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—Abstract—

Background: Doxorubicin has proved to be a useful chemotherapeutic agent especially for
osteogenic sarcoma. It induces cancer cell death via apoptosis.

Materials and Methods: To explore and analyze the changes of gene expression during
doxorubicin induced apoptosis on human osteogenic sarcoma, Saos—2 cell, cDNA microarray
was performed. After treatment with doxorubicin, total RNA was purified and expressed
genes were investigated with a 17k human cDNA microarray.

Results: For analysis of the cDNA microarray, the genes were filtered using the sum of the
median value of Cy3 and Cyb signal intensity of greater than 800. Expression of 264 genes
was changed by more than 2 fold, and the expression of 35 genes was changed more than 3
fold after treatment with doxorubicin. The genes were primarily related to cell death, cell
growth and maintenance, signal transduction, cellular component, transport, and metabolism.
Conclusion: Treatment with doxorubicin induced expressional change of many genes. Some

of the genes might be related with apoptosis directly or indirectly. Further study is now
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needed to characterize these genes.
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HEe] FAIELS AEIAPES fEsle] o
S A7ttt ? ol FLAEL death inducing

2l
ligands®] A4 27179} caspasese] B4 =71
T 22 AEZgAA] FAsh= o 7HA
JAES A=t AE AFES dodA @
t}. Doxorubicin (adriamycin)& quinones 7}
Z anthracycline AlE9] A=A izt
AP X} obyg ZEok Syl 2o TheFsl OFA

BUH, 50 54 © E o =78
T4 5ol Ho] ARZHL.
Doxorubicin®] A EAVE] #HAstdles 2o

Bu7b loh AlZEAPES Asdg Al &

& A7Adel oJshd i H Y Burkitt's
lymphoma 5] A|EFE94] mitogen-activated
protein kinases (MAPKs; JNK, p38, ERK) &
+ phosphatidyl inositol-3 kinase (PI-3K)/
Akt 9] doxorubicin®l] &l X3} Ho = A
AE AsAGHgo] AdsiEo] AEAPEo]
s d0°7 AEAEe] fEgd o
7HA fraxbEe] wEAmst Fol oA AlE
AAE AYEHA Hed, yoMEze] AFe
doxorubicin®] &J3}a caspase3E "j7H3F A E
Apdo] oo} Atk wd Massart & Ab
2k 1A MEFo| = doxorubicin®] 23
AFEAPEo] FASY W Z7}o] 7|3tk
Busigch 2 o= HO:9 ceramide®] &
7} = p53, NFkB, Bax59 2d =Pt
doxorubicin®] 2JgF A|XE ApPHo| FAdth=
BSe] ggpow
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sarcoma, cDNA microarray

Y] a9E ShstAY oA WS oy
T FE5317] 981 methotrexate, doxorubicin,
cisplatin, taxol 3 £ FUAE W85
AFEEFAY Apo2l/TRAIL, voacamine, Type I
interferon, 2-deoxy-D- glucose 5& A
gt o] Folate] srm T ekAls}
83t AMgsHE HAIEL  pglycoprotein,
death receptor, FasL, po3 53 #& FAAE
o] Ia S 7‘2‘4_ T AAlste gAY a7
o]¢} o] A A=
] 714G SHAWAS JAlst =
=o|7] fEliXe FIAY ME
| A gl wX]
o] B wet MstEe 2
oA e ST oHAE
° sotttal & 4 Aok Ly
£ AR Fofste] RS Hd
st #ESAY AlzAPERY] ARl &
ATFES IF FAAE e E & AT
o] thFEolm v FHAE o= 3t
AT obH wEEth
B AP M= cDNA microarray =
o Abe oA ZFY MEFA Saos-20014
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Table 1. Primers for PCR

GeneBank DNA
Symbol Gene name Access Primers size
Num. (bp)
R et protein WIS R CTCACTTGCTTTGAMAGCCE
v o, o DETTATERIOR w
DAPKI1 death-associated protein kinase 1 AA025275 E %ﬁ%%ﬁ%%%éﬂ 240
AT et vnromey A48 A Ce AT GeTeT G 2
SLCIA3 %éiﬁfzizgggnfaaiglt};aésgﬁr?gh AAB3TL2 B e A 162
PTPIAL R b AMBT [ PATTGAGAGAGAGGATGTGCCA 19
T kb e s, £ AMCIOWAGOUGITICT
BMP2  bone morphogenetic protein 2 AIS69017 E %gﬁé%é%g%éggﬁggggg 171
Rl
ot DO G EEEIENGCETO
caspase 1, apoptosis—related . . . .
CASPL Qe P R CCAMAMCCITTTACA MGG 1
CONF  cyclin F AAGTETIT b A AT A 166
comn I o e [ITISTOEIONS
o s g EICIGNOTRG
e s LOSTMGEIONT
MBNL2  muscleblind-like 2 (Drosophila) Wiesz L o A AT 183
e g gt EGEMOIIONGCE
CLICA  chloride intracellular channel 4 AAT61 f AEAGTELAGCEAGCAGCAS 186
e S, e LORTEMICERG.
GBPl  Guanylate binding protein 1 Anzgzrg B ATGATTHTGATCATTGIACCACAT 150
INFAIRS T e procen 3 AMIBNZ [ TCTCTCAGGAGACACTGTGG 28
KTNI  Kinectin 1 (kinesin receptor) AAg106 L T GO oy 2

- CGTTTAAGGCTTCACTAAGGGGT
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ZREH TH3A Fetal calf serum (FCS)&
Hyclone (Australia), penicillin/streptomycin®}
RPMI1640, Dulbecco’s modified Eagle's
medium (DMEM) Hj %82 Life Technologies
(USAZFH F-4ste] A8kl
Doxorubicine 44l A AMEE= dEAeF
AES Ao 3-(45- dimethyl-thiazol
-2-y1)-2,5-diphenyltetrazolium bromide (MTT),
Tri-reagent RNA extraction solution< Sigma
(USA), BCA @A H7FA|2k2 Pierce (USA)

ZRE FYste] AR
Reverse transcriptase (RT) polymerase
chain reaction (PCR)9l A3t primerg2 1}

o]Quo] (=)ol FH A&ttt (Table 1).

o

b

=]
CEL
°Hg

0

=

=20

%F M|EF Saos—2% 10% FCS<}
Solo] RPMI

0]
T e

1% penicillin/streptomycin £<4
1640 HjoFNS ARE3le] 37°C, 5% o]AkslekA

B 710 A ) ekl

MTT assay

Saos—2 AEES 96 well plateoﬂ well=}ch
50007H7F HEE EFe & 2443 wjesid
t}. Doxorubicin< 200, 20, 2 pg/ml, 200, 20, 2
ng/ml, 200, 20, 2 pg/ml T F=7} HEF
Ag)gt & 72A17F vkt 50 mg/ml MTTS
o (in phosphate buffered saline) 50 WS zt
welloll H7FeE = ojqtsteka wig7]oA 34

ZF 92X AT A RS FAAHA A ASIL
DMSO 200 wE 7}3F & microplate reader

(Biorad, USA)E A}FH&3ld 570 nmolA &%
TE =439
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RNA “gA]

Saos—2 AIXES 2
IX1°47} Hes 25
o AEE Hjgdes wEkskal doxorubicin
S 200 ng/ml ¥E7F HES AF F 0, 6,
2UAX 7Vl NEE 4335}e] RNAS =319

2174 100 mm B Aol

& F AN IS

hs

RNA= Tri-reagent (Sigma, USA)E o]-&
skl AASIATE Alazu) e A A wS

7§j1\]°ﬂ 1 ml® Tri-reagent® 7}l A
oH/\]ﬁE]— Qs AAFo T 7|7
= 5t Hc} 13t} Chloroform 2

AYF ke ALl

/\]

Nze ¢
A7Vt
WA 47T,
d3sle] RNAE A
05 miZ A%
=3t

Q)
=
al

Ao 10 B3+
13000 rpmoilA] 10%31
AZth 37" RNAE og-e
3k & RNAse-free SF4 50 ulol
RNA+= UV-spectrophotometer (Shimazu,
)8 AHgale] 260 nmole] FH=
el Bre APET

=2 =
s 575

c¢DNA microarray

F=3% RNAE A=YEZAL (=)ol B
o] ¢cDNA microarray 2383 48 93}
t}. RNA 100 pgg RNase-free &5 134 !
of Zolal 2 uh Oligo-dT (2 pg/ul) H7Vshed
65ColA 1027t 7FEs & dS9olA 287t
WA & 43 ST Pre-reaction mixture
96 WE 7kt tiZ2H0AZboll= Cy3-dUTP
(1 mM) 3 wE, 6A3F T 2447 Aol
= Cy5-dUTP (1 mM) 3 wlE 713 & 2 wh
(200U/140)2) reverse transcriptase (Superscript
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IDE FH7kste] 42TolA 2A17F &t FZAL
8-S AlA cDNAS 43Ttk Cy3 Ee
Cy57} #A%® cDNA = QIA quick PCR
purification kit (Qiagen, USA)Z £&] AA|3H

& microarray chip®ll hybridizationA]Z1

T

ot array
3t imageE scanningdtE Ho|HEA2 HA
Z 23 GeneSpring 6.1 (Silicon Genetics,
USA)E ©]8-3}th

RT-PCRel <3t
Complementary DNA (cDNA)+ total RNA
oz M-MLV
reverse transcriptase (Promega, USA)E A&
ato] A3 Total RNA 1-2 pg, 100 uM
oligo(dT), 100 nM dNTPsZ 418 % =75
25 w7t HA ek 65CellA 527t vk
AlZL & dS9elA A3t 5X RT buffer
(250 mM Tris-HCl, pH 8.3, 50 mM KCl, 30
mM MgCl), 2 U RNase inhibitor, 100 U
M-MLV reverse transcn'ptase—é =3t A
Z 10 w7t HEE 3 T 42ToA 2 AJ7Hs¢H
HRSAIHTE 72TolA 1023 9HeAI & &5
T 0 wWE A7F8IAT PCR2 10X buffer
9} 25 U supertherm Tag, 25 mM dNTPs,
cDNA 1, 2 pM primer, SFF2 % 10 w0
7} 2 s weAAHT whexAL
7] Wg-o 7 95Co| A 583t denaturation
713, 94ColA 15%, 55CollA 15%, 72T
025 30 cyclee W-gAIZl ¥ wpx|2h ut
SOoE T2TCA 1083 o ¥AZHT
CR AHE2 Ethidium Z3Fsh=
2% agarose gel Aol 71953t g3}
At

L EY

© 28E oligo(dT) priming

Al

w

i)

BromideZ
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Fig. 1. Effect of doxorubicin on Saos—2 cell viability.
Cells were treated with various concentrations
of doxorubicin for 72 h. Cell viahility was

MTT assay. Values are

mean=SD of three independent experiments.
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Doxorubicin0| 2|8t Saos-22| MZAMZE9

3}

Saos-2A A doxorubicin®l] ]t
e Wsks AR S8 WA o= %
doxorubicin &9l &3] MIEA} FEREHEX
MTT assayE Al3sIHTh 5000702 Alx=
96 well plate-‘ll 7} welldl] B3F38kaL 2417k
&3k 3 doxorubicing 200, 20, 2, pg/ml, 200,
20, 2 ng/ml, 200, 20, 2 pg/ml 2 A8}t 72
AIZE F ME AEELE 20 ng/ml] doxorubicin
S Ak S oF 80%, 200 ng/mldA = <F
15% AEolAal 2 pg/mldX= ALY EE Al
X7} ZA¢t (Fig. 1). WA Saos—2 A|E9
A W WHsls s} 7]9 $hdoxorubicin
o] A 200 ng/mlZ Ak
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6 hrs. 24 hrs.

Fig. 2. Microarray images of doxorubicin treated Saos—2 cell. RNAs were extracted from
Saos—2 at 0 (control), 6 hr and 24 hr after treatment of doxorubicin. The control
RNA was labled with Cy3 (green color) and doxorubicin treated RNAs were labled
with Cy5 (red color).

Ao f4x ¢d W3S cDNA microarry  ¢cDNA microarray £4 23, A 1634378 F
£ o]&st] AR Microarry imageollAl X2k FollA Cy33 Cybe] 3% A= ol
doxorubicin® &g} Wdo] Z7lel= $A4x 8000)49) SHAE A Hgo}git} Fig. 3& o|&
T WA, gadks fAzks S4, G 74§34 39 AEE AEER FAR A
7b g de =3dog yehdt (Fig. 2. otk olE §HAE FdA dzzd Hist

mlo

6 hrs. 24 hrs.

ooy

TR )

AJISUINT [EUSIS SAD)

Cy3 signal intensity

Fig. 3. Image of scatter plot: Good genes were filtered by sum of median value more than
800. The scatter plot analyzed on the basis of these good genes. X-axis is Cy3 signal
intensity and Y-axis is Cyb signal intensity.
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Fig. 4. Genetree for genes which were changed in expression more than 2-fold (A)
and 3 fold (B) after treatment of doxorubicin on Saos—2 cells.

doxorubicin®g] & A7t E= #y WHIE
Holz fAAE st A3, F u o]
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(A B, C D Eoz E7g
doxorubicin 2] ¥ 67}
B 24N A AL EEe] Fkeke
2 67707F o719 &3ttt (Fig. 5A).
2 doxorubicin A& ¥ 6AZ7MA= & st
7b §itht 24Xl FAske A Hole
TAAEE 108707 of7]el &tk (Fig.
5B). Ci& doxorubicin %8 & 6A|7tol] &
o] AadtH o 1UANIIA wE AT Ald
< 30 FHAE A7l Fadok (Fig.
5C). D™ doxorubicin 2] 3 6A]7tol] ¥

2%
B+

o] FrAsIH o 24X 7= ThA] WEo] 35
He AS Holv FAASE S/7F o710l
&3ttt (Fig. 5D). Ex2 doxorubicin *2]
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Fig. 5. K-mean clustering of 264 genes which were changed in expression more than 2-fold after

treatment of doxorubicin on Saos—2 cells.

dde) Wsk A9 gint

3 6A17m}x1%
o] TE AFE Role A

247 7kel] o]
o= 510 %@Z}ﬂ o7l &tk (Fig.
5E). 28]aL 7} ol &ehe A= Symbol,
722} ©]&, GeneBank accession number,
doxorubicin ﬂﬁl S A7V WE SRRt 2

3 W3} 52 Table 2914 Table 69 L2Fs}
AT

RT-PCR

cDNA microarry] 23| A 7154 et
= 9opge H3h] skl W wabt &
A3 SAANE Fo|A BHRZAZ mol= 137

228

o} HANAE Hole IR F34E5 RT-PCR
S o] g3ty WHAHYEE cDNA microarry Z

e} vl &t (Fig. 6). cDNA mlcroan”y«]
A A LAS7HE Bole 137 F34 F
2 RT-PCR Z3} RA-regulated nuclear matrix—
associated protein (RAMP), tumor necrosis
factor alpha-induced protein 3 (TNFAIP3),
death-associated protein kinase 1 (DAPK1),
guanylate binding protein 1 (GBP1), solute
carrier family 1 member 3 (SLC1A3), bone
morphogenetic protein 2 (BMP2), signal
transducer and activator of transcription 1

(STAT1), cyclin D1, ras homolog gene
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Table 2. Genes in group A

Normalized ratio

Symbol Gene name (ie(;eBﬁr;k (cy5/Cy3)
T Ehr 24hr
MX2 myxovirus (influenza virus) resistance 2 (mouse) AA286908 15 54
TNFAIP3 tumor necrosis factor, alpha-induced protein 3 AI9%63014 15 6.9
DUSP4  dual specificity phosphatase 4 AA444049 16 45
CCL20  chemokine (C-C motif) ligand 20 AI285199 15 4.7
ok70e12.s1 AA902449 14 37
C18B11  C18B11 homolog R32439 1.2 31
MITF  microphthalmia—associated transcription factor N66177 12 2.1
CXCL10  chemokine (C-X-C motif) ligand 10 AAS78330 12 2.0
TNFAIP3 tumor necrosis factor AALT6272 16 6.6
SP110  SP110 nuclear body protein AAS04832 12 2.7
RPC155  polymerase (RNA) III (DNA directed) Al671146 11 2.0
SSA1 Sjogren syndrome antigen Al N45131 14 29
OAS2 2'-5'-oligoadenylate synthetase 2 Al984244 1.7 49
Homo sapiens mRNA; ¢cDNA DKFZp667N1113 AA864770 1.3 2.1
PTDSS2  phosphatidylserine synthase 2 AI359562 2.2 09
HMGZL1  high-mobility group protein 2-like 1 AABS7342 1.3 2.0
VCY variable charge, Y-linked AA406064 15 2.1
SNARK likely ortholog of rat SNF1/AMP-activated protein kinase AA931872 14 2.3
PRSS21  protease, serine, 21 (testisin) AAB20757 1.7 29
ZNF317  zinc finger protein 317 AAR72430 12 24
DAPK1  death-associated protein kinase 1 AA025275 1.3 2.1
USP18  ubiquitin specific protease 18 AA626356 1.7 29
BDKRB1  bradykinin receptor Bl AA989497 1.7 3.2
ADM adrenomedullin AA446120 1.2 29
APOL3  apolipoprotein L, 3 AA971543 1.3 2.3
yv31h06.s1 N4794 1.6 2.1
IFI35 interferon-induced protein 35 AAR2T287 14 2.0
WTAP  Wilms tumor 1 associated protein AI268580 1.3 2.1
FHL2 four and a half LIM domains 2 AA9B282 13 24
7h85e08.s1 N98591 14 4.0
LOC116238 hypothetical protein BC014072 Al473237 1.3 2.1
NTRK2  neurotrophic tyrosine kinase, receptor, type 2 R60301 14 2.9
EHD4  EH-domain containing 4 AA412509 11 2.2
Clorf29  chromosome 1 open reading frame 29 AA410188 15 47
KIAA0082 KIAA0082 AA504460 14 2.1
NRID1  nuclear receptor subfamily 1, group D, member 1 AA454168 12 2.1
SLC1A3  solute carrier family 1 AA453742 11 2.7
CEBI1 cyclin-E binding protein 1 Al336946 1.2 2.1
CCND1  cyclin D1 AA4R7436 1.7 2.0
ymd0al2.sl H17398 1.3 2.4
PSME3  proteasome activator subunit 3 AW006512 12 2.1
UPP1 uridine phosphorylase 1 AA099568 12 2.3
GIP3 interferon, alpha-inducible protein AA4BATS 16 29
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Table 2. Genes in group A (continue)
Normalized ratio
Symbol Gene name %engﬁgk (cy5/Cy3)

T 6Ghr 24hr

IFIT2 interferon-induced protein with tetratricopeptide repeats 2 N63988 14 44

ZNF259  zinc finger protein 259 Al343293 12 2.2

qpo5d08.x1 Al347124 12 44

CYR61  cysteine-rich, angiogenic inducer, 61 AATTI187 12 2.2

NK4 natural killer cell transcript 4 AA458%65 15 2.1

NPR1 natriuretic peptide receptor A AA598841 1.3 3.3

GPR44 G protein—coupled receptor 44 AA464202 1.3 2.9

RNF39  ring finger protein 39 AA485347 12 2.2

IER5 immediate early response 5 AT096800 14 3.0

CYR61  cysteine-tich, angiogenic inducer, 61 Al014487 12 2.2

PI3 protease inhibitor 3, skin-derived (SKALP) AIB82329 1.3 25

ISGF3G  interferon-stimulated transcription factor 3 AA291339 12 2.1

MCM7  MCM7 minichromosome maintenance deficient 7 AI688220 1.3 24

APEX2  APEX nuclease (apurinic/apyrimidinic endonuclease) 2 AW028935 13 2.1

SF1 splicing factor 1 AAL673 1.3 2.0

TNIP1  TNFAIPS3 interacting protein 1 T64483 14 2.0

0AS3 2'-5'-oligoadenylate synthetase 3, 100kDa AI357590 15 38

IFITM1  interferon induced transmembrane protein 1 (9-27) AA419251 14 2.3

PSME3  proteasome (prosome, macropain) activator subunit 3 AA486324 1.2 2.2

OAS1 2’ 5'-oligoadenylate synthetase 1 AA146773 1.8 43

STAT1  signal transducer and activator of transcription 1 AA48R075 1.2 2.1

RBMBA  RNA binding motif protein 8A AA448402 1.1 2.1

MCM7  MCM7 minichromosome maintenance deficient 7 AA496025 1.2 2.7

GI1P2 interferon, alpha-inducible protein AA406020 16 45

Table 3. Genes in group B
Normalized ratio
Symbol Gene name GAeélceBﬁrék (cy5/Cy3)

o 6hr 24hr

PRKCL1 protein kinase C-like 1 HI18068 24 0.6

ATP7A  ATPase AA236141 09 0.4

FLJ32203  hypothetical protein FL]J32203 AA490935 09 04

qz29d06.x1 AI262992 0.8 05

SARMI  sterile alpha and TIR motif containing 1 AI300055 09 04

ESTs Al076928 1.0 05

hypothetical protein FLJ20378 AA865640 24 04

Homo sapiens, clone IMAGE:5302137, mRNA AI309841 0.8 05

DHRS2  dehydrogenase/reductase member 2 AI738499 0.6 0.2

lens epithelium—derived growth factor Al611428 0.7 05

splicing coactivator subunit SRm300 AIB6R7T7 0.8 05

qr34h09.x1 AI206624 09 0.3

FLJ14431 hypothetical protein AlI242625 0.7 05

om78f01.s1 AA934769 11 05

Homo sapiens transcribed sequences AI122639 1.0 05

ak10f12.x1 AI261813 1.1 05
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Table 3. Genes in group B (continue)

Normalized ratio

Symbol Gene name (jfélceBﬁ?)k (cy5/Cy3)
6hr 24hr
LY6E lymphocyte antigen 6 complex AA865464 2.0 0.7
qu43h06.x1 AI368359 1.1 04
PRSS2  protease, serine, 2 (trypsin 2) AA284528 1.1 05
FLJ10834  hypothetical protein FLJ10884 Al341793 12 04
hypothetical protein FLJ20489 Al309321 09 05
hypothetical protein FL]22344 Al341827 1.0 04
TLEA transducin-like enhancer of split 4 AAT04492 11 04
Homo sapiens transcribed sequences Al342904 0.6 0.3
GPRI115 G protein—coupled receptor 115 AI2999%61 1.1 05
GRIN2C  glutamate receptor H50114 06 0.3
Al364539 1.0 05
MTHZ  likely ortholog of mouse MutT homolog 2 Al431768 06 0.3
EST Al094575 09 05
on01c03.s1 AA975183 0.8 04
Homo sapiens transcribed sequences AA279015 1.0 05
MUC_HUMAN Ig MU chain C region AI366996 09 05
SFTPB  surfactant, pulmonary-associated protein B AA972350 1.0 05
Homo sapiens transcribed sequences AI301973 11 04
SPIB Spi-B transcription factor N71628 1.0 05
qpl3bl2.x1 Al344419 1.0 04
qz33c12.x1 Al262070 1.0 05
hypothetical protein RMSA-1 Al401044 09 05
IRKA_HUMAN ATP AT160757 11 04
AGPATZ  1-acylglycerol-3-phosphate O-acyltransferase 2 AA938623 2.1 05
LPP LIM domain containing preferred translocation partner in lipoma  AI925455 09 05
0i60a09.s1 AA92R215 1.1 05
qn29g12.x1 Al266711 1.1 04
Cldorf72  chromosome 14 open reading frame 72 AI304659 1.0 04
GPR92 G protein—coupled receptor 92 Al492234 1.0 05
tf97g06.x1 AI380755 12 05
qi62al0.x1 AT198340 12 04
Homo sapiens transcribed sequences AI206175 0.8 05
qr32g10.x1 AI203081 1.0 04
Homo sapiens transcribed sequences AI097258 1.0 04
qyo8f07.x1 Al362659 1.0 05
TOLLIP  toll interacting protein Al434615 1.0 05
Homo sapiens LOC378138 AI300832 1.0 05
NEK6 NIMA (never in mitosis gene a)-related kinase 6 Al335255 1.0 05
clone 23636 mRNA sequence AlI631015 1.1 05
ws10b03.x1 AI991418 1.0 05
th28c¢03.x1 AI30779%5 1.0 05
HI1FO H1 histone family, member O AI949511 0.8 04
tc89b06.x1 AT4389%8 09 05
cytokine receptor-like factor 2 Al262966 1.0 05
SLC22A6  solute carrier family 22 AI017670 1.0 05
MGC20700 hypothetical protein MGC20700 AA971738 2.2 0.6
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Table 3. Genes in group B (continue)

Normalized ratio

Symbol Gene name (jfélceBﬁ?)k (cy5/Cy3)
6hr 24hr
CYBA  cytochrome b-245 AA04546 2.3 04
qr24b10.x1 Al203272 09 04
qy8lcl0.x1 Al362919 09 04
HLA-DQBI major histocompatibility complex, class II, DQ beta 1 AA669055 1.0 05
ESTs Al363313 1.0 05
XTP2 HBxAg transactivated protein 2 AA972345 1.0 05
TJP4 tight junction protein 4 AlI652959 1.0 05
SSBP3 single stranded DNA binding protein 3 AATT5212 1.0 05
FGFRIOP FGFRI oncogene partner AI292342 0.9 05
clone REC05955 AA931221 1.0 05
CYP17A1  cytochrome P450, family 17 Al492406 09 04
CRBPIV  retinoid hinding protein 7 AT400840 1.0 04
qr26f11.x1 Al206296 09 04
CLC Charot-Leyden crystal protein AA4A4104 0.9 0.4
CYBA  cytochrome b-245 AAR76021 24 04
CPNE1  copine I AA931822 1.0 05
AKRIAl  aldo-keto reductase family 1 AWO078972 1.2 05
qzble04.x1 AT493835 1.1 05
qn62g01.x1 Al302216 1.0 05
PFKP phosphofructokinase, platelet AI340203 0.9 04
ARHT1  ras homolog gene family, member T1 Al674943 0.9 05
FLJ12800  hypothetical protein FLJ12800 Al350524 1.1 05
LPPR2  lipid phosphate phosphatase-related protein type 2 AI341987 09 04
SYN2 synapsin 11 Al362949 1.0 04
purinoceptor 6 (ATP receptor) Al337413 09 05
qo83f11.x1 Al371376 0.8 04
PKP4 plakophilin 4 AAR64873 1.0 05
th89e09.x1 Al377147 0.6 0.3
qtl17g02.x1 AI350489 1.0 05
om8ldl1.sl AA962460 0.8 05
Homo sapiens transcribed sequences AT400838 09 04
D21S2090E mRNA sequence AI291174 0.9 0.4
EST Al261207 09 04
PTP4A1  protein tyrosine phosphatase type IVA AALR2287 11 04
FLJ22050 fis, clone H Al262151 09 05
ta74d10.x2 Al349233 1.0 05
DPF2 D4, zinc and double PHD fingers family 2 AI381588 0.8 04
HKR2 GLI-Kruppel family member HKR2 AA936133 0.8 04
MUC4 mucin 4, tracheobronchial AlI31139% 0.8 0.4
qz34g05.x1 Al263023 0.8 05
CBLC Cas—Br-M ecotropic retroviral transforming sequence ¢ Al344947 0.8 04
qo78g07.x1 AI310519 09 05
HISTIHIC histone 1, Hlc T66815 09 04
qt03e04.x1 Al351737 0.8 05
tf77¢10.x1 Al394539 0.7 05
q094e06.x1 AI309037 0.7 04
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Table 4. Genes in group C

Normalized ratio

Symbol Gene name GAeélCe.Bﬁﬁ{ (cy5/Cy3)

6hr 24hr

IL6ST interleukin 6 signal transducer AI968672 0.3 04
DDA3 differential display and activated by p53 AA278630 0.6 0.4
GNAS GNAS complex locus W88587 0.6 05
CCNF cyclin F AA6T6797 0.6 04
ABCBI0  ATP-binding cassette R&3876 0.6 05
LOCI1526  hypothetical protein DKFZp434D2328 AA521012 0.4 05
MBNL2  muscleblind-like 2 W16832 0.3 0.6
DLG1 discs, large homolog 1 AAB21155 04 0.9
MEF2A  MADS box transcription enhancer factor 2 AA283744 04 0.4
Homo sapiens transcribed sequences Al244299 04 0.6

ECT2 epithelial cell transforming sequence 2 oncogene AI031571 0.3 06
RNF138  ring finger protein 138 AA461508 05 09
TPMT thiopurine S—methyltransferase AAGTT257 04 0.7
DOK2 docking protein 2 AA133189 0.7 05
SPIN spindlin AA428181 05 0.7
TCTEIL  t-complex—associated-testis—expressed 1-like AA393011 05 05
LANCL1 LanC lantibiotic synthetase component C-like 1 (bacterial) R59621 05 0.8
yg38h02.s1 R45056 04 0.7

TMOD3  tropomodulin 3 AA151125 05 06
GYPC glycophorin C N77392 05 0.6
0i4911.s1 AA912032 04 0.3

ATF1 activating transcription factor 1 Al241388 0.6 05
qi41f06.x1 AI201652 0.6 05

c¢DNA DKFZp586B1024 AA4B6278 05 0.8

c¢DNA DKFZp636L.01105 AA400234 05 05

RDX radixin AA4T9781 04 0.6
LUCTA cisplatin resistance-associated overexpressed protein AA598599 05 0.8
KTN1 Kkinectin 1 AA8T8527 06 04
TOP2A  topoisomerase (DNA) II alpha AT990075 0.6 05
CLIC4 chloride intracellular channel 4 AA917861 0.3 0.6
KTN1 Kinectin 1 AA49106 04 0.3
SCNSA sodium channel W96187 0.3 0.3
th98h03.x1 AI337434 0.6 04

Table 5. Genes in group D
Normalized ratio
Symbol Gene name %e(fBﬁglf (cy5/Cy3)

6hr 24hr

ATP6VIA  ATPase AA504160 04 1.7
M11S1 membrane component Al381454 05 1.3
NR1D2 nuclear receptor subfamily 1 AA425685 04 1.0
GNS glucosamine (N-acetyl)-6-sulfatase AI358910 05 1.1
STOM stomatin R62817 06 2.2
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Table 6. Genes in group E

Normalized ratio

Symbol Gene name ([}%ecngBﬁr(l)l'( (cy5/Cy3)
6hr 24hr
Homo sapiens transcribed sequences AA280279 12 53
LAIR1 leukocyte-associated Ig-like receptor 1 AA991196 11 2.8
DIO2 deiodinase AA018182 0.8 25
TRIM22  tripartite motif-containing 22 AA083478 1.0 24
tf99¢c11.x1 Al391658 09 2.0
TAF1A  RNA polymerase [ Al493402 1.0 24
DIO2 deiodinase AW029226 0.8 25
RAB38 member RAS oncogene family AA994825 1.0 2.2
hypothetical protein FLJ20489 Al341163 09 2.1
POLQ polymerase (DNA directed), theta AI057325 09 2.3
clone BRACE3007472 AA281505 1.0 2.3
SNK serum-inducible kinase AA460152 1.0 37
vj40h02.s1 H02333 09 2.1
FLJ12960  hypothetical protein FLJ12960 Al261689 1.1 2.1
LOC56902 putatative 28 kDa protein AI671250 0.7 2.1
hypothetical protein FLJ20073 AAIRRRST7 09 25
PINX1 PIN2-interacting protein 1 AA490319 1.1 2.3
hypothetical protein FLJ20073 AA996042 1.0 26
APOBEC3B  apolipoprotein B mRNA editing enzyme AI826909 11 26
clone IMAGE:4523945 AA481059 0.7 26
TFPT TCF3 fusion partner AA995904 09 26
DNAJA2  DnaJ homolog AA67T7397 09 2.1
DPH2L2 glgg}l;rzﬁesti()glrilkeresistance protein required for diphthamide AT018643 11 24
yr04d07.s1 H59260 1.1 25
ATP1A3  Na+/K+ transporting AATT5957 0.8 21
DKK1 dickkopf homolog 1 (Xenopus laevis) AA253464 1.0 81
NSPC1 likely ortholog of mouse nervous system polycomb 1 AA991579 1.0 24
ZNF313  zinc finger protein 313 AAS04825 1.1 2.2
CASP1 caspase 1, apoptosis-related cysteine protease T95052 1.1 2.0
FLJ12439  hypothetical protein FLJ12439 AI380282 0.7 2.1
zh67e10.s1 N9462 1.1 2.2
PTGS2 prostaglandin—-endoperoxide synthase 2 AA644211 1.0 25
mitochondrial DEAD-box polypeptide 28 AI360732 1.0 2.2
IFIT1 interferon-induced protein with tetratricopeptide repeats 1 AA48%640 1.1 35
RIG-1 DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide AA126958 1.0 40
ARHE ras homolog gene family AA443302 09 54
RAMP RA-regulated nuclear matrix-associated protein W90164 0.8 3.3
OLR1 oxidised low density lipoprotein receptor 1 AAB32336 11 46
TRIM26  tripartite motif-containing 26 AA421953 1.0 2.3
PRO1855  hypothetical protein PRO1855 Al261681 09 26
MFAP1 microfibrillar-associated protein 1 RO1211 1.1 21
CGI-147  CGI-147 protein AI339248 1.0 25
PLSCR1  phospholipid scramblase 1 AI245550 11 2.1
RAB32 member RAS oncogene family AA057378 1.0 2.0
CDC6 CDC6 cell division cycle 6 homolog H59204 0.7 24
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Table 6. Genes in group E (continue)

FAA 2y W

Normalized ratio

Symbol Gene name %eélceBﬁ;k (cy5/Cy3)
6hr 24hr
BMP2 bone morphogenetic protein 2 AI69017 1.0 26
MRPS30  mitochondrial ribosomal protein S30 N33236 1.0 2.1
IFIT1 interferon-induced protein with tetratricopeptide repeats 1 Al953299 1.1 29
EIF3S7 eukaryotic translation initiation factor 3 AW057866 09 2.3
HSPCI111  hypothetical protein HSPC111 AAS04814 1.0 2.0
IF116 interferon AA490996 09 2.2
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Fig. 6A. Amplified products of genes with RT-PCR
in agarose gels.
from Saos-2 cells treated with or without
doxorubicin for 24 hr.
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