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3t 1. Patient dermographics.

Patients analyzed
for mRNA expression
via RT-PCR (n= 39)

Age (yr)
Mean 61
Range 23-80
Sex
Male 30
Female 9

Pathologic tumor stage

Ta 2
T1 24
T2 9
T4 4
Total no. superficial tumors 26
(Ta + T1)
Total no. invasive tumors 13
(T2 + T4)
Grade
low 17
high 22
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Tz AAFZ A F RNAES FE3IAUc BE XHEFEE
2 Fre] =R (sterile pestle)E o] €3t 1mle Ultraspec I
(Biotecx Lab., Houston, TX, USA)o| Yol &5ttt A xAe] *
2EZS U2 B4 HAAAHES AAH, FEIF RNAE 260" 4=
o A Awsta, A= Agilent 2100 bioanalyzer (Agilent, Palo Alto,
CA, USA)E o]€3to] ‘Lab On a Chip’ (developed by Agilent
Technologies, Waldbronn, Germany, in co-operation with Caliper
Technologies, Mountain View, California, USA)¥ & & A & A5} o]
RNAH] & o] 10]7%<¢ mRNAWHS H3slo] A&-31%

First strand ¢cDNA TS 93l 9HA= 3ug AAlE total RNA,
4ul 5 X reaction buffer (Promega, Madison, WI, USA), 5ul dNTPs
(Ztz+ 2mM), 2ul  10uM ¢DNA @4 primer dT-ACP1
(5-CGTGAATGCTGCGACTACGATIIII(T)15-3"), 0.5ul RNasin
RNase Inhibitor (40U/ul; Promega), 223 1ul Moloney Murine
Leukemia Virus reverse transcriptase (200U/ul; Promega, Madison
WI, USA)E %7] &% 20ul= 42TolA 15A &3 A3kt
AALE first strand ¢DNAs* GeneFishing'™ PCR$ ultra*punfled
water 80ul= 3] A s} ARG Al 74A] -20C el ® s}t

Second strand cDNA A3 &2 PCR W2 ©d FHU A
Al = vl Second strand ¢cDNA 42 50C oAl 3-5ul (2F 50ng)
3] A ¥ first strand ¢cDNA, 10ul 2 X Master Mix (Seegene, Seoul,
Korea), 1ul 10uM dT-ACP2, 1ul 10uM 992l ACPE 25ule] &2
2 W3t PCR WS 94Tl A 18, 50ColA 3+, Z18la 7
2ColA 183 Ay F 4039 FF cycleso] AP Ak, 279
cycle2 94TColA 40%7+9 denaturation A, 65ColA 40%7Fe]
annealing ¥4, 18] 72Col| Al 40%7F9] extension #4 & 7
72°C ol A 2] 5% 7+l #HF extension ¥} & F3d PCR ®¥&S 9=
ATt PCR AFEE2 2% agarose gelso| 23 ¥ ethidium bromide
2 dMsadn.

Gel#loll A7)1d 535t EdAAo]7F 3+ cDNA bandse #ehdof
AFE3 & TOPO TA cloning vector (Invitrogen, Carlsbad, CA,
USA)E o] &3to] ZF=Y3star, ABI PRISM 3100 Genetic Analyzer

o

=
L

’
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(Applied Biosystems, Foster City, CA, USA)Z automatic
sequencings  $331  National Center for Biotechnology
Information (NCBI) GenBank®] BLASTX ®AMxZ =z 138 o] 83}
A 53l T

ACP-based Genefishing'"' PCR9] Z3Z %3871 918 RT-PCR
5 3999 A= F 2AEo disl Al@sTh First strand
¢cDNA+ human B-actin genel.® AA3tsla, AA3tE cDNAS
template® AF-&3tAth. PCRWFS2 2-4ul (¢F 50ng) 3|4 ¥ first
strand ¢cDNA, 10ul 2 X Master Mix (Seegene, Seoul, Korea), 1ul 10
uM primer 5, 1yl 10uM primer 3'¢] 25ul=2 3%t PCR ¥H&2 9
4TCo A 333 A5 Al ¥ 253]9 FF cyclese] o] Foxlth. 77zt
9] cycle2 94TCol A 40%7+2] denaturation A, 60TCA 40%7+9]
annealing %, Z18]3 72ColA 40%7+9] extension Aoz AZ
F 72CAM Y 5839 HF extension HA S T &4AF Ak PCR
AEEL 2% agarose gels?lol 7719 F 5 o] ethidium bromideZ

2591 oh.

A5l Al Al F RT-PCRO Asto] thaf X testE A3
sto]l F A tE2A ddd FAze dAdWYH Haes 1Y
ABAAE v uwsH . SAS (SAS Institute, Cary, North Carolina,
USA) computer softwares ©|&3lo] FAZAE Aldstd L, p<0.05

) A4S BAMOE Fo% Ao RAYHY



m. 23

1. ACP-based GeneFishing' ™ PCR 7 3}
PFol YA ALY 2 AR Bzo] I 52 n

5 E 399
o AREE dAeR, F xANA S mRNAS TEAolE Hol=
S AAE (DEGs)S A7 e AAzz 9@ ZgdzAda =237

mRNAE ACP-based Genefishing'" PCR kit (See-Gene, Seoul,
Korea)?] 120719 <429 primers (forward primer)$ 2719
anchored oligo(dT) primers (reverse primer)S ©]£3Fo] ACP-based
GeneFishing™ PCRS Al #8319t} agarose gel$]o] 7] E3lo] wt
d9o] zo]7F A= mRNA bandE ZEtWo] AF=Z3 T TA cloning
vectorE ©]83}9] cloningdlil, ABI PRISM 3100 Genetic Analyzer
2 automatic sequencing= T3 3taL NCBI GenBank®] BLASTX #
AMIZ 2 e o] §sto] DEGsE FHofatinh Adx2 3 x4 oA
Az BAde] AolE Hol= QAF EAR-3 geneol AW ¥xA 0
ARE DA s o TR A THEA ek

2. RT-PCR Z 3}

Wog ok A} 39 el A=A FdEA el tisi EAR-3 gened
ZejE RT-PCRE #28%t}. ACP-based GeneFishing'" PCR]
Zo] RT-PCROIA % 397 9] #x} RFo|A Adz2 o Aqk
EAR-3 geneo] WA ¥ FgxA e ddEx oot (217 1),

o]#] g EAR-3 gene> W3¢ W79 AEE3E Holo] wE
FAAYN FYARle]l EE FTYFERAAAN FHOE UEN (p

>0.05) (& 2).
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_Y‘_l‘
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23 1. RT-PCR product analysis by agarose gel electrophoresis
and ethidium bromide. it shows EAR-3 gene in bladder cancer
tissue (C) and normal bladder tissue (N) for each patients with

intensity rate; the second line represents internal control B-actin

loading.
stage 1 1 1 1 1 2 2 2 [}
grade low low low high high low high high high
case 1 case ? case 3 case d case5 caseb case V7 casef case d

EAR- 3 gene
27 cycles

22 cycles
p-actin




3 2. EAR-3 mRNA-positive case numbers and sensitivity results

between superficial and invasive tumor types

Variable Patients Positive EAR-3 PCR
Stage

pTa 2 0 (0%)

pT1 24 0 (0%)

pT2 9 0 (0%)

pT4 4 0 (0%)
Grade

low 17 0 (0%)

high 22 0 (0%)
NL tissue 39 39 (100%)

Numbers in parentheses are percentages. These percentages
indicate the sensitivity of the RT-PCR method for EAR-3.
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human v-erbA related genes% 2] sty =, o] 5HZQA AF9+=

=2 A&+ chicken ovalbumin promotert]l¢] direct repeat
regulatory element®] Z2 3% 3l= homodimer® W7 F o] o] chicken
ovalbumin upstream promoter—transcription factor I (COUP-TFI) =
g Eqa, o]F o] olo] COUP-TFIIZ} &A= 24 T3 g 4o
T E9 93 apolipoprotein regulating protein 1 (ARP-1)0. & %=
Ao clone¥ o] WA 2Fe ATHAGH T o]HH 2L region

of sl o] WAL EAGE AL 53] Y #3e 289 7
ol 98 ZAFE 4 §lE orphan receptors®] A% FI TAEZ of
2k

718to] T & E regiono] W3 WAHE HJom Al =
ZARL AR A4S FS5ahd FoTE 4884 AUt oo
nuclear receptor superfamilyoll ™3t SdH HAAAES Al§stat=
T30l AA o AA EAR-3/COUP-TFI= NR2F1o2 #7F5a 9]
i, ARP-1/COUP-TFII: NR2F2®2 R 850 ®75x 9™
Nuclear receptorst™ ligand-activated transcription factors@ o] o]

o] A4

5}+= steroid/thyroid hormone receptor (TR) superfamilys A ¥
, 2s A A BolstE Fad /1% oY ligandZt @
7d$- nuclear receptor= nuclear corepressor (NCoR), silencing
mediator of retinoid and thyroid receptors (SMRT), SUN-CoR,
Alien 53 2% o8] corepressors®t ZAedo 2 tvhokdl histone
deacetylase complexesE® &H3dto] Z¥ 2 02 promoter region T
9] chromatint§ ¢} histones®] deacetylations 714 ¢+ A geneo] W
AgAEAE AT 71 90] 2 (cognate) ligandet A e}
A5 849 ligand-binding domain (LBD)e| T4 % A &He4
sl @Al el o], corepressors®t 2] % 31, coactivators®}t histone
acetyltransferasesE & Y34 %o promoter region® A3} %<l
histone acetylation® t)4} gene?] W& S 712 oA H}®

Orphan receptori= ligands”} ©oF&7bA] 818 A %] & nuclear
receptorE 9nstE= Ao ® COUP-TFsy® 1%¢ 714 we a7}
o] Fo]# & orphan receptors% ¢ dtYU =, sequenceE W43 A}
steroid/TR superfamily 2] memberel] &3+ Z oz 93 H). 7|9
2 dFE9 9sH EAR-3/COUP-TFIZ ARP-1/COUP-TFII&=
oy 7|BEolA LdH= A2 EHE] AdE transcription factors

feoag Jp

_11_



2 27AA, 7B Axe 9 AA, dAb Y FAAAFALG B

o] 483 AETLH AAHEo Mo Bttt F genest 5E g

homology ¢} A2 HA&= TAFFES Ho F5HEH 7|sES UEHE

T e Aow AAEL oy, A7t e HAEST A=
= afe HHEAS Rty ¥

COUP-TFs+ homodimerg 3 4] 3} 4 1 retinoid X receptor (RXR)
o} Wl t}E nuclear receptorsy} heterodimerE & A slo] thoksk
spacings® E&A 3 AGGTCA direct =+ inverted repeatsS ¥
3t t}oFat response elementso] Ag e} A 276 chicken
ovalbumin gene®] transcriptional activator® 8} A=A v * w7 o
Z & retinoid acid receptor (RAR), TR, vitamin D receptor (VDR),
peroxisome proliferator-activated receptor (PPAR), hepatocyte
nuclear factor 4 (HNF4) 53 #-2 ©£ nuclear hormone receptors
of & transcriptional repressors® <& 9t} COUP-TFs
of AAZHNE AHete 474 71dS dAA v 2o A W
A7 AFEY AA-e did HAAO=Z COUP-TFs& PPAR,
VDR, TR, RAR°| 9|3 4 gene hormonal inductiong ©]&7}%
g ARl dig F&AEH] APAL BAS T AT
o gl g oJAl= RARY &S 7ol o3 sfis=t ol e 84
9] retinoid response element Z & wid HATOZA retinoid
responses SR AR AT F Ute AS AAXEE AoE &
FEAERE H =T VHo® AAstE Ao —
HA 7112 RXRFA9 HAo =z RAR, TR, VDR, PPAR, 1812 tf
£ orphan receptors¥} w2 <l heterodimeric partner® 2F-83}+=
RXR¥ DNA-binding heterodimersE &A3dle], 23402 RXRE
Adste &35 7HA ¢ RXRY o875 $=& FA&A70 RXR
o] Ia+= H A o2 TR, VDR, RAR, PPAR®] DNA A3 38 S
AaANA oYy FEAEC] U genesE FA A= FATHES
walsk Al "ok Al AR 71 A2 A58 A (active repression)®
COUP-TFs7t TR, RAR®9 7 $¢ Hl=zg =49 LBD9 c-terminus
el A =44 silencing domain< 7FAi Atk Aol trdd
9] transactivatorsE AT 4 dth= 22 TR, RAR subfamily 9]
members©l] &3¢ corepressorsE ©]&35to] A UlolA AAELE 2§

_12_



5} ANt Aoz, 54 ligands7F §1S 7% histone deacetylases
o} A#x+= RAR/RXR, TR/RXRe 7 $¢ Hl=3 7|Hdoz HAAE
AALd = dvtar A Y. v HA 7] A2 transrepression & &
nuclear hormone receptors®] LBDo| 2% AT ozZA HALS A
Sl A o2 159 cognate response elements$le] LBD-LBD 4%
HAE F3 DNAo 58 + U= AS v gt

olgf gt oA 7]5 <o COUP-TFsi %2 UE genesol tha] &4
Al 2HRAAER A4 & k. A HA 71> DNA response
clemento] Addowx Az @432 oy Aolu, T W
A 711 AP GAStel dis) REAQ dARER AEForA MY
Aol FA3E dodlE Aot Al WA 7]AE& DNA-bound factor

of dl&] wuwA-"dwd Aozgo=w A= otk ofAHH
COUP-TFs2 gene & do &A=, = dAEL=Z 28T

ot ok=7tA oleld J1BHe G sldel daME 43t
dH A A g HHE dF 7|HdLE& COUP-TFs¢ # &3t
coregulator proteins®| <= ol 2t

9] promoter 7o WmEtAME Gt S
o} ®

dn 2350 An 9

2] gk retinoids 9] B_J/}E RAR, RXR9 F 7}A F&A o s F
vl E =, Al e Y2 genes (a, B, yol 98 453w u F=
RXR/RAR heterodimers®] 3 E]Z AWM transcription factors®
gt o2l 8 A =0l retinoids7F A@etH F8 A J A H

A9l W3atE of7]sted RA response elements (RAREs)E ¥ ¢l
genes® HALE ZF A7} retinoid receptorsi= RAREsE X 33t
genes°l] W YA AN A 9o, 159 ligandsel ¥F$3Fo] tumor
promoter?] 12-O-tetradecanoylphorbol-13-acetate (TPA)<} & kA2
Z 2 o] #®oldl= activator protein 1 (AP-1) complex® T4 849
Aot A2 c-Jun? c-Fos® transcriptional activityol <& 3

H+= 23 E5S 9AT F Q. TPA T+ TPA response elements

&3t c-Jun/c-Fosol 23 AP-1 responsive genes®] &4

_13_



3}+= ligandoll o]&£35F+= W] © & retinoid receptorsel] 28] & A & aL,
o] 9} Hbtj & AP-12 retinoid receptors®] transactivationg ¢ A3}
S9E YehdT ol A3 A antagonismS AlEAY 2 F3)
Ao Fad 93 = Ao Yeyal 3l oy retinoids7F AP-
o 7les At 71AS obA7MA WEshA @& Aot 7]
o] A5 2" COUP-TFst= 93 RAREse] Z% s+ =2
318 T+ RXR¥}9 heterodimerizations %3 retinoid responseZ
48 4 9dva 9, HE dAFEdAA= COUP-TFEs7t
trans-RA°] 2|3 FSAxE AFdAol Hastu COUP-TFse &3
7 FRAoRE oy FYMEENA retinoidsel o AFAAE v
Net= RARBE sty W& Aoz @A 7% spdvh. =3
COUP-TFs Zd % AP-1 &84S JAsE trans-RAS o] o

A o}

o
PR Aol gEol

=

BTl

H

N

Eal
p

2

2 T UM EFT (cancer cell line)E ol
%95, COUP-TFs9 #H# L trans-RA oJEA Q] & Hl o EZQ
walo 2 TPA9]l 93 AP-1 transactivation® c¢-Jun/c-Fos¥]
transactivations %33 At &2} trans-RACl 213 AP-1
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Abstract

Analysis of human v-erbA related EAR-3 gene
in the development of

bladder transitional cell carcinoma
Won Sik Ham

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Young Deuk Choi)

Purpose: Bladder cancer is one of the most common diseases
among urogenital cancers and its prognosis 1s related to tumor
grade and stage. Because these pathological changes and clinical
manifestations are preceded by molecular alterations, new molecular
markers are needed in early diagnosis of the disease. New target
molecular biomarkers can be differentially expressed genes (DEGs)
or their protein products between normal and cancer tissues. We
tried to find a new DEG between normal and cancer tissues and
demonstrate that it may be related to the development of the
bladder cancer.

Materials and Methods: Bladder cancer tissues were obtained from
39 patients with urothelial cell carcinoma (UCC), treated by
transurethral resection of tumor (TURT) since 2002. Biopsies from
normal urothelium, obtained from the same patients during TURT
were used as normal bladder tissues. We compared the mRNA
profiles between normal and cancer tissues using ACP-based
GenefishingTM PCR to identify the DEGs in normal and cancer
tissues of one same patient. To validate the result of ACP-based

GeneFishingTM PCR, RT-PCR was performed on those of 39
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patients and those results were correlated to clinicopathologic
parameters.

Results: According to the result of ACP-based GeneﬁshingTM PCR,
EAR-3 gene which was found as one of DEGs between normal
and cancer tissues was cloned only in normal tissues but cancer
tissues. The expression pattern that EAR-3 gene was expressed
only in normal tissues but cancer tissues irrespective of the
clinicopathologic parameters was confirmed by RT-PCR in 39
patients.

Conclusions: EAR-3 gene was expressed only in normal tissues
but cancer tissues. Therefore, we suggested that EAR-3 gene may
be also play a role in bladder cancer development and retinoid

resistance will be observed in these bladder cancer tissues.

Key Words : bladder cancer, ACP-based GeneFishingTM PCR,
RT-PCR, EAR-3 gene
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