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¥ i1 N K SCID (severe combined
immunodeficiency, SCID) i, M A LIRS 41 il R
MCF-7 i FVE 37 T BA i e B M6 In) 1Y) 4 7% 0
v % LM-MCF-7, Zh¥) [l 525 Wox, HoEA
MCF-7 41 A tt, LM-MCF-7 40 jg il 5. . #%
Py HR AL A R B RS, AR
I RS DRLES  HARAS W T IR A AR AR e 1
FLMR I A M RIAE AT 1 22 5, 5 AL e o M O
W FUMR I RS AH OCHEE IR, FF DU DRES R U ok 2
fih, AT 86 4l B9 T 5 o e R 1K Ok R AT
TR
1 PR
1.1 #E
a0 M B F7 . LM-MCF-7 1 MCF-7 40 g & H

RPMI1640 (545 10%FBS. 100 U/ml fifi B2 55 75 2% A1l
100 U/ml 8 %) B389, £ 37°C. 5%CO, 51

T CO, FiF-fE B 7.
12 A%
1.2.1 S, SER RIS B S A AR 21 329

2% 70 mer K J¥ [¥] Oligo DNA, %j4% Oligo DNA 1%

TR (B A5 CAP-B0006, Jbintis A4

A D).
1.2.2 & RNA $#H¢. N Trizol (Invitrogen A ] ,

USA) — 5 VL3 B MCF-7 Al LM-MCF-7 4 fd 1) 1
RNA, SFWNEEVTE, JfH RNeasy mini spin column
kit (Qiagen A ], USA) ilA:4lift.

1.23 RNA %t hrid. B 10 pg & RNA, DL
T-Oligo (dT);s 4 5l %, H cDNA Synthesis Kit
(TaKaRa 2 w]) & BXWUEE cDNA, Jf 1] QIAquick
PCR Purification Kit (Qiagen) Zlift.. H T, RiboMAX
Express Large Scale RNA Production System
(Promega A ) ¥ X HE cDNA 14 4 ¥ 5 & Ak
cRNA, #XJ5 ] RNeasy Mini Kit (Qiagen 2 i )4lifk,.
I 2 wg cRNA, H 200 U/l Superscript I 2 %% 5% i
(Invitrogen 23 ) F1 9 NS I BEHL S | D) 3547 J e

* [ 5% [ AR RL % HE 4 W8 B 0 H (30370338), Kl Rk R T kIR
T (043182911).
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SEIFalifh. BU 1 wg cRNA RS, H 9 ANk
MIBENLS 34T Klenow dric Hfalifl, it o1
1.2.4 7842 5 PRV R0 DNA % T 35 pl 2440
H1(3xSSC, 0.2% SDS, 5xDenhart’s, 25% F Bk %),
T RCHRTER. LR E, 1 42CH 02%
SDS, 2xSSC W AAH¥E 5 min, fij J57E 0.2xSSC
FWDE 5 min, P RS T4

1.2.5 Ky PUF15> M. H ScanArray Express XU iE $4
YRR L RS B, B GenePix Pro 4.0 #k {4

SHT T BAREAN 55 Cys Fl Cy3 98 61 5 1) i 5 A
LAt , JFH Lowess J7vkIH—14k; LL2ZES AW fE
(EPLLAE R 55T 2.0, ADNT2ET 0.5) bR &
ZE S RIB LR, S GRUFR M FEA TSV, T M
AT S IF B bR, B IR SR 45 R IR
PZE R EER B TR 2 .

1.2.6 SIS & RT-PCR B AIE 2 BT, s F 45 L o
oy 22 AL R (3% 1) #E47 SYBR Green [ 5K
5E 2 RT-PCR $ilF.

Table 1 Primer pairs of real-time PCR

Gene name Forward primer (5'—3")
KRT17 GTCCAGGATGGCAAGGTCA
CEBPA CTTGGTGCGTCTAAGATGAGG
STMN3 GTCCCCAGAGAGCCCTATG
ADAMTSI1 CAAGCCTCAGAATCCCATAC
PLA2G4A CATGCCCAGACCTACGATTTAG
ALCAM CACTGACGGATGTGAGGCG
ALPPL2 ACGCCCTTTGCTTTATCTT
ACTB CATGTACGTTGCTATCCAGGC
GAPDH TGTTGCCATCAATGACCCCTT

Reverse primer (5'—3") Size/bp
ATGGGGAAGGGACTGAAGC 167
ATTGGAGCGGTGAGTTTGC 142
CTGGCGGCTGAAGTTGTTATT 202
TGCCGTTGATACACCATTT 236
TGCAGAATGCAATCCTTCACT 134
TGACGGGCTAGATCGAAGC 239
TGAGCCTCCTCTTTTCCTG 101
CTCCTTAATGTCACGCACGAT 250
CTCCACGACGTACTCAGCG 202

2y BB MCF-7 Al LM-MCF-7 & RNA (J71%
[i] 1.2.2). /] RNA free DNase | 4b# (Takara 2 )
SR ZR 37°C [N 30 min, AR5 IRy / &7 Ak
FE, ORI 1710 ARFLE 3 mol/L BEFREN, F 2.5 54k
UK TCIK CEETTVE RNA, LA 70% 2B vE, T
J 53T IE 5 DEPC K. HE 2.5 pg & RNA R
K JE A 1st-cDNA (Superscript Il , Invitrogen 24 7).
i Light Cycler PCR 1 (Roche, PTC-225), Light
cycler-fast start DNA master SYBR green I (Roche
N HEATSEIN 5 B RT-PCR 384, 3718 40 B
B WE 3 mmol/L, SIS 0.25pumol/L, 95°C
AF Pk 10 min; 95°C 10s, 60°C 5s, 72°C 15s, H
5545 MIEHR; 75°CE 95 C Ll ihg:, Ik
I PCR 4 Y175 0. R Ji5 SR FH B A BB 0] S5 I 5
RT-PCR 45 R AT i &40 A,
1.2.7 P Z 15 SR £ 9% LM-MCF-7
MCF-7 40l 5P 8K, B 4°C 1 h A 40 kK
[F2E Ak, 23 B 100 wmol/L Fif % % (adriamycin,
ADR) fEH 3 h, ¥R gk a5 9% 12 h ),
B T A 2 oSO A L RS AR BRI 10° 4
W1, FH3EE Coulter 24w EPICS-XL ¥t 28 4H M A A

AP T S 2 SR 2 R,
2 4 R

2.1 2 RNA ZHUER

43 9 42 B LM-MCF-7. MCF-7 4 Jfii 5. RNA,
HREAA R R AN OO e B, AR PR R
VKA (1),

Fig.1 Electrophoresis of total RNA from MCF-7 cells
(A) and LM-MCF-7 cells (B)
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2.2 EREFTIEILEHFE

2201 R R AR B R LR
LM-MCF-7 41l il cDNA R4 24t 1 Cys %%
Fbrid, MCF-7 40 cDNA 54 i S 4% 5 1 Cy3
PEICFEMRIL, TR NCHH B 0BG b 41 RN &
R AR LM-MCF-7 40 i b s 3R I8 A R A 1
R, O ERRZERRANERATE, £
RS ks e bR B4 (] 2).

Fig.2 Scanning image of hybridizing signals on gene chips
high expression (red), low expression (green), no change expression
(yellow) from MCF and LM-MCF-7cells.

222 LR FRIE T A ] (scatter plot). K5 PRLES Fr 4%
AT R AT L DU HH P A oot T ik DR 308 1) 22
Sl Ol o o BFD y Bho3 T AP RE ) OGRS
SRPEAE AR, B3 R — AN RS b
AL DR R 2 A8 A5 . AT 22 5 B I R R 3 AT A
AR G R DR B4 i i (0 sk e Jo L e i b 2 1) O 22 S
Foik (RIRECR ) JER A B I (B 3).
23 ERHEEFRIEE

FEPRES BB PE 2 ] self-to-self SZU6 KA 2.
AHIF AL [A] — kB F7 11 HeLa 21 HU AT 293 41 e it
RNA, 700 2 %4y, —Mdsid Cy5, —M#sid
Cy3, RIS HEAT 2228 (& A1 21 329 AN EERN),
%% HeLa 41875 5] 41 />, 293 40 3 21 39 4K
FHAERIER, R 1L LA AT s e k. %
AL A Ao TR 3 G, AR Sk W B 3 o PR A1 S
R M SR R AR BEATE ST, 45 R BN — IR
S 48 JLRE e e hRAC o 58 S 5 SR 5l
P32 183 AN 124 22 e RIS FEDN, W L 56 L[]
2SR 67 A, H 3 36.6% A1 54.0%.

67 N2 FIAMEE R T, £ LM-MCF-7 4i fgrh &2
FRRE (L =2.0) WEERE 41 4, 2 FIHERE
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Fig.3 Scattered plot graph of Cy3-labeled and CyS5-labeled
probes hybridizing with microarray
Each point on the plot represented a gene hybridization signal. The black
point represented the ration ranged from 0.5 to 2.0, belonging to no
different group, and the red points represented the ratios that were
greater than 2.0, the green points represented the ratios that were
smaller than 0.5, whose gene expression was mostly possible altered.

(ELl <0.5) BIEERIH 26 A, 045 9 W3 2.

24 EXBfEE RT-PCR

1.5% LENEWE B vk s (B 4), 1321
FBOR/NS T4 I — 3 Ik ST . SR
A DLEEDR R b, ARty SRR
BRE S

EF R LN ACTB F1 GAPDH 1 by 15 vt 3k
Xl ,  FJ Roche Light Cycler PCR 1% i il H 7
LM-MCF-7 il MCF-7 " £iE 7% 5 (Ct {H22) 50k
0.2 F1 0.3, PHANKE DRIAE AR S AE il v 1R 3R 08 25 5 Ol
0.1, JEEASAHH. FATT AT BEHLLE FE ACTB 1E b £ Uk
FEDH (3 3).
2.5 {HpET

FLAA RIS ADR 155 LM-MCF-7 Fl MCF-7
M A AR TR, 3R45 100 wmol/L ADR ffH]
3h MBS 25 120 5, MEER IR 4N
WOMCARAR IR SR S B 4 R 2 M8 3 T A /NI T
Jls I H IS 4340 g AR B i 9% ok v =X an e
K I 25 3 7R, LM-MCF-7 #1 MCF-7 40 j {5 %2
F| ADRAEH G, B 7 U8y “p g (E
5). AN E 1% LM-MCF-7 4 29.20%, MCF-7 4iiJd
) 37.50%(3K 4), & BAA B 25 (P<0.001).



. 424 EMLFESEYYERHRE Prog. Biochem. Biophys. 2005; 32 (5)

Table 2 Expression profile in LM-MCF-7 and MCF-7 cells by cDNA microarry

LM-MCF-7/MCEF-7

Accession No. Gene name Abbreviation
Ratio 1 Ratio 2

(A) Cell motility
NM_002639  Homo sapiens serine (or cysteine) proteinase inhibitor,clade B (ovalbumin), member 5 SERPINBS 23880 34884
NM_000805  Homo sapiens gastrin GAS 26215 22071
NM_000963  Homo sapiens prostaglandin-endoperoxide synthase 2 PTGS2 78115 54395

(prostaglandin G/H synthase and cyclooxygenase) (COX2)
(B) Cell adhesion
NM 002290  Homo sapiens laminin, alpha 4 LAMA4 0.1530 0.204 8
NM_000358  Homo sapiens transforming growth factor, beta-induced TGFB | 03590 0.4403
NM 002205  Homo sapiens integrin, alpha 5 ITGAS 04441 04566
Y10183 H.sapiens Mrma for MEMD protein ALCAM 2.8313 32194
(C) Transcription regulator
NM 002135  Homo sapiens nuclear receptor subfamily 4,group A, member 1 NR4A1 2.1985 23937
NM_004472  Homo sapiens forkhead box D1 FOXDI1 22000 21109
NM_004364  Homo sapiens CCAAT/enhancer binding protein (C/EBP),alpha CEBPA 8.8095 11.7556
(D) Response to stress
NM_013230  Homo sapiens CD24 antigen CD24 2.7211 2.5856
NM 005252  Homo sapiens v-fos FBJ murine osteosarcoma viral oncogene homolog FOS 38192 52856
NM_000600  Homo sapiens interleukin 6 (interferon, beta 2) 1L6 39574  5.0170
NM 001311  Homo sapiens cysteine-rich protein 1 (intestinal) CRIP1 2.0087 25107
(E) Development
NM 001200  Homo sapiens bone morphogenetic protein 2 BMP2 20145 23673
NM 002893  Homo sapiens retinoblastoma binding protein 7 RBBP7 2.1745 21219
NM 001321  Homo sapiens cysteine and glycine-rich protein 2 CSRP2 27080 37146
NM 004415  Homo sapiens desmoplakin DSP 22580 22648
NM 000422  Homo sapiens keratin 17 KRT17 12.2426 13.1620
(F) Apoptosis
NM 003374  Homo sapiens voltage-dependent anion channel 1 VDACI1 04103  0.4882
(G) Signal
NM 024701  Homo sapiens ankyrin repeat and SOCS box-containing 13 ASBI13 04335 04632
NM 014241  Homo sapiens protein tyrosine phosphatase-like, member a PTPLA 04027 04918
NM 000600  Homo sapiens interleukin 6 (interferon, beta 2) IL6 39574 50170
Y10183 H.sapiens Mrma for MEMD protein ALCAM 28313 32194
NM 006988  Homo sapiens a disintegrin-like and metalloprotease with thrombospondin type 1 motif, I ~ADAMTSI 47507 4708 6
(H) Transport
NM 001038  Homo sapiens sodium channel, nonvoltage-gated 1 alpha SCNNI1A 0.1620 0.1755
NM 003374  Homo sapiens voltage-dependent anion channel 1 VDACI 04103  0.4882
AF251295 Homo sapiens DC22 mRNA, complete cds. AP1S2 20108 2.1624
NM 003234  Homo sapiens transferrin receptor (p90, CD71) TFRC 24652  3.1566
(I) Metabolism
NM 016234  Homosapiensacyl-CoA synthetase long-chain family member 5 ACSLS 02599 02727
NM_001935  Homo sapiens dipeptidylpeptidase 4 (CD26, ) DPP4 02700 02271
NM 001710  Homo sapiens B-factor, properdin BF 03656 03997
NM 016352  Homo sapiens carboxypeptidase A4 CPA4 04135 04784
AB032951 Homo sapiens mRNA for KIAA1125 protein PRKCBP1 04318 03966
NM 001632  Homo sapiens alkaline phosphatase, placental ALPP 21221 21587
NM 004472  Homo sapiens forkhead box D1 FOXD1 22000 2.1109
NM_005319  Homo sapiens histone 1, Hlc HISTIHIC 22508 22502
NM 004508  Homo sapiens isopentenyl-diphosphate delta isomerase IDI1 22676  2.8558
AF178532 Homo sapiens aspartyl protease BACE2 23199 22089
NM 000262  Homo sapiens N-acetylgalactosaminidase, alpha- NAGA 27199 26128
NM 001976  Homo sapiens enolase 3, (beta, muscle) ENO3 2.1932 2.0926
Mo68874 Homo sapiens phosphatidylcholine 2-acylhydrolase Mrna PLA2G4A 3.166 1 29204
NM 031313  Homo sapiens alkaline phosphatase, placental-like 2 ALPPL2 32710 2.8807

AK025736 Homo sapiens Cdna FLJ22083 fis, clone HEP14459 HMGCS1 55453  5.6665
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Fig4 Electrophoresis for real-time PCR products from © FL3 (d) FL3
©) 10*r 104
LM-MCF-7 (LM) and MCF-7 (M)
I: LM-GAPDH; 2: M-GAPDH; 3: LM-STMN3; 4: M-STMN3; 5: = g
LM-ADAMTSI1; 6: M-ADAMTSI1; 7: LM-PLA2G4A; 8: M-PLA2G4A; 5 5
9: LM-ALCAM; 10: M-ALCAM; 11: LM-ALPPL2; /2: M-ALPPL2;
13: LM-KRT17; 14: M-KRT17; 15: LM-CEBPA; 16: M-CEBPA;
1 1
17: LM-ACTB; 18: M-ACTB; M: DL2000 marker. 0 1024 0 1024
FL3 FL3

Table 3 Results of real-time PCR

Gene name a _AAGH Ratio'aftejr Ratio or.l
normalization  gene chip

LM-STMN3 24.13 4.90 20.69 5.55
M-STMN3 29.03

LM-ADAMTSI1 22.07 2.64 4.99 4.71
M-ADAMTSI1 24.71

LM-PLA2G4A 22.83 2.06 3.46 2.92
M-PLA2G4A 24.89

LM-ALCAM 19.89 222 4.01 3.22
M-ALCAM 22.11

LM-ALPPL2 20.85 3.90 10.59 2.88
M-ALPPL2 24.75

LM-KRT17 19.25 3.59 8.89 13.16
M-KRT17 22.84

LM-CEBPA 20.19 3.64 9.97 11.76
M-CEBPA 23.83

LM-ACTB 13.62 0.05 1.0

M-ACTB 13.67

Ct refers to cycle numbers when the intensity of fluorescence reaches
fluorescence threshold; AACE = (Ctiugt gene=Clionse resping senc)esperiment = (Clianer gene™

Cliouse keeping gene) conrots RAt10=LM-MCF-7(LM)/MCF-7(M).

Fig.5 Flow cytometry analysis
(a) MCF-7 cells untreated; (b) MCF-7 cells treated with ADR; (c)
LM-MCF-7 cells untreated; (d) LM-MCF-7 treated with ADR.

Table 4 Flow cytometry analysis

Cells Apoptosis /% GyG, S G,tM
MCF-7 8.27 60.10 14.30 17.30
ADR-MCF-7 37.50 39.20 11.40 9.60
LM-MCF-7 7.04 53.40 17.10 23.20
ADR-LM-MCF-7 29.20° 40.50 14.10 14.50

ADR-LM-MCF-7 and ADR-MCF-7 were that LM-MCF-7 and MCF-7
cells were treated with ADR. *P<0.001 (ADR-LM-MCF-7 ws
ADR-MCF-7).

3 it it
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FHW. TR WSO RN T — Lo by LR B 7 4 ¢
MIHEDA, (ERH R IR N T, AT R 2 A
B8 231 D) EL AT vl e R PR S5 R O TR s
WA RIS NE, RIS A I AR P8 2 R DA 2E 4
T SEIN E i RT-PCR K. &5 R BoR, &3 e
7£ LM-MCF-7 40 Jis h 344 i K2k, JF HOK#
G DAL PR G0 0 2 7 A 1 AR ik DR
PRI & R b K 22 57 LU ARSI, R W ah R 2
DR P R 45 SRIEA — 5, PR s T 2 2 A
AN TFIHEAS i 0 LI pe 40 i R IE IR 22 5 S &4 2R
AR HERR RN R FEME. TR TR 2 2 A1 28 1) 36 20 Ak P g
(IRARTY
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31 ‘ApiEshtERER

7t LM-MCF-7 40 ffarfr, 40 ffiz 20 AH o 2 K11
I ik . PTGS2 Bl 3f 4 & B (cyclooxygenase,
COX) 2 A6 A= DU I I e A J T 1) I 25 11 BRI,
A PR A Tl COX-1 fil COX-2. COX-2 N5 T,
T2 BUE R AL P AAEAE,  AH AT — L8 JRE N A
T MR ER AR R R R R R
AHE COX-2 70 B Il FL MR I R0 2 bR
A [ 58 5 IR 4R Z8 FEL RS S TE AR DG, A8 P4
W 55 Al A0 2 2R e LR o3 B 1D JE 4 e vt A
e B IR JRATT I S0 4 AL 5 SCRARE A& — S0,
GAS1 SN BRI E A, £ SR
AL AN, e R R
AR AE S e R0 TE 7% )9 vh A R I TS WA 35 1)
iR &Ik, GASI 7F LM-MCF-7 41 o v & ik $e o
B LR R RSt B A AR DG
32 ‘ARATHEXER

VDAC1 iy WL vE R o FilE s A 1, &
WMEZ 54 MEE o MRS Bel-2 R IAHI {2
20 M T, G B VDACT 8 38 KSR I
FIT- 41 M HTIE T COX-2 fEJRE K& AE B %k,
)R LA B TR T i 8 4 i 1 5 1 1 L A
GO A AN A RS 68 7111 LM-MCF-7 5 MCF-7 41
JOREAT T 40 P T ST, AR AR [ BEIY) ADR A
MF, MCF-7 4 e 39 1224 37.5%, LM-MCF-7
MBI TR 29.2%, 28 %2 K I 9 Fh 4 i ) 9
TR A B3 200 (P<0.001). 2% BH i 40 f i e B e
JiinE, HPETIRR R, X855 5 N L
ORI A B VDACT JE K AE LM-MCF-7 4l jitd -h
RKIE NS RE 800, Wik, B mEsmmn
(bR 40 B B A s O TR ), R T
R
3.3 HHREtEEMRREE

ITGAS N¥EIEEE 1 o5, ITGASB1 Al ITGASB3
W IRET 4E R A -1 2 1 SR £ 4 () 40 kG a0,
Pk P Bz 40 i R I R 1, O AE i AR R R AR .
ST UEE R A 454 ITGASB1 AT ITGASB3 435l 15
RhoA-GTP [1%) & 4801 4H Jf & TR 3% 1) 20 2 FR 0,
LAMA4 1] K3k 24 DNARIMAKES, w7 O
Jifis BdE B URD R e ak i e A s T 40
ANFETORE R A S, Y 40 PRORY 3 R0 0l A R
Az, AR TAML MG (55 BRI 4 Sl 5 A% i3
T FROS, R4 AR A ] A A ek is B iR 2%
W&, AR, B AR W A5 e 7 A

KEJHRE, AWK EAT7E LM-MCF-7 4 ffd rh
&L, fonnieS I as, Harhlsa
FRRAMIEFT. ALCAM A& 05t B2 Ik B8 68 32 980 ) AR 1)
PR pue, A A8 e 5 9 1R i A% VA 550 I Y
T G, AT BE PR B R U ALCAM 1E
LM-MCF-7 H1 LRI, iRtz T I s s
JUR )
34 HRIFTHEHXER

NR4A1 & #% ¥ % 2 /& H % % 1) orphan
member, &G TMHALEKKHFHFMNER T -BH
NGF 1 -B [ 454 0% Je A NBRE. X 41 Jfl (1) 14 5
ST RAER, AR BeEER. 230
DNA 4558 M, 5 iEF 4 8 s id i )5S 40 55040
T 1 381 PAI-l H#45 A, ¥ TNF 531
PAI-1 RIE. NR4A1 #3%/KV-4E TNFa HITER T L
YU FOXD1 S AKA L, T cAMP HOB
A O S PR, R S N s B, B T
S M () e S TE R, AT RESE R T R Al i B AR
RE . Ao 4 PR, NR4A1 Fil FOXD1 1] fig ok
T A DGR A
35 MHLZBHEXER

I ICRR A AH CHE RIAE LM-MCF-7 41 g v %)
AW B, B EAT A A8 ) 1 b eg 40 e
FIEHATEER. ¢-FOS fE1EH b i 40 23R s ali 1 A
(1) b Bz AR ek, e Bl o5 OR A e E
AEFNBEIR b 57 20 e FE DR i R s 2555 4 P s
k. LR 25 B FOS 7E LM-MCF-7 1
WKL, H—BRU TSI AC. KRT17
7B SRR R A R IR ISR, ]
TE W 40 AR AT Ry IR P, A AT SCHR AR IE KRT17
7E FL e R R IE P, KRT17 76 o 8 8 00 1) 1)
LM-MCF-7 LI a4k BTy W2, $R
BT RE AR T I R
3.6 FFRKEHEXER

ENO3 & /W) b I BEAL T 3 (B LAY, I
TRE A s 3 ks A7 AT A=A P AR T A e A P O
W, S N a- BRI H Vi IR B A s ot T 0 e =X AT I PR
(1) BRSE . AE e A i) LM-MCF-7 FLRR 9 40 i
ENO3d ik, FUIFLYE A Mm% a8 ) 5 9k
BRI G

& % 3 ik
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Screening Metastasis-associated Genes in Breast Cancer Cells With
Different Matastatic Ability by cDNA Microarray”

YE Li-Hong"”, YOU Jia-Cong, QIAO Ling, CAI Na, WANG Chang-Ye,

LIU Yi, WU Jing-Hui, WU Lian-Ying, WANG Hong-Hui, ZHANG Xiao-Dong™
(College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract Human breast cancer cell line MCF-7 and its sub-clone LM-MCF-7 with high metastatic potential
supply a cell model for studying molecular mechanisms of tumor metastasis. The two cell lines were used to screen
tumor metastasis-associated genes by cDNA microarray, displaying differential gene expression profile. Total RNA
of the two cells was extracted and the cDNAs were labeled with Cy5-dCTP and Cy3-dCTP, respectively. Then the
cDNAs were hybridized on the gene chips containing 21 329 kinds of human genes. The signals were examined by
GenePix Pro 4.0 software. The two labeling nucleic fluorescent dyes were exchanged each other so that the
experiments were repeated twice. The results shown that 67 kinds of genes were markedly different between the
two cells, in which 41 were up-regulated and 26 down-regulated in LM-MCF-7 cells. Some of results were
confirmed by real-time PCR. The above genes are associated with functions, such as cell signal transduction,
transcript regulation, transportation, response to stress, metabolism, development, movement, cell cycle,
differentiation, apoptosis, conglutination, and so on. According to the reports 35 of 67 genes were involved in
tumor, in which 9 were related to metastasis of breast tumor, and 6 may be involved in tumor invasion and
metastasis. Based on the results, apoptosis was investigated in function in LM-MCF-7 and MCF-7 cells. It was
found that the ability of antiapoptosis in LM-MCF-7 cells was higher than that in MCF-7 cells. The candidate

genes associated with tumor metastasis will be further demonstrated in function.

Key words gene chips, gene expression profile, breast cancer, tumor metastasis
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