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Analysis of Human V-erbA Related EAR-3 Gene
Expression between Transitional Cell Carcinoma and
Normal Tissue in Bladder Cancer

Won Sik Ham, Joo Hyoung Lee, Ho Song Yu, Young Deuk Choi

From the Department of Urology and Urological Science Institute, Yonsei Univer-
sity College of Medicine, Seoul, Korea

Purpose: The prognosis of bladder cancer is related to tumor grade and
stage. Because these pathological changes are preceded by molecular
alterations, new molecular markers are needed in early diagnosis. New
target molecular biomarkers can be differentially expressed genes (DEGs)
between normal and cancer tissues. We tried to find a new DEG and
demonstrated that it may be related to the development of the bladder
cancer.

Materials and Methods: Cancer tissues were obtained from 39 patients
with urothelial cell carcinoma, treated by transurethral resection of tumor
(TURB) since 2002. Normal bladder tissues were obtained from the same
patients during TURB. We compared the mRNA profiles between normal
and cancer tissues using annealing control primer (ACP)-based Genefish-
ing™ PCR to identify the DEGs in normal and cancer tlssues of one same
patient. To validate the result of ACP-based GeneFishing' " PCR, reverse
transcription-polymerase chain reaction (RT-PCR) was performed on those
of 39 patients.

Results: According to the result of ACP-based Genefishing™ PCR, EAR-3
gene was only present or markedly upregulated in normal tissue, com-
pared with cancer tissues. The expression pattern that EAR-3 gene was
downregulated in cancer tissues, irrespective of the clinicopathologic para-
meters was confirmed by RT-PCR in 39 patients.

Conclusions: EAR-3 gene was downregulated in cancer tissues,
irrespective of clinicopathologic parameters, compared with normal tissues
in the bladder of the same patient. Therefore, we suggested that EAR-3
gene may be also play a role in bladder cancer development. (Korean J
Urol 2007;48:915-920)

Key Words: Bladder cancer, ACP-based GeneFishingTM PCR, Reverse
transcriptase polymerase chain reaction, EAR-3 gene

o) gboll A Akt 5
olest EAl M%xp;—oﬂxa 27 Aeks} 3 Aol
A

dlZo] FHsshrhl AAY X85

A&l ok 76»

BRLE A AR AR S IFGOL R AT A Egel
B 955 ol MAAEGIh S0 AE  BBAAA A
o 88 7% A5k BhA EAM (Ta e THEE W B Aol
o] ALENRERAAEE N B} 2} & F 0% si) 2L WA Wl

915

é.*HIHIi 2ut Jab =2

Xl ZF°| Human

W[l |kl i=i= 1PN
K48 A M 9= 2007

OIMICHSI I O niCHsSt
Hl'=D |1 0tstmAl, H'=olnkstoipa

=Rt 20074 63 29
THEHIRL : 20074 7& 24

IMAVSINEES =S
NEBIAES] Hi'w) |0t
MEA MUE7 ~at=2 250
(AMES 134)
® 120-752
TEL: 02-2228-2317
FAX: 02-312-2538
E-mail: youngd74@yuhs.ac

= 0= 20054 GIMICHSID St
oFH|Ql 22 NRCZ TS,

F gt
W oy S MR b 7]l

bl LA
A o)™, A3 (carcinoma in
[e]

Fe wAelA Febt el ek



916 [HEHI=YIEEIA : K482 K9S 2007

SAEAAE WHEA v, HAAAAE Bekslr] 99
Ea) QAo Agohe Ao AULE e e
AZLAE] Wl Bl Bols} Fou), g5l
Z949) ekl we} Agko] SHAT FojH o Ge
A wel ARHAQl A A o]

Aol Sl oleld M52 o}
B dZeA Foln
oleh} Bt wshgol olziet WelHel MalEd A4
] dlgel, olel A e

ik
b
X0,
Lo
l..l:‘l
2
ot
=2
ot
A
oX,
T
ru\n
rulo
BN
_\L
&
n? “1}‘ NlO

o g9 A3hy} o
°1L-_ p53JJr RB gened} 22
9] z}o|7} H]—.\}O]—A )8y
A EAAES Aol ¥
] S At o] A5 £
goll A2 EARE0| Do
Aze $ANH 5AAS oot 44245 £
zZ Aolo| th2A] W x| = FAAE (differentially expre-
ssed genes; DEGs) B 1& QIg wbmiAAFZFo] 2 4
Sk ool AAES F 27 7ol Tk AT A2E
FAAE Zol 2 Y4 olnlg Fua ek

8

b RS

sho

31‘4 DNA Ploidy~°+ 7EH°: %’:494 74EH1 dg}*ﬂr 04 E%
A

I

ox
-\o
_%
_>.:
T -
\l
m
L
- oﬁ o
I-rl

Cha o

:
o

o
o
o o hu

20021 6-FellA 20041 119704 E=1ellA ®
Agtslo] Ao e 3EFAAEE A2 o4
Sk} Aol BA0 LA 193]
ez shieh, 2 A wAtEA D A4
S 73 ¥ Hwang S%''¢] genefishing #Hell o}

annealing control primer (ACP)-based Genefishmg

[o2

of gt
N

polyme-
rase chain reaction (PCR)E o|-&3}o] F ZZ ol 4 2] mRNA
9 HL&U‘}"]E"‘ Holz FAAES B3

4 gk skl A e x Hcl'_' THAAEE A
AH;]/K]O:J"E vkt Y] E =

o al

T =
Slell A 3em o] g W 3

\=4 A= RES
Bgezgsldl ok 24 ek LE 2 TRES
S0CE 57 Baksjel Agellch TR WAt 84 26
e F 27149

W F n9eld JeEgdEPaAs
FEFY LS APrgieh A4 YA B4 (-13)
3]

F ALENAFPIAE F owollA] 2H%

=

of

Table 1. Patients’ characteristics

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

Age (years)

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 (Ta+T1) 26
Total no. invasive tumors (T2+T4) 13
Grade

Low 17

High 22

RT-PCR: reverse transcription-polymerase chain reaction

2
okglo
g
el
N
N
§9..
o
tlo
_ﬂ.
"
= O
ol
o
122
1o

& sl
E‘:—

2 9151 TNM ﬂrﬂm Agetol el Al
S H7lslgie” RNA 33 Hol| R E whgerz2 5
A vEE el AL,

243} Azl E RNAZ FEoilch B2

BHEE 719 A (stenle pestle) S o]-&3to] 1mle
Ultraspec II (Biotecx Lab., Houston, USA)el Yol Falls}lg
o} AlzAbel TR EF| uhel 253 RNAE 260nm F3
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based Genefishing™ PCRS- A|3§slo] 742 3}pzpo] AAabz=2]
3 FFzA 7] mRNAYE-S H] ekt First strand
cDNA S-S 93l JAAE 3 ug AAH total RNA, 4zl
5x reaction buffer, 5 1 dNTPs (Z+ZF 2mM), 2 ¢ 10 M cDNA
3FA] primer dT-ACPI1 (5-CGTGAATGCTGCGACTACGATIIIII
(T)15-3"), 0.5 221 RNasin RNase Inhibitor (40U/ ), L8] 3L 1zl
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Moloney Murine Leukemia Virus reverse transcriptase (200U/
1, Promega, Madison, USA)S 27] &3F 20 ul & 42°CollA]
1.5A17F <k Algsldeh. A A 3 first strand cDNAsE
GeneFishing™ PCR-& ultra-purified water 80 x1& 3] 4s}aL
AEA7A -20°Cel] HBst e}

Second strand ¢cDNA $H4 3} Y& 2] PCR HH--2 il
H Yol A A= A}, Second strand cDNA 42 50°Cel|
A] 3-5 11 (2F 50ng) 3] 4 H first strand cDNA, 10 1 2x Master
Mix (A A, A&, 3), 141 10 M dT-ACP2, 1 41 10 #M &)
o]9] ACPE 25419 &30 g ukg3igich PCR WH-S
94°Col| A 13, 50°Col| A 3%, L8] 3L 72°CollA] 157+ #13)
" 3 403]9] FZ cycleso] AlETh 4749 cycle>
94°Coll A 40%7F2] denaturation T4, 65°CollA] 4072
annealing IH4, 8] 72°Col| A 40%7+2] extension A&
AR F, 72°CoN A 9] 5E7e] HF extension ZHE5 F3H
PCR HH-3-& 253}l PCR AHE 52 2% agarose gelsol|
A A719d5 % ethidium bromideZ <3 3}$ich.

Gel 9loll A7]d53to] Wazte]7F 9l b2 cDNA
bands %ol GENCLEAN II Kit (Q-BIO gene, Carlsbad, USA) &

A

ACP1

ACP3 ACP6

1,500bp

1,000bp
800bp

600bp
500bp

400bp
300bp

200bp

ACP20 ACP24

®): Extracted bands

ACP26 ACP27

1: Cancer
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o] -§3lo] 1271¢] DEGsE F=3F § A=A TEEZU
Z TOPO TA cloning vectorZ B} 2 243} S 2=
plasmidsi= ABI PRISM 3100 Genetic Analyzer (Applied Bio-
systems, Foster City, USA)Z automatic sequencingg 5243}
931 National Center for Biotechnology Information (NCBI)
GenBank®| BLASTX ®AZg1dl& o] &3lo] EAl}e]
t}. Sequence FAAIE ENE dlof o]F F FU=F
A WFglo] Ae}E = EAR-3 FAAE 43o] reverse tran-
scription-polymerase chain reaction (RT-PCR)2] tdo & A
A5tk

ACP-based Genefishing™ PCRE] Z3+Z Q1=sl7] 9Jall
EAR-3 7 #}ol] Tk RT-PCR oligodeoxynucleotides 2 43 7|
&} 2 (forward, 5°-CGG CAC GGC GGG GGA CAA GGG,
reverse, 5’-TGC GTA CTG GCC TGG ATT GGG), RT-PCRE
399 9] gA59] 7 =F Sl tHall Algsl3Art. First strand
cDNA+ human @ -actin |-AAZ AAsbsta, A4st=
cDNAE template 2 A-2-5}9)t}. PCREF-S-2 2-4 11 (2F 50ng)
3] A= first strand ¢cDNA, 10 1 2x Master Mix (A A, A&,
8k, 141 10 M primer 5°, 1 ¢ 10 «M primer 3’2 25 u12

ACP11 ACP15

ACP34

Fig. 1. Results of annealing control
primer (ACP)-based polymerase chain
reaction (PCR) for identification of
differentially expressed genes (DEGs)
from normal and cancer tissue.
Arrowheads indicate 12 differential
c¢DNA bands, excised from the gel
for further cloning and sequencing
and 35 band is found to be EAR-3
gene according to the sequence

2: Normal homology search.
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4] 2% mRNA©ll thall ACP-based GeneFishing™ PCR-S-
A3t (Fig. 1). B322 3 FFzA oA F42 w3l
9] Zjo|E K9l t}42] cDNA bands % 12709] DEGsol o
3l 2293} sequencing IS 71X & NCBI GenBank<]
BLASTX ZMZZa:E o] g3slo] A9l Sequence
A ARE EE slo] FokzA ol nlsl AHdz=A of At
EA ALY welo] Frlkele 2o & Vet EAR-3 G412k
£ RT-PCRY oz AAsqic).
ek kb 399ellA] A=A FokzAdd i
EAR-3 +747+9] 4el & RT-PCRE #H213}%it}. ACP-based
GeneFishing™ PCRE] 7Z#}¢} 7+o] RT-PCROAE 39 2]
32} Biol| A A=A oA uE EAR-3 A A 7} uhe 5] 51
FokzA e wEEA FAY mi§ oFstAl vEbskeh
(Fig. 2). ©|&13t EAR-3 §-AA= wh=4<te] W7o AlZE3t
5 Aolol] Fglo] BE FkzA A Wil Asly &
Ao 2 et} (Table 2).
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wgekel FA, A, A gl o] 3 ol el W Ak

W3] ol 5] f13 A2
A FA A e A AlGE L k. & Az
71, AEEEo= dRglol

A o)| 4] BAFzA ol H]3l] EAR-3 2719 Hhal

AAE 19884 Miyajima 5ol 93k cDNA

9
clonings &8t EA4oll 23l 937 human v-erbA related

N C

Stage 1 1 1 1 1 2 2 2 4
Grade Low Low Low High High Low High High High
Case1 Case2 Case3 Case4 Case5 Case6 Case7 Case8 Case9
NGRS C © N ' C
EAR-3
B-actin

Fig. 2. Reverse transcription-poly-
merase chain reaction (RT-PCR) pro-
duct analysis by agarose gel electro-
phoresis and ethidium bromide stain-
ing showing the intensity of EAR-3
gene expression in bladder cancer
tissues (C) and normal bladder tissue
(N) for each patient. The second line
represents internal control S3-actin

N C

expression.

Table 2. Incidence of lower EAR-3mRNA expression among

superficial and invasive tumor types

Variable No. of patients Decreased EAR-3 (%)
Stage

pTa 2 2 (100)

pT1 24 24 (100)

pT2 9 9 (100)

pT4 4 4 (100)
Grade

Low 17 17 (100)

High 22 22 (100)
Normal tissue 39 0(0)

genes 79 shfolct. ok dFRIEel @l A= chicken
ovalbumin promoter W <] direct repeat regulatory elementol] 7
3t} homodimerZ ¥H7AE|o] chicken ovalbumin upstream
promoter-transcription factor I (COUP-TFD)Z %A= 31, 1
e FUHA WA o2 747t Eeln] ol FE o] gt o]
olo] COUP-TFILE MAHE vl 27 3 thg A7315
ol] 9]} apolipoprotein regulating protein 1 (ARP-1)°. 2 =&
Ao Z clonex gt}

Orphan receptori= 2] 7FE (ligand)7} o} 71A] 8F] A 4]
&2 nuclear receptors 2JU|3l= 212 & COUP-TFs+= L%
Sk 7Hg w2 A7} o] FolA & orphan receptors %2 ¥}
UZE, sequences A3t ZI} steroid/thyroid receptor (TR)
superfamily2] memberol] 4§t} COUP-TFs+ homodimer&
J A7} retinoid X receptor (RXR)S}F &5 2] t}& nuclear
receptors®} heterodimers ¥ AJs}o] theksl spacingse] &4+
Zgk AGGTCA direct B=+= inverted repeatsE E3F3t thakst
response elementsol] Z3}3kc}'® YUk © &= retinoid acid
receptor (RAR), TR, vitamin D receptor (VDR), peroxisome
proliferator-activated receptor (PPAR),
factor 4 (HNF4) 53} 2+

hepatocyte nuclear

£ nuclear hormone receptorsol]
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ek AALA AEA (transcriptional repressor)® LE AL Q)
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gk A AleL FgH o g AdgElvka Haslgit) Lin 5
%2 #Elizo| =7} QhAlEoll A 9] RAR B W, A A, Al
ZIAE §538= d COUP-TFs7) Hosicty K aslyl
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