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Detection of differentially expressed genes between high-rate and low-rate metastatic

human lung giant cell carcinoma cell strains using ¢cDNA microarray
LIANG Zhi-xin, CHEN Liang-an, TIAN Qing, WANG Ping, FAN Bao-xing, LIU You-ning ( Department of Respiratory Dis-
eases, General Hospital of PLA, Beijing 100853, China)

Abstract; Objective To analyze the differences in gene expression between human lung giant cell carci-
noma cell strains of high metastatic 95D and low metastatic 95C and to screen lung cancer melastasis-associated
genes using cDNA microarray. Methods The mRNAs were extracted from human lung giant cell carcinoma
cell strains of high metastatic 95D and low metastatic 95C | and reversely transcribed to the ¢cDNAs and labeled
by Cy5-dUTP and Cy3-dUTP to prepare the hybridization probes. The mixed probes were hybridized to the ¢D-
NA microarray chip. The information was obtained by managing the ¢DNA microarray chip with Scan Array
3000 scanner and ImaGene3. 0 software. A part of genes whose expressions changed in ¢DNA microarray analy-
sis were further identified by RT-PCR. Results The ¢DNA microarray analysis showed that the expressions of
466 genes changed , among which 108 pairs of Double Gene had the same GenBank 1D and some of the genes,
including FIn29 , RUVBL2, Cl4orf3 et al, were further confirmed by RT-PCR. The results of RT-PCR was co-
incided well with the cDNA microarray results. Conclusion  Many different genes are involved in the metasta-
sis of lung cancer. ¢DNA microarray technique might be a useful method in screening lung cancer metastasis-as-
sociated genes.
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LD ARk AN M 0 B 95D B 9SC el i L
BB e PR B R LB A LR EARAT . 95D L 95C
00 L A A s TR 1 8 S D P2 D S
FOA, I L 40 488 13 77 40 ( PLA-8O1 ) o 43 4 JF: 2 il 1 I
7,95D AHHIR B AT [ APk S RS A W 2E R 95 C il bk LA
AR (s IREE 58 ) AR P v, TR R LA M bk, FL A7 40
()6 a1 7 5%, B A LA ] Pl O FF 9 I 80 B R LR 1)
J AL A4 i 575

L2 FBH S A RPMI Medium 1640 1 # & TR-
IZOL Reagengt \RT-PCR 55 1 %if 65 i i 7 & ( SuperSeript First-
Strand Synthesis System for RT-PCR) 119 [ 5 [# Invitrogen 7%
Al PR/ i 1 A 92 [ Hyelone 24 8], DEPC | [ 8 11 R4 0
(8 Sigma 2y 7], mRNA 4 {k 5] & 0 B Qiagen 23 &), Bl
FE ) B % [ Promega 2% 6], LA Taq fiff, ANTP Mixture, 100 bp
DNA FruEs i+ 5 ) LR A 2 A] (TaKaRa) | 5] % A6 5
R G G IR L 5E W B b 505 AR 2 A) SRR
R B LA 5 AL BT R 2 6], SIS (HBO ) W [ 1 it
B K45 7] ( Biostar Genechip Ine , Shanghai) |, 81 a8 1% 5
(%A1 #7 £ 48 ( £ [§] BIO-RAD 45 +]) , Scan Array 3000 {148 {¥
( General Scanning 7% 7] )

1.2 Fi&%

L2010 ZHubT 3% 5.6 RNA B 95D K& 95C 41l £ i RP-
MI Medium 1640 B5 3535 K 10% (020 iUy 6 37 °C,5% CO,
A B AT B 3% B AR, R Trizol i 70 42 156 0 45 $12 240 Mg 2
RNA, USSR 6 06 B T 52 4 RNA e HE, se et iR ik &
BEM 1. 2% Blg LIk 58 , 7% fe - 80 CHlifr &M

12,2 P3R5 b il B2 I A Al G RNA 5 197
mRNA FEAEAE LA £ 20k 2 BE a1 mRNA Jf 52 He 5t eDNA
L Cy3-dUTP $ic 95C 408 cDNA, CyS-dUTP $ic 95D i cD-
NA CEHEHIIE U S i A RS R b S H 8 T
M 42 C A3 15 ~ 20 h SRS PR I T, H O s
H ImaGene 3. 0 #4207 Cy3 Fl Cy5 MR 6105 5 (1998 B F1
FEfE

1.2.3 Zescfdinsab s RSO n BT BUER Y CyS/
Cy3 1 H AR M EU InRi = In Cy5/Cy3,LARI {2l 0.1 ~10 i F
WO P A o) — AR RS B0 X BB L ] Cy5/Cy3 | SR AT
i In( R ), B ¥ —{k ( Normalization ) & ¥ % Bt 47 0 4 101 1
Cy3 frics LYy (b 280 3 th ) —1khY Cy3 = (. Cy5/
Cy3 # AR AT 2.0 s/ F 0.5 9808 FI W7 A e 56 R %) 6 ik 1
P Rh A AT RO 22 57

1.2.4 RT-PCR U3 pg £ RNA, ™6 & B SuperSeript
First-Strand Synthesis System 5 /7 & 15 09 15 i 17 336 5% 5%, By 14
cDNA T =20 CHAF. fHE L b g RE PR 3], o3 00 1 0 3k
S F&5 b 4y 22 55 2 A 3 (4 : Fln29  RUVBI2 , Cl4orf3
CGI71 #1UFD2 £ i PCR B141( 1) o4 8 2 1 11 & 4294 C
FIZETE 5 min, 94 CAERE 60 s, B GRS ¥ DL 2, 11 1] 45 s,

72 CH4E | min, H: 25 PMEAG 72 CHELE{E 10 min, §7 18>~
WF5A70.5 pg/ml I HEMY 1. 5% Bl s ik, 2R )5
B 9 7% 5 5 S T BRI IS 8 B B 2
A% Quantity One( Bio-RAD) #7438, L& FHEH B-actin (1)
FEiK O YR B R A 586 B[R/ B-actin () K LE R0 R 1% 5 R
RS

F1 5/MFFLIE PCR F=HEI KN

Blkulg ]| PIE (bp)
B-actin - (F Z§E: §-TCA CCC ACA CTG TGC CCA TCT ACG A-3' 310

2 L. 5'-CAG CGG AAC CGC TCA TTG CCA ATG G-3'

Fln29 \E X4« 5°-TTC CAT CAC CAG GAC CAG TGT-3' 496
2 X4k 5'-TCC TGC CAC CTT CAC TCC TAC-3'

RUVBL2 |F XHE: 5'-GGA GAT CAT CCC TGG AGT GCT-3' 485
F2 3 HE: 5'- GGA AGG CGT CCT GGT ACT CCT-3'

Cldorf3  [F XH#: 5'-ACC CAG GGC ATG ATC TTA CCT-3' 435
K Xk 5'- ACC TTC CAT GCA CAG CTC AGT-3'

5
CGI-71 iE ik : 5°-TCT GGA GGA AAC AAG GGC TCT -3 506
I ik 5'-GGA GCA GAA TGA CCT TGA GGA-3’
UrD2 IE 3 ft: 5'-TGG ACA TGT TCC ACA TCC TCA-3' 410
5

e &tk : 5'-ATC AGG AGC GTC GCT GTA GTC-3'

2 #R

2.1 AREA ARG THE

M A1k R EOK (0. 941 K8 — 1L RECH Cy3 (A #]
He ARTFIREE )T I Cy3 + (. Cy5/Cy3 = Ml <0.5 AKE T
., >2.0 ik B, C3 5 Cys S4B i BpL B &
MG E1 1 BRI, T Cy3 9SS CyS SO S5 0
S ASEERET (6 2R, UG, 3 73— s PR R N AOE T 5
AN Cy3 i S8, o 2 A (5 Fil##) R G5 5
SEOR, S E A E S LI SRR AR, B R 8
o B R TSR bR AR R D A R A B Rk A
=)

E 1 95C gHpaF 95D A2 RNA AR AIRICEME

R oA DL 2 7R X LA Cy3 9ECom E (R e b, Y il
LA CyS FNComIE (B A A bm, B 1 DR SRS R £ A
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E2 95C {HRFN 95D S RNA T {ESEEHAE

2.2 s EFEERA G T S
TERREIN Y 16 396 KA ROEH T, B IR
466 4 b LR 168 &, FiREEIR 298 i, HAT[R]— Gen-
Bank 1D %Ay Double 3£ A 108 &F, s AL [H 47 F, T il 5
61 &, X s BE P AE S P RME ST 24 A Bl —E 2 R B
b — 3
2.3 RT-PCR
PR RIS R om0 22 e R e v R Tk 1 ok Ak R
(# 2) fill: FIn29 . RUVBL2  Cl4o0rf3 CGI-71 1 UFD2 ik {7 RT-
PCR #F— 53030 70 47, 25 L s (18] 3) : FIn29 1 UFD2 JE[H {E
95D 4 i F ik, RUVBL2 (Cldorf3  CGI-T1 K&K 7E 95D 41 i
L, S REI SR ISR 3

K2E SN A

*2 Bp4rif{T RT-PCR BiEREE

W 4 Cy5/Cy3 P # a9 PE X B JGEIE(T)
AB00O7447 2.273 Fin29 mRNA 52
\F155138 0.495 RUVBL2 &[] mRNA 52
AJ243310 0.227 Cldorf3 1 mRNA 48
AFI51829 0. 350 CGI =71 2 mRNA 52
AFO43117 2.288 i2 F kiR 52

#112( UFD2 )mRNA

:’E{i} tﬁ' B-actn

1: 100 bp DNA #7:ft; 2: UFD2 (95C); 3; UFD2 (95D); 4: FIn29

(95C); 5: FIn29 (95D); 6: RUVBL2 (95D); 7: RUVBL2 (95C) ;

8. Cldorf3 (95D); 9: Cldorf3 (95C); 10: CGI-71 (95C); 11

CGI-71 (95D ) ; 12; 100 bp DNA Ladder

B3 95C #1 95D 40 i@ # FIn29 RUVBL2  Cldorf3  CGI-71 1
UFD2 EEFRiAH) RT-PCR £7F

3 it
Al B8 e 3 OB AR S T A g L TR
AN T 3 240 2 1) R 04 A O K R B L L )
i 5 T A RS TR RS I T . BUARIRGE R 2 S MR
R SRR E R, H A )ELHBJ;tlﬁIH*J ki %
BELF-—Fefralc JL b 56 R 0 263K, ASRE 4 1 R e 45 B
R C R ARBIFSE $"IHU;§I’~'].|"J T i B IR AT
P AU 14 45 8K AR AT 7R 11 A X R 5 G i
O [ B SR P A% 1 SR ) (0 5 B8 R 0 AS ] A A B
f'ié[ﬂl]Li,l.*[ul]LMHﬂ[)u&f%i i 4T T He MR AT, e AR
TARAHURE Y 212 22 5, LSRRGS 4 1f7 e 6 19 Sk
o T U 2 Fif,'?‘r}a!clﬂlnlr|d9tff~
AWEFE IR ATT I HE R R & B, 6 N i A A
U2 5 il 1 40 0 9 0 M ek =2 i) B 326 22 e 1) B [HIAT
466 &, XLz S RE DR A 46 D e Ak AN E R O], A
itLJ:‘fl HAFH G L[], DNA & B RIHE & AH DG BE 1A, 40 Al 1
AL b A SE I A R B ORI A G R [
""eé’dt-ﬁlkl FeA T X oy 22 e B R A AT T RT-
PCR 656, FL4h 5 55 56 DRI F i 6 2% 3R — 3, b e
J»‘T—L%nl CREBERA SR EM. AU A
466 AL A G R R b i AT O we_llflﬁiwwz*
BTN L2RNSHHE TR, 2 kA
(A A FH R s B T 0 25 5
e B0 b A A9 B b, A7 N Sk/Dkk-1 AR A
( GenBank % 35 AF127563) , & i il Wnt {55 5-4%
SEA KR F SR EEZEOEM T Wa {551
‘-H_'l h!ﬁ 1Y 2k R #GIE B Bk R Y R A D RY R
, TE A I K6 100 3] (1) BT A7 #3822 59 L A o, Sk
Dkk-1 ik i 0B 5 (Cy5/Cy3 = BIKES Bt
(I g 6.466) , F W ILTT il 55 g () 4% 88 A 408 IRy 5%
? [ f A KR AR b il 1 f.l'” T RGMNK A
5 7 M R AN RS . I BRGR R B R ik
U.f A ¥ 45 & 11 185 ( ZNF185, GenBank #f 5 %5
Y09538) , T | A4y LIM BEFR 25 S A, g
F Xq28 efa k' | Vanaja 2" % B ZNF185 {ERi 5
i vh 2k R URIFIA Ok ZNF185 71 i 41 g Jes i ot Jg o
EEEAER. HATE WA A L3 AR ZNFIBS
‘-j!lfﬂ-'??i;é? ()R 3E , AW FE5 A ’I’, R H R A &
et B N\t 400 98 40 it #k b LR, & T ZNFI8S 11 4
IRAE TS AR b IR AR S %Zﬂvi: 291 4 440

ERETrE
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HA 0 ) LA i R A 24 AR [ BT G S A HoAth
P o SR AR 9T RS IE

I B P e AT N IS LT A A il ) PR T
(human fibroblast collagenase inhibitor, GenBank % 53
7 MI12670) o 20 fd A 5 1) 2 At 2 I o8 U2 10 6 5 114
FEP IR 2 — B F 4r JE 2 (A (matrix metalloprotein-
ases, MMPs ) J&t—2[ 2 55 20 Jifd 7156 I3 ¢ gk %) 3= 2236 1
ISR, FSGET A4k 40 0 JEE J5E A ( MMP-1) S MMPs 5% Ji& 1
M— By, EES 5P F P Y LA OB R 5, B
IR B v 1 1 R O R B AR 2 e st 2 AR
£ 248 20 1 o 40 ) PR 3 oL 4 A MMP-1 £ 410 6]
F T 5 0 2 BB, A8 5T h H 2k 8 (5 5 R B
(Cy5/Cy3 » PRRES AR LA 0.279) | i B 76 H A7
FE TS RE T A ANk b MIVIP-1 (40 8] 25 0 553, el ot
ATHE 3L T MMP-1 25 [ K A7 T BE (0 — 26 ik, (i i
AN RAT T R RS RE S .

FA IR 45 5 A i & B, 4 ek 25 S e Y
3] 1 I A WL 280 o A B A D A i B 2 4 1)
LA ) A 51 56 F 2D BB ATl A 44, 1 CGI-71 ( Gen-
Bank %55 AF151829) Ji& Lai % " 1275 i 48 s g f
FERFG, N AR 1 TR 4L 2F R W1 B2 e b 5 oy
BRI B LA, T 1999 4E 5 H #2248 GenBank %
5 PE, Cl4orf3 ( GenBank % 35 AJ243310) /5 %1 i
Michaud J T 1999 4£ 6 F] $i: % GenBank ${408 %5, {H 2>
JE B WE A OC T RBHRAE . o B R EA T R Ge i o fiE
B A 5 25 0 PR %), AR f0F 9 3 ok i PR - 2 TR
TBXSETIREAKNHEPRILE A 5 AR B Il 40 i 5 200 i Ak
FFE AR I S P R 25 S 1 I L5 e og e 6 R o ] i
SRR, O EE 204 1 R B A S RE 5
FIREAPR AT 28R it T 0 X bt [N AT 2R 4t
BT RIRG T AAf 3 AT S R e B i I e R

SZ IR RO RS RN i R 2 SRR | B B )4
RS e, 7 I PRI Ass o] LA et | 4 16 04 43 7 BF 5 it
TR RS RH G HE LR, Shy 52 4 1 DA VLT 9 2 A 1 BIL )
WRYVFE BB BRI B LR .
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