
AMFRERERBARREEREY ANE 41 H0 %
Gsk LA R RCEMBRE R IR
EREEEM.

£ F B, %K % (clon 33)S182(GenBank
BEFE5 HUMSIS2R) B & A, E S M S T &
EEEERNBEBEX  SEAEEEMM, HAFXR
RS XRBRINN R R RGP /R R BRR K
JREYS ., B A B A A R R B R
ERMEF, KA CEANR M0 E 40 5% 40
KA FEHEMNRAER UL SHEEBEN
FIREA—EXFR X4 5 E e — 5B
KEIEEHRRIEM.

BZ MEMERERRESEREFERMNE
R.EMARMEEEHIEPONZN AL ER
o, ZRECAEARR FEESMARAHE
ERER AR R B CEERE T AR
TR, XNLEANAMBERARTWERBILH R

BRETHHBBEAMZR.
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M AHBENEER MRE SHEHELREYS. 28E
BREATEAFOEHAKRAR AMIBERARTHFER
H, 4 25BRERE IRABEEE BEFARGF 24h NI
F 5 [ #E 0 U AR T2 A0 HE DA 3 30 Bk 9 2R 2 I R Cintra-
aortic balloon counterpulsation, IABCP)I&Yr, Al Bk &8 &
B. EREZP . 5REEXLERARWBEML, RER
ERARWBENRELTEHE 0N TFTHELXLRARY
TEAR B B 2 B A BB AR FI /N0 o B O 3 B L 3 35 7T LA 3
MZRA MR R D, FREN, Tt RREKE
B R A PCL X R R RFE M AMI BERNE S 0NEEH
BEBRBEYH AMIBEERE RENK ARRFEREER
BEMNARMREBRFENES, FAREZHEHE
R EHERBAEIRE. ZRFRBEHETEREZ
—o X R BLIA B TT HE A9 AL R 3R FU A0 R R
BHEBELERSE RESURRAENBERS REER
PERBIERRFERBEE, SREABRATERMBRN
AGREXRT., ZH 1 AEENESHBERFDEHFHER
RER AEEDESREL RLSBRT. RE PCLE
B/ o 0 St ) 2 4 1B PCT R JG Bt A 28 O 4058 BB R 8087,
AMI BEZHER, AL PCIEERKRHRFRNER, £F
HMEHONEEJEH BRAE. RELESERER. bR
EHREREZR BARATRA B,
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R ERT .
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