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Gene Expression Profile Analysis of Human
Breast Cancer Using cDNA Microarrys

Hee Seok Kim, M.D., Jin Hyang Jung, M.D., Ho Yong
Park, M.D., Young Ha Lee, M.D., Eun Jung Chung, Ph.D.1,
Moon Kyu Kim, M.D." and Jung Chul Kim, M.D.'

Departments of Surgery and ’Immunolog}/, Kyungpook National
University College of Medicine, Daegu, Korea

Purpose: The aim of this study was to classify breast carci-
nomas based on variations in gene expression patterns de-
rived from cDNA microarrays and to correlate tumor char-
acteristics to clinical outcome.

Methods: A total of 7 pairs of breast tumors and control
tissues were taken at the time of primary surgery for array
analysis. Then, performed microarray experiments in breast
cancer tissues with the cDNA microarray spotted 3,063
clones of genes, were analyzed by hierachical clustering.
Results: Thirteen genes were over expressed in tumor sam-
ples regardless of their histopathological features and ER
status, those were including, vitamin A responsive gene,
proliferating cell nuclear antigen (PCNA), and signal trans-
ducer and activator of transcription 1 (STAT1). Twenty-four
genes were down-regulated in tumor sites, those were
including, discoidin domain receptor family mamber 2, crystal-
lin alpha B, and myosin light polypeptide kinase. We also
identified the differentially expressed genes between ER
positive and negative tumors. PCNA, FLJ20500, STAT1,
signal recognition particle 9 kD, and proteasome activator
subunit 2 were more predominantly expressed in ER negati-
ves. Serine protease 23, vitamin responsive gene, fibronectin
1, and SERPINA1 genes were more highly expressed in ER
positive tumors. We further classified the patients according
to their gene expression patterns with Cluster program.
Clustering results divided patients into two distinct groups,
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the first group consists of only estrogen receptor (ER)
negative tumors and they showed more higher gene
expression levels of cell replication and cycle, invasion and
metastasis, those considered poor prognosis signature. The
other group mostly consists of ER positive tumors.
Conclusion: These results support the feasibility and use-
fulness of this systematic approach to studying variation in
gene expression patterns in human cancers as a means to
dissect and classify solid tumors. We believe, this gene
expression profile will outperform all currently available clin-
ical parameters in predicting disease outcome. (Journal of
Korean Breast Cancer Society 2003;6:58-67)
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Table 1. Estrogen receptor status, histological types, tumor size

2] ¢cDNA &%-& C6 amine modified T3 (5’-AATTAACC
CTCACTAAAGGG—3) primer®} C6 amine modified T7 (5°-
GTAATACGACTTC ACTATAGGGC-3’) primerE ©]-8-3}0]
PCR%l & sodium acetate®} ethanolg *7}slo] PCR A&
= AA, A=A7IL DA 7] 3x8SColl it} olE=
Cartesian/A}+2] PixSYS 5500 arrayerE& ©]-8-}o] amino-silane
o2 FEE &alolt Z#llA(CMT-GAPS™
Corning Inc.)ol| printd}3L succinic anhydrideS o] &3k 3%

coated slides;

gl 42 A At
2) fufet =X A
AEvsad g gutelvtelld] FE Fueh Ao
o B9 FolA 1Y RIS 1~2 mm FAZ A 1
cm 7HF Aol X et A zA A% v]L3t e
z23& AHFsksieh 27 ‘%}54 bl z=4& FAA A
Aol o] gsldon] 7+ 32 2AINA EXT o AE

2 &4 4 ZEAX Eﬂi TEA wE o R, ps3,
c-erbB2 ¥hl Al uHE S Table 10l LERAQL). 3hbe]
= 3 SA AFZE 2A L vtE Al o] &3l AV F2
RNA 23 £HRNA later™, Ambion)ol] #A-slgict7} A
Yoll A-g-3l3irt.

3) RNA F£ 4
amplification)

RNAS Heli AAA&E olgele] 24e Hafela

A2

22FO| mRNAS ME ZZE(linear

TRI reagent (Sigma) &°§ol] <l t}g, chloroforms 7}3}
o] ZEkal % 4°CollA] 13,000 pmoZ YA E2| A 7| 4+

FTHe ANEE AlgToll FHAch 7)ol F%F isopro-
panolS Yol -20°Coll4] RNAES HAA|AL) o]&55 4°C
oll 4 13,000 rpmo. 2 LA L2} pellets 75% ethanol &
A3 g7 FollA 7A=ZA|A diethylpyrocarbonate (DEPC)Z
A2l Sl 3k el RNAE 10% formamide
agarose Aol|A A 7]ed 53l 18S9} 28S ribosomal RNA

and other clinical characteristics of the breast cancer cases

Sample N + Tumor Lymph . .
No. Age Stage ER PR p53 c-erbB-2 size (cm) node Histological type
1 57 1B - + + 4 45 + IDC’
2 57 A - - et et 6 + IDC
3 45 1A - +++ + +++ 6.5 + IDC
4 44 IITA ++++ +++ +++ ++++ 5.5 + IDC
5 28 IIA + - +Ht ++ 4 - IDC
6 28 JIV.N +++ ++ ++ ++ 2.2 - Mucinous carcinoma
7 47 IIIA ++ ++ ++4+ +Htt 55 + IDC
*ER = estrogen receptor; "PR = progesteron receptor; *IDC = invasive ductal carcinoma.
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band & Helsteitl. E2I3t total RNAZHE] oligotex mRNA
midi kit (Qiagen)E ©]&3}o] mRNAE He|s}x UV spec-
trophotometer (DU530, Beckman)Z 7 #3}9it}.

A2 A Aol Fest whFe] FE3F 9 mRNAE
917] $13ll Ampliscribe T7 Transcription Kit (Epicentre)S A
2-3}o] in vitro transcriptions &3+ RNA A F= 319}
mRNAZHE] o]F7F=t cDNAS Asl7] 913, mRNAe]
T7-Oligo (dT) primerE 413 70°CellA] 108 <k 7}k
% first strand buffer, DTT, dNTP, Superscript II reverse
transcriptase S 4 7}slo] 42°CollA] 1417} F-<F ¥k-&-3d o).
o] Hk-g-oHoll second strand buffer, dNTP, E. coli DNA li-
gase, E. coli DNA polymerase, E. coli RNase H 5+ 413
16°Cell 4] 2417k 59k uk-g-3k ¥, T4 DNA polymeraseS 4
3L 16°CollA] 5+ T HFGAIA ©o]F 7= cDNAE A4S
t}. Phenol FZEHoZ wWAE A3t ammonium
acetate®} 100% ethanols H7}slo] -20°CollA] o]F7te
cDNAE HAAA 7|2, AAH pellet= 75% ethanolZ 4 3L
el ¥, DEPC A2ld FFol 53t cDNAI T7 spe-
cific promoter, T7 reaction buffer, ATP, CTP, GTP, UTP,
DTT$} T7 RNA polymerases 4131 37°CollA] 2417 30%-
FeF vH-2-3}9d ). TRI reagent (Sigma)E o]-&af ¢ ¥k
O ZHE] RNAE EElste] %5 aRNAE 2 539l

4) &2 cDNA probe MIZ}

cDNA probex DeRisi &(5)°] 7|&3 HH & EO|Z A
Zrstd el aRNA 4ugoll oligo-dT, Superscrlpt Il reverse
transcriptase, fluorescent nucleotides (Cy5-dUTP : ¢+%3]
mRNA, Cy3-dUTP : F44 Z32 mRNA) & 7}sle] 9A
AA1Zl & 1.5 M sodium hydroxide 1112} 30 mM EDTA 1
WS ol 65°ColA 1087 Aistol WEE FAAL:
Cy3 CyS-probe Z+Zy-& Microcon 30 (Mllhpore)*o‘ A-g-3f

ZA1Zl &, 5 7HA] probeE @7 4131, 3xSSC, 0.1%
SDS, 0.5 mg/ml yeast tRNA, 0.5 mg/ml poly A blockerE 4
7Fsk3ict.

5) Microarray hybridization

Human 3.1K chip slided 10 mg/ml BSA, 3.5xSSC, 0.1%
SDS &Holl o] 50°Coll A 205-7F pre-hybridizationdh &
ZF5, isopropranol®] A Z &3 500 rpmoll A 5E7+
AR Eelslo] slides Z1ZAZ

1% probeS 99°Coll A 287k Folx HA| A4
3} human 3.1K chip slideol] A#3}3L, cover glassE Ho]
hybridization casette (Corning Inc.)oll 2ol 50°Cel|A] 16~20
2| ZF hybridizationd} 91 t}h. Hybridization ¥ slide & 2ol 4]
0.1xSSC/0.1% SDSoll & ®, 0.1xSSCol] F+ ¥ FAstz
4] 500 rpmol| A SE7F FA Belslo] slideE AZAIA

o},

E

6) Scanningl} 24

Laser confocal scanner (Scanarray 4,000, GSI Lumonics)&
Agstol 7 SR sporezBE FHRE, 3 H4
Yoot Cysel A BHS A7 scanningshn o] 23E)
91o]Z d A4S Quantarray software (GSI lumonics)E ©]-&
stol T olul A AL BAste] 7 Akt Aoy
A urs Awol gukol =3 AA zA ol Ao AA
W H] & (Cy5/Cy3 Hl, red®} green?] intensityB])& Z4s}
Atk

7) Clusteringl} 24

A Aol A do]X A5 o] &ste] FHAL w3yl e
FrAH ol whet vl 2et A W e Hole Sk
78 FoA 4 257 EAS golR ] $18te] Cluster
9} Tree View programso Ab-&3st3ch.(10) B AdolA =
F2 o8 714 €elF FollA hierarchical clustering ¥
W& average-linkage methodE AH-83}9 clustering} S v

e ot

Y 2F oA oo wiEE FAAE W
sh7] 13k BRo g AEG ] dukeldellA i
o} & Alof] dojF %2 -& o] &3to] KNU human 3.1K
vxﬁ} o= °‘z7—‘4ﬂr =7 7J°ﬂ L R
£ vlasigich & A
o 22| 313H4] o *li‘ﬂ““ °Ei Oﬂ/L 2N ZT2E F8A
ZEALHE TBE F8X), p53, cerbB2 THHA WS
AN A Ee wel SAONA FA+-4+)
o2 Bislgr o 2EZA $2E F8A FollA 39
£ ER 40|93, 42 ER %Al o] th(Table 1).

Ao o] &3t A F2 d=A ] ke % 01~05 g
Axgom oA total RNAS ¢k 3~20pge]lth.
total RNAY HWFEA] formamide Aol|A] & 7)o E3)o] 28S
9} 18S ribosomal RNA7} S} ¥ A] 9ok=A& 3ol &
off Aol o] &3}t 22 oA dofRl total RNAS] ko]
TR R Agoll vukZ o] &3lr]oll FE3A kot T7 RNA
polymerase S o] 83l 43 RNA ZZ oz 3] &=
slo] Aol o] &33itt. RNA FFolle= 7hsshd Sug
o]A+e] total RNAE 0]4‘“}01 H A 3 FZoF 1004

-

AE9 RNAE ZZ& 4 U}t 42 A hybridization
< $I3t cDNA probe Xﬂ;ﬂ' Aloll 4 z=A A Feld
RNAdE= Cy3-dUTP (543 E 2ela dzA oA £
2]5 RNACE Cy5-dUTP (B8 3)E FAAS AdA
ZAck.

742 A hybridization ¥ Scanarray 4,000 2N Z 7+
A2 spotell A WAE = Cy39}k Cys Wdel & ¢lof
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£9 ¥ Quantarray softwareZ /45 F43}to] 3,063
Ap Foll A kzF o} A=A A A ' SolF Wi
.ﬂ_L ].g E_/sj*],oj\\;], ol—lejq, ;GAszl_q 543',]__04 1%_1-
AE7} 20l o] AHCy5/Cy3 32 Cy3/Cy5<] H]) Zpo|i}:
FAAE F3HA 77]'*F71‘/} 3 Aog A
th Fig. 1014 32 164 dojRl g2 55 YebHS
v} A A 3,063 544 spotsS 16702] FH o2 yo] 9l
w7 7L A Az AZ 74 wide $agE P4

=5 & T AvkFig. 1A). 74 FAA spot ZZ |
A s B wel ¥ AstAY E7 o R FA
ek ghzA Rt AdzZ A v Heo| wEEE 4%
Ea0z Mz GEAdA o gl WAL SA%
< 2 FA|=| 9 thFig. 1B). Scatter plot L&l Zof|A]
LA SRS RS Cy3e] WAZESH AEEe
Cyse] Mol bt 474E shte] B FAG A
o= CysiCy3 Bk 2} ol Aolihs AL HAgoz

fe eet rk*l (2

e

A= A kFig. 10).

AA 789 shake] A A AQYAHAE Cluter?} Tree-
View L2185 o] §3lo] 42 wal el whe} 57
slo] Hokrh(Fig. 2). AA| 3,063 F-AAF Fol|A wkele] 7+
Z7} wlekdt FAAE AlLl’E 2,119 742 spotse 2+
Cy5/Cy3 Hloll whz} 1 u|7} 1 o] (F=A A o Fo
HHE A RS JAo g 1 v7t 1 o]skg=
Zol|A] Wl o] Zrad FH2HY FAAE FALE 3}
78] kAol 4] dolR AFE st aglell ZA AT
(Fig. 2). +42 & el w}E clustering 23} 13} 2 3
AT 3~7 sAEe R A F e aFeR FEY
T A9 e, 1~39 A= ER 403 4~7 32+ ER
¥l Azt vty 39 S AlejstH 24 ER 44
I ST R FEEA

Zé —7-‘—7‘—1 o HV]—"% Gz A 7ol] F 4 3elollA] 2
St A A= Vitamin A responsive gene, pro-

-~

—_

Eukaryotic translation
initiation factor 3

GAPDH Beta-actin

c ]
Red intensity [

R/G ratio *+-2

. RI/'G ratio © 0.5
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[ - (™ Lo
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Fig. 1. (A) Differential gene expression screened with the use of cDNA microarrays. KNU human 3.1K c¢cDNA chips were hy-
bridized with cDNA probes those were isolated from corresponding normal and cancer tissues. (B) Insets are magnified
view of part of the array image. Some genes (green and red spots) are differentially expressed in normal and cancer
tissues, respectively. (C) Scatter plots of cDNA microarray result.
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Samples

= 0w W o o o]

Genes

Fig. 2. Gene expression patterns of 7 patients with breast can-
cer analyzed by hierachical clustering. There were
2,119 genes those were consistently expressed in 80%
of samples. Each column represents tumors and each
row a single gene. The red block indicates up regul-
ation, green down regulation, black no change, and
grey no data available. The tumor specimens were
divided into two (three) subtypes based on similarities
and differences in their gene expression.

liferating cell nuclear antigen (PCNA), signal transducer and
activator of transcription 1 (STAT1) & ¥3ts}+= 13Z9]
A TH(Cy5/Cy3 H| 9] o] 2 o]l Z) (Table 2). ¥=7]
olA] Zr4a3d §AAE discoidin domain receptor family
member 2, crystallin alpha B, myosin light polypeptide kinase
& Egehs 240l UrhCys/Cy3 Bl H o] H 4 39
o4 05 o]&}¢]l Z) (Table 3). B3+ k=2 W] ER Hd
oo wel AR o2 W PP Hol: FAAE T
23 4= 919t} Lactate dehydrogenase B, PCNA, FLJ20500,
STAT1, signal recognition particle 9 kD, proteasome activator
subunit 2 5 ER 2419l Z9kollA] 2] serine protease
23, vitamin responsive gene, fibronectin 1, SERPINA 1,
angiotensin receptor 1 5+ ER kA9l FokollA 77 ¢
o] WA E] 9l th(Table 4).

o

SRR QS ol 8% AR T AW B4 Y A
2 et glstEokld AFAA HseA ke
B4 FEAL BHIF AASARG) SUe AT
£ Aol $AA4 g ol§ete] 2 H2 ER WY
o Foll WE SA4 UH MAE BAY B AstSol
WEH T ekl SRl WeEAA Aolo] w

$AA e ol &3 A W] Holol ol A7 E
Li 520 wFstgd e, AEA < (invasive ductal
carcinoma)°ll H|3lo] 11470] A& o2 A2 Jl
TFUDOCIS)l A HREPEd 2 wnt-signaling, extra-
cellular matrix, stromal protease, adhesion-related genes &2
2 3 FRelA a4 ez A3 iol
9t slo] ‘invasion-related genes’e]2}l WriEslSit). o]
A ok Aol E Kl fAAE o dlo] RT-PCR
o] &3k w4, M =23 W, tissue arrays 5>
wAek Q77} A Folvh Van't Ver S %
P e 359 ool A3k il kel Aol
155 g & sto] cDNA microarray & &3
18 o Lol A cell cycle, mitosis, invasion, angioge-
nesis, signaling 5ol Fost= FHAEo] AMEE oofA
F9kA] Zol7} 9lo] o] 55 prognosis reporter genes®] 2t
3 ek 71E9] oAl$UAE0] odd ratio7} 2~6¢ A
£ oSt o] $4A49 WA EL uge] WHES
Kol 158 BE 9 odd ratioS Ho] Fch 514 o]3},
DI 24 UL AL 53 A A AES 2
ARZE 208 AROIA ST 4+ UAT o] FHAS
% poor prognosis profiles HQl %+ 60~70%, good
prognosis profiles X9l 7-¢& 8~10%7F 514 W] Ak
o s} Ak AuelA ALE oY + Yginin
u et

2 QFolAE el ek BAe] 2ol 3063 %
o] fFAAE e Sotd FAAE A &
AdollA ER Hd o Foll JAIFo] Adz=A el vlsf ¢
2AolA) ukslo] v o4 Z71E FAUARE 1350l

1% proliferating cell nuclear antigen (PCNA), high-mobility

b

T ok

group protein 2 (HMG2), 14-3-3 zeta, signal recognition
particle 9 kD, eukaryotic translation initiation factor 3 G-
A Fholvt DNA SA] z22|ar g Aol 4= o
E Fofste FAAER o] ¢t 23 okt v
FFA e F7hde] Hudl up vk Axe] Fzu A
E9| 71 FAA FollA FzAdA SR AL vita-
min A responsive cytoskeleton related (JWA), fibronectin 1,
beta actin, cytoskeletal tropomyosin 5]t}

Vitamin A responsive cytoskeleton related gene< Z|<-ol|
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Table 2. Over expressed genes in breast cancer tissue compared to control

No of breast tissue

GeneBank ID. Identification R/G ratio >2) Mean
NM_006407 Vitamin A responsive; cytoskeleton related (JWA) 5 37
NM_002592 Proliferating cell nuclear antigen (PCNA) 3 2.7
NM_007315 Signal transducer and activator of transcription 1 4 25
NM_002026 Fibronectin 1 transcript variant 1 3 2.5
NM_002129 High-mobility group protein 2 4 24
NM_003133 Signal recognition particle 9 kD 3 2.3
NM_003406 14-3-3, zeta 3 22
NM_001101 Actin, beta 3 2.1
NM_000291 Phosphoglycerate kinase 1 3 2.1
NM_005252 FOS 5 2.0
NM_006475 Osteoblast specific factor 2 4 2.0
NM_003752 Eukaryotic translation initiation factor 3 4 2.0
NM_004494 Hepatoma-derived growth factor 3 1.9
X04588 Cytoskeletal tropomyosin TM30 (nm) 3 1.9
NM_003564 Transgelin 2 (TAGLN2) 3 1.8
NM_021130 Peptidylprolyl isomerase A (cyclophilin A) 3 1.8
NM_002856 PRR2 (polio virus receptor protein) 3 1.8
K1818-5 4 3.8
B0039-5 3 2.8
Tramnsmembrane trafficking protein (TMP21) 3 2.0
T2YE FARAE ok 1 Jlee] A& dHA YA B A dojdra k(7)) B AFellAl fibronectin o]
FollA A L35 =43 deR AR, B Hlad 42 g2 AEEE HE PCNATE 28]
S A S UG AT SAE 2D ST E@ R $4Y A0 Nol oI5 PATE AREs
e AZY wl o] SAATL e AL FA B w2 FelE A ol T Al A S
o

o F28 AT F 5 9SL A0

Proliferating cell nuclear antigen (PCNA)< %3] ]
e AEE A dbdste A, FEdelA
gk o] $217ke] b A k= el A PCNA o] &
ER SA4 LT dl$7F Ut Zlez defA Slvhus) £
dTollA = PCNA Wale] 53] @o] F713k 33 287
U T TS dlE Hlaste] E Hevt e A
o,

Fridqroll Al STAT family THA 9] &2 nll-¢- H343t
dl ol#] £7F9 STAT whwio] otz it} WatsonT}
Miller 5(16)% et AE] ¥ FEFllA EA W E
I dee i }M‘v H Ao % STATI®] <t
53}0“*1 o7 A Es & ATk

A EY F ‘_/] 71 A A Z ol A ‘i'al'cﬁ_fv] fibronectin
OLA|E 9] Ho|H} Aol 83 I&S sl=d] 7|AW fibro-
nectin®] o] 2 zF oA A E] Aozt vlaH
o2 4 fibronectin®] ko] A& 2AH ol A= Ho|7t T

)
;:

o {4 fo H

Signal recognition particle (SRP)®} eukaryotic translation
initiation factor 3% THHRA Aol Hojsle AEE A
FollA w2 AEEAI} Ao B2 Az A
o @Ao] aFue] Z7he Aow A8

14-3-38 thuiA o] ¢lA g} AL F9FE dge 3}
o2 ofg] FFe] ASEoI A %oﬂ 923 g
2 ot Aoz A govl, e 2HeIAE 1433
sigmaZ} ZH4Flo] vtz HuxEe] dEd 19 2 .i—"rLoJl
A 1433 ek 2217 gheAal el 7H0 o)
o5 o &= 9ot}

ut

Osteoblast specific factor 2 (OSF-2, periostin)< <=
222 adhesion molecule®! fasciclin 18} -F-A}3l wlulzl 2
non small cell #H| SollA] W&o Z7}elw (20) 5 OSE-
29| FE7F EoF o3 v e A 1
QrollAle] Wal o Bz obF] FHA YA gh2dl £ A¥

o

A= ER 54 ¢zFellA ER FEET ¥ £ UT
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Table 3. Down regulated genes in breast cancer tissue compared to control

L No of breast tissue
GenBank ID. Identification R/G ratio <0.5) Mean

NM_006182 Discoidin domain receptor family, member 2 4 0.4
NM_001885 Crystallin, alpha B 5 0.4
NM_005965 Myosin, light polypeptide kinase (MYLK) 6 0.4
NM_000552 Von Willebrand factor (VWEF) 5 0.5
NM_002135 Nuclear receptor subfamily 4, group A, member 1 4 0.5
NM_006472 Upregulated by 1,25-dihydroxyvitamin D-3 (VDUP1) 4 0.5
NM_053032 Myosin, light polypeptide kinase (MYLK) 3 0.5
NM_002015 Forkhead box OlA (rhabdomyosarcoma) 4 0.5
NM_005655 TGFB inducible early growth response (TIEG) 4 0.5
NM_016441 Cysteine-rich motor neuron 1 4 0.5
NM_004657 Serum deprivation response 3 0.5
NM_030808 LIS1-interacting protein NUDEL 4 0.5
NM_002023 Fibromodulin (FMOD) 4 0.5
NM_001753 Caveolin 1, caveolae protein, 22kD (CAV1) 4 0.5
NM_002293 Laminin, gamma 1 (formerly LAMB2) (LAMC1) 3 0.5
M3534-5 5 04
B0384-5 6 0.4
P1881-5 5 0.4
P0670-5 5 0.5
M2007-5 5 0.5
M1184-5 3 0.5
B0814-5 5 0.5
B0013-5 5 0.5
P2484-5 3 0.5
Table 4. Differentially expressed genes between ER(-) and ER(+) breast cancers
Patients No. and ER status Mean ratio

GenBank ID. Identification

1) 2(-) 3() 4(+) 5(+) 6(+) 7(+) ER(-) ER(+)

Predominantly expressed genes in ER(-) tumors
NM_002592  Proliferating cell nuclear antigen (PCNA) 6.0 5.1 1.5 1.6 2.2 1.8 1.0 4.2 1.7
NM_019058  Hypothetical protein FLJ20500 3.7 31 10 0.3 1.5 0.7 0.6 2.6 0.8
NM_007315  Signal transducer and activator
of transcription 1

52 43 10 2.0 1.7 2.6 1.0 35 1.8

NM_003133  Signal recognition particle 9 kD 5.1 22 18 2.5 1.2 1.8 1.4 3.0 1.7

NM_002818 Proteasome activator subunit 2 1.8 20 29 1.2 1.1 1.1 1.2 2.2 1.2
Predominantly expressed genes in ER (+) tumors

NM_007173  Protease, serine, 23 (SPUVE) 0.9 1.0 0.7 4.7 1.0 6.7 1.2 09 3.4

NM_006407  Vitamin A responsive;
cytoskeleton related (JWA)

NM_002026  Fibronectin 1 0.9 1.5 1.0 2.8 1.8 6.8 1.0 1.1 3.1

NM_000295  Alpha-1-antichymotrypsin
precursor (SERPINA1)

1.2 34 32 35 22 112 1.5 2.6 4.6

0.9 08 1.1 1.1 1.0 3.8 3.2 0.9 2.3
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doka Bl
ME2 ASALA A immediate early geneoll sk
activating protein-1 (AP-1) S5 PJAsl= c-jund
fos TAE G} ZHola] F7hEl0] Slom ol el
=7 WEEE o Ao|k whE I oFTy} L Ao
3 th.(21) c-fos ETS-domain family 2 A-Q12191 Elk-1
o oefl &40l A= Elk-12 BRCA-13} AFH o=
Agste] Aol =4 wherh(22) WA cfos®] F7h=
A2 BRCA-1 AHA|9] o] o} thE fdQes
5 el 2do] AE LdoluhA] &3 legs ¢ T

e

ne wie

fridrzA oA wio] ZhAdF A A= discoidin do-
main receptor family member 2, crystallin alpha B, myosin
light polypeptide kinase 52 X3 sl 24%-0]% th(Table 3).

Crystallin alpha B& QFF W} #l= chule] FAR Z &
o]l small heat shock proteins¥} -F-A}s}c}. Crystallin
alpha B glucocorticoid 2ol 2]zl &A] sk = v
3} %91 small heat shock protein Hsp270| friltollA &
7}l Wb crystallin alpha BYE 2.3]8] Walo] 7] o=
3L 3he}(23) o|23 At 2 AYdAE A =
Zol| A Hhde] Zhaw|o] igirt.

von Willebrand factor (vWF)= "4&3o] A &3}gof o
FHI A el F2E = o] fofste DAz ek ot
e 45 sEv el Al wel F7tEo] glevt
2 Woll e 238le] Ao W= ekevkar 3heh(24)
Ao A vWFE sz ol|A Zhazslgivt

TGF-beta inducible early growth response gene (TIEG)<-
B4 T A EA = e A BAEAR e &
oAlAE 79l 1089 1 olstE Wo] FA3s| vty
Hax ek 25) TIEGE €Al §342 32, apopto-
sisth cell cycle 24 59 7|es 7M1 Aoz F&3lx
ek, 1 ARIAE BR o 3ol Aigle] gzl
A W o] wl-g- Zhasgih

A A ARAIE FAA EE Aol vk} cluter-
ingsto] $AE LafFow B HYrhFg 2). 2 A
13} 2 3T 3~7 AT E FA 7Y aFe
2 FEY F e, 134 3= ER S40]a 4~7
A= ER HA Q) 23 vlashd 39l 3kAkE Alelshd =2
AR AT SATeR FRY + AW A Pk
Clutcring 7%} o4 G2 el2] AR A} 743
FAATE b FEY 4 Aot ER A S
Aol B R Apoldl] Sl FAATES FelehA T2
A Shokrh. ol BR Wl el W2 Wt 714
o 57b 28 WA ) A Aoz Az,

S 204 ER W FAE T2 olF 2
olUz} tamoxifend} 72 o AEZA X Fof] HE-Zo] R
= ARs e Tad AAelth26) HZ AR A ol &

b

¢

e N

& ek ATIAE ER WA 4ol wE fA% U
AT ohS Bk AW D YEE,Q) ol F AT 2
F}ol| A estrogen receptor 1, trefoil factor 3, GATA-binding
protein 3, S100 calcium-binding protein A8, insulin-like grow-
th factor binding protein 2, cyclin D1, lactate dehydrogenase
B, cytochrome P450 subfamily IIB, insulin-like growth factor,
stanniocalcin 2 5(2)¢] ER W38 oJBEZ AR ¢ g &
Az Busta ook B A o] g $47 Aol
= estrogen receptor 1, trefoil factor 3, GATA-binding protein
5 ER W oRE b A TR F 9k A4
&

genase BT £ A4S}t X8l A%F, IGFBP-2 (ER-/
ER+=1/0.87), cyclin D1 (ER-/ER+=0.9/1.4), stanniocalcin
(ER-/ER+=1/1.6) S5 # <adFolAt ER W Fdol
upg} ofF FEgE Aol & HolA & Xtk B ol A
ER ®Hal ofdoll wlg) FEstA| AZ & whal oS B
9l §-A A= PCNA, FLJ20500, STATI, signal recognition
particle 9 kD, proteasome activator subunit 2 5+ ER =4
9l Zokol|4] LE|3 serine protease 23, vitamin A re-
sponsive gene, fibronectin 1, SERPINA1 5= ER %49l &
Foll Al Z+7t v pho] W E| Qlck(Table 4). ER 24 &=
ZlollA o ol wald F42kQ] PCNA% STATI &< Al
¥ B4 AsADe F2 ALt JoE JH R
o whE AlE BG4I Holol] Fofd Zlow Argow
frdqlo] ER A HT} ol 37 8 7S A

ER 54 ¢
& e S717F 2 7 3ls Zlolvh ER HEelA B ®
o] s FAAE A% F ¥ A7l Hotof & A
oz Az

£ adellA ¢ =4 5014 <

Z 3L estrogen receptort}t BRCA1, BRCA2, Her2/Neu 52
71 dHA Fet ol 3AAF 3E A gk Ho] B
stgom, B A7 s fgzF A Solitd
A FAAEe] kA HA ol Agk £ of| 3 ghg o9
o] &A ol W3t 75Tt ¥ Hed AoF Ay7H

O]

s |
=

rhu

72+ 3 (DNA microarray)g ©]-&3sto] 3 £ 4
£ Aol AAE = JA FHom ol & o]&sle] 7t
Ao A AF7HA AFH =22 wyo g
d Foks o Az 23 "ol we) of o}
o2 EH7F vhseldeh & AT fUsk $Ake <
At A4 24 47 BolH o g Yehte §44

N

PN 0Bk rr ofN X



66 SIERUASISI - ME6H X235 2003

H2E 306359 SAATE A8 YL FH4 WL o] 4l
of BAZozH 712 A} Hmem AZE A
Holil A& o AFAAES Y B0 A

=

78 e z2A I BAdzZ A RNAE 2Elsle
a3 FE oy 44 oE FFFAANE ARAH
42 ] hybridization £ confocal laser scanner@ <332
&FE o] B F AAEA zEaoE FASG

AA 79 3k fAA A AFARE clusteringdF
Az AR ﬂﬂ?ﬂ‘)ﬂ “]ra]' T e ageE S
T dglon o5 UIRE oAERA FEAER) L

o ol wheh T2 4 olrh FEAelA wHe] 7}

FA A= vitamin A responsive gene, proliferating cell
nuclear antigen (PCNA), signal transducer and activator of
transcription 1 (STAT1) 55 E&3l= 1350|903, =3
of A} "Floe] 7+A-¥t A A= discoidin domain receptor
family mamber 2, crystallin alpha B, myosin light poly-
peptide kinase G- E3she 24F oAt k=% Hel ER
W of ol wheh A2 o UE e Kol #AA
+, PCNA, FLJ20500, STATI, signal recognition particle 9
kD, proteasome activator subunit 2 5-©] ER 941 ¢l Zoko|
A, 123 serine protease 23, vitamin responsive gene,
fibronectin 1, SERPINA1, angiotensin receptor 1 < ER 9
4 FglA 27 H ghol =g,

£ el £ Asl £} v Al feld 4
o}% WAsE W olel Hol glovt ¥ AFANE
FYF $Ae] Aot ol F DY AR )8 5 9
tRE A%E 488 5 devhy Azas,

REFERENCES

1) Torregrosa D, Bolufer P, Lluch A, Lopez JA, Barragan E, Ruiz
A, et al. Prognostic significance of c-erbB-2/neu amplification
and epidermal growth factor receptor (EGFR) in primary
breast cancer and their relation to estradiol receptor (ER)
status. Clin Chim Acta 1997;262:99-119.

2) Vollenweider-Zerargui L, Barrelet L, Wong Y, Lemarchand-
Beraud T, Gomez F. The predictive value of estrogen and
progesterone receptors’ concentrations on the clinical behavior
of breast cancer in women. Clinical correlation on 547 pa-
tients. Cancer 1986;57:1171-80.

3) Alizadeh AA, Eisen MB, Davis RE, Ma C, Lossos IS, Rosen-
wald A, et al. Distinct types of diffuse large B-cell lymphoma
identified by gene expression profiling. Nature 2000;403:503-11.

4) Hedenfalk I, Duggan D, Chen Y, Radmacher M, Bittner M,
Simon R, et al. Gene-expression profiles in hereditary breast
cancer. N Engl J Med 2001;344:539-48.

5) DeRisi J, Penland L, Brown PO, Bittner ML, Meltzer PS, Ray
M, et al. Use of a cDNA microarray to analyse gene expres-
sion patterns in human cancer. Nat Genet 1996;14:457-60.

6) Immaneni A, Tsimeizon A, Hilsenbeck SG, et al. Genetic pro-
files of risk of recurrence in node-negative breast cancers. 24th
Annual San Antonio Breast Cancer Symphosium, 564 Scienti-
fic Poster Presentations, December, 2001

7) Perou CM, Sorlie T, Eisen MB, van de Rijn M, Jeffrey SS,
Rees CA, et al. Molecular portraits of human breast tumours.
Nature 2000;406:747-52.

8) Sotiriou C, Neo SY, Mcshane L, et al. cDNA microarray gene
expression profiles as a potential prognostic and predictive tool
for an improved management of breast cancer, 3rd European
Breast Cancer Conference, 460 Proffered paper presentation,
March 23, 2002.

9) Van De Velde CJH, Van De Hage JA, et al. Pre-versus post-
operative systemic treatment in operable disease, 3rd European
Breast Cancer Conference, Primary systemic therapy sympho-
sium, March 22, 2002.

10) Eisen MB, Spellman PT, Brown PO, Botstein D. Cluster analy-
sis and display of genome-wide expression patterns. Proc Natl
Acad Sci USA 1998;95:14863-68.

11) Gruvberger S, Ringner M, Chen Y, Panavally S, Saal LH, Borg
A, et al. Estrogen receptor status in breast cancer is associated
with remarkably distinct gene expression patterns. Cancer Res
2001;61:5979-84.

12) Li Z, Tsimelzon A, Immaneni A, et al. DCIS versus IBC: A
c¢DNA microarray stydy, 3rd European Breast Cancer Con-
ference, 294 Proffered paper presentation, March 21, 2002.

13) Van’t Veer LJ, Dai H, Van De Vijver MJ, et al. Microarray
expression profiliing in breast cancer tailors optimal treatment,
3rd European Breast Cancer Conference, molecular biology
symphosium, March 22, 2002.

14) Okamoto K, Andreola F, Chiantore MV, Dedrick RL, De Luca
LM. Differences in uptake and metabolism of retinoic acid
between estrogen receptor-positive and -negative human breast
cancer cells. Cancer Chemother 2000;46:128-34.

15) Takashima T, Onoda N, Ishikawa T, Ogawa Y, Kato Y,
Fujimoto Y, et al. Prognostic value of combined analysis of
estrogen receptor status and cellular proliferative activity in
breast cancer patients with extensive lymph node metastases.
Oncol Rep 2002;9:589-94

16) Watson CJ, Miller WR. Elevated levels of members of the
STAT family of transcription factors in breast carcinoma nu-
clear extracts. Br J Cancer 1995;71:840-4.

17) Werbajh SE, Urtreger AJ, Puricelli Li, de Lustig ES, Bal de
Kier, Joffe E, et al. Downregulation of fibronectin transcription
in highly metastatic adenocarcinoma cells. FEBS Left 1988;
440:277-81.

18) Gorodkin J, Knudsen B, Zwieb C, Samuelsson T. SRPDB
(Signal Recognition Particle Database). Nucleic Acids Res
2001;29:169-70.

19) Vercoutter-Edouart AS, Lemoine J, Le Bourhis X, Louis H,
Boily B, Nurcombe V, et al. Proteomic Analysis reveals that
14-3-3 sigma is down-regulated in human breast cancer cells.



25|14 2] : ¢DNA MicroarrayS 0188 R4t ZXHAMCl RUXT &sl 2AM 67

Cancer Res 2001;61:76-80.

20) Sasaki H, Auclair D, Fukai I, Kiriyama Y, Fujii Y, Chen LB.
Serum level of the periostin, a homologue of an insect cell
adhesion molecule, as a prognostic marker in nonsmall cell
lung carcinoma. Cancer 2001;92:843-8.

21) Gee IJM, Barroso AF, Ellis IO, Robertson JF, Nicholson RI.
Biological and clinical association of c-jun activation in human
breast cancer. Int J Cancer 2000;89;177-86.

22) Chai Y, Chiptsyna G, Cui J, Liao B, Liu S, Aysola K, et al.
c-Fos oncogene regulator ELK-1 interacts with BRCA! splice
variants BRCAla/lb and enhances BRCAla/l1b-mediated
growth suppression in breast cancer cells. Oncogene 2001;20:
1357-67.

23) Klemenz R, Scheier B, Muller A, Steiger R, Aoyama A. Alpha
B crystallin expression in response to hormone, oncogenes and
stress. Verh Dtsch Ges Pathol 1994;78:34-5.

24) Teo NB, Shoker BS, Jarvis C, Martin L, Sloane JP, Holcombe
C. Vascular density and phenotype around ductal carcinoma
in situ (DCIS) of the breast. Br J Cancer 2002;86:905-11.

25) Subramaniam M, Hefferan TE, Tau K, Peus D, Pittelkow M,
Jalal S, et al. Tissue, cell type, and breast cancer stage-specific
expression of a TGF-beta inducible early transcription factor
gene. J Cell Biochem 1998;68:226-36.

26) Osborne CK. Steroid hormone receptors in breast cancer man-
agement. Breast Cancer Res Treat 1998;51:227-38.




