34 5 237 3 2HA ol2ER2 F§A-WE
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AAMcH&tm o mbch &t 'Brain Korea 21 Project, *2|mtatm Al *staicistm o mjc 5t 9| ofskm Al
2714 - SjuiR - da’ - wye
Expression of Estrogen Receptor-p and Its ?10(;(7;10?51%%9;? ?;F? g:”?%’/tﬁzg/e)s Vgggs(;gy/o/g;y;ﬂ:{-%
H H H (" 0), - (0 0), - (V) b), an
Variants in Normal Mammary and Tumor Tis ER-B1 (14%/16%). ER-3 was not detected at all. In
sues terms of intensity, we observed a significant decrease of
ER-32 (P<0.001) and an increase of ER-{35 (P=0.004)
Ki-Suk Kim', Min-Kyu Heo', Seung-ll Kim’ and Byeong- in the mRNA expression levels among breast cancers com-
Woo Park'’ pared to the corresponding normal breast tissues. Com-
pared to the corresponding normal tissues, a significant
"Brain Korea 21 Project and 3Depan‘mem‘ of Surgery, decrease of ER-[32 in cancer tissues was observed in
Yonsei University College of Medicine, *Department of patients with ER-a-positive (P<0.001), with age over 50
Surgery, Hallym University College of Medicine (P=0.01), and under 50 (P=0.04) as well, but not in pa-
) . tients with ER-a-negative (P=0.48). ER-[34 also signifi-
Purpose: Since the discovery of estrogen receptor-{3 (ER- cantly decreased in patients with ER-a-positive (P=0.004)
B), five C-terminal variants of ER-3 were identified. We and with age over 50 (P=0.07). ER-B5 showed a signi-
designed this study to investigate the pattern and clinical ficant increment only in patient aged over 50 (P=0.04).
implications of ER- and its splicing variants expression Conclusion: ER-a mRNA expression significantly increa-
in normal and malignant mammary tissues. ses but ER-B mRNA expression decreases in the cancer
Methods: Using reverse transcription polymerase chain tissues compared to the corresponding normal tissues.
reaction (RT-PCR), we examined the expression levels of Among ER-B variant forms, ER-B2 is predominant in
ER-a and ER-B and its five splicing variants (B1, 132, both normal and malignant mammary tissues and ER-{34,
B33, B4 B5) in 50 paired normal and cancer fissues. ER-85, and ER-B1 in descending order but ER-B33 does
We measured the densities of RT-PCR products using not express in mammary tissues. The decrease of ER-32
Tina version 2.10 (Raytest, Germany). Firstly, the inci- and ER-P4 expression is prominent in cancer tissue
dence and intensity of ER-a and ER-B and its five especially in ER-a-positive cancers, which suggests that
splicing variants were compared. Then the expression of ER-B2 and ER-B4 may possess a regulatory function in
ER-B mRNA splicing variants was also analyzed with re- mammary carcinogenesis. Further investigations to verify
gard to the ER-a protein expression measured by im- the roles of ER-B variants are mandatory. (Journal of
muno-histochemical staining and the menopausal status of Korean Breast Cancer Society 2003:6:161-167)
the patients. Chi-square test and paired samples t-test were
used for statistical analysis. Differences were considered to Key Words: Breast cancer, Estrogen receptors, ER-B
be significant with a p-value of less than 0.05. variant, Carcinogenesis
Results: The expression of ER-B mRNA variants in =4 ctof; guel o|AEZA £, ERP M
A, watet ghet
AJAAA} w9, AEEEA] AR ET AEF 13497
® 120-752, AAI3taL &Jefst o) 4stald
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g ABstel 44

Z7 *1 ER-q, ER-B, 183 ER-p
WA P, B2, B3, 4, B5)S wd
Ha Ao AA 2 oA SHlEZ
59 e &l g 948 nF

d} =8|

o

Wk gzte] fber 223 22 34}
S AEdaEd i A I A A
F-H 2 8d A7 #xle JRIE

HA7bA] -80°C WEale] R#Ho | fzAs &
ate] A3 4ol total RNAS #3199 Th RNAT ZA}AL
o] HAHALE o] &3t 2HE S F Trizol Rea-
gent (Gibco BRL, Gaithersburg, MD, USA)E o] &3}
3t s 2okt 1 ml9 TrizolS A8 ¥l
3027 EYATE Fo oA 587 TG Holsle
‘?Eél% 20014 chloroforme #H7}ste] 30x7F o3
oA 3B F o]Fd| 12,000xg 4°CollA] 1587}
%” g5l A ASATE Aqueous phase= 50012 iso-
propanols Wil 15%7F 410]FaL oA 1087 & ©]
Zo] 1087F 12,000xg, 4°ColA AAEZ3I] HAAA
T} RNA pellete 75% ol&h&S& o] &3te] AojFa 583
7,500xg, 4°ColA 9412259t RNA pellet> 37] %
o4 @¥ 3 diethyl pyrocarbonate (DEPC)Z %] 3t & 100
pE =1 F AN A7EA] -80°C sl RBAIIATH

(2) ¥X AL First-strand cDNA 3432 Superscript IT reverse
transcriptase (Gibco BRL)E AH&-3150t). 1uge] AA1E RNA
£ oligo dT primer (Gibco BRL)E ©]&3}] HHALE A7
o Zrs] @oFsbd, 1pl 10 mmol/L dNTP mix (Promega,
Southampton, UK), 4ul 5x first-strand buffer (Gibco BRL), 2
ul 0.1 mol/L dithiothreitol, ~Z2]3 1ul Superscript II (200
wmits) & H& § o710l mlE] 65°CAlA 583 F o] Fe &
SolA A7 1 (500 ng)9] oligo dT primers} 10.519)
RNA (Ilg)S ol & F F 2005 42°ColA 5023 whe-
A AT,

RIS

Ho

erl

—

]

SA4EFZ(PCR) & Primers

ER-B9] C-Ztt splicing WEAE HES7] 3t
triple-primer PCR method& ©]-&-3} 9 t}.(20) 7+F3] 7)< 3}
M sense primer ER-BIU 5°-CGA TGC TTT GGT TTG
GGT GAT-3’%} antisense primer ER-BIL 5°-GCC CTC TTT
GCT TTT ACT GTC-3’E 268 bp ©¥ e ER-p1 #HEA
(GenBank accession no. AB006590 and X99101)S 7 &3}7]
et ALE3IH I sense primer ER-BIUS} antisense pri-
mer ER-B2L 5°-CTT TAG GCC ACC GAG TTG ATT-3’&
214 bp THE ER-B2 WA (GenBank accession no.
AF051428), 529 bp ©# 9] ER-p4 3 A (GenBank acces-
sion no. AF061054), 123 295 bp ©H <] ER-B5 HIY A
(GenBank accession no. AF061055)%5 #HZ&38}7] sl A}
433tk PCR cycling 2712 95°C 33, 40 cycles (95°C
30%, 58°C 30%, 72°C 30%), Z1&]al 72°Col| A 587+ W&
Al A

Triple-primer PCR Z3} ER-f2, ER-Bl, ER-P5&= A=
o] 1o ER-p4S ER-B3= HAESHA FUth YA
sense primer ER-B4-SE 5°-TGG GAA TAC ACT GAG CTT
TGA G-3’$} ER-R2LE= 294 bp ©HE ER-p4 WA
(GenBank accession no. AF061054)8 #HZ3}7] 93l At



UM o WA RY ZHDY §

upob =

t=}

1

LM ol ~E2A4 SZH-dEt X HdH Yol 99

£3}93L, sense primer ER-B3-SE 5°-AGT ATG TAC CCT
CTG GTC ACA GCG-3'9} antisense primer ER-f3-AS
5’-GCA GTC AAG GTG TCG ACA AAG GCT GC-3’+
400 bp @9 ER-P3 WIHAE HE37] f5te] AME-3F
Ao 283l sense primer ER-B-SE 5-GAT GAT GTC
CCT GAC CAA GT-3’9} antisense primer ER-B-AS 5’-CAT
CCC TGT CCA CAA CAA GA-3= EE C-¥H ~2Z 84
HPFAE AZE37] A8t Be dIAd F5Ho=E B
EH 213 bp GHS HAE37] 9t A& PCR
cycling 2712 95°C 3%, 40 cycles (95°C 30%, 58°C 30%,
72°C 30%), 283 72°CollA] 587F ¥ A AT} Sense
primer ER-a-SE 5°-TGC CAA GGA GAC TCG CTA-3’%}
antisense primer ER-a-AS 5°-TCA ACA TTC TCC CTC
CTC-3’= 263 bp ©@¥H9 ER-a (GenBank accession no.
NM-000125)5 #HE317] 938t A8t PCR cycling
Z71L& 95°C 3%, 35 cycles (95°C 30%, 58°C 30%, 72°C 30
Z), 28I 72°Co A 583 vEAF T

JHAAL 8L glyceraldehyde-3-phosphatate dehydrogen-
ase (GAPDH)E ©|&3}o] 218} sense primer GAPDH-
SE 5°-ACC ACA GTC CAT GCC ATC AC-3’9} antisense
primer GAPDH-AS 5’-GCC TGC TTC ACC ACC TTC
TT-3'S AF&33th PCR cycling 2718 95°C 3%, 30
cycles (95°C 303, 58°C 30%, 72°C 30%), ZLg]aL 72°Coll A
587 WS AIF T PCR cycled A9 Uz w-gzA
< O3 2o e A mixtures F 200E HHE
ANAo™ WHSEo F%E= 10 mM Tris-HCl (PH 8.0), 50
mM KCl, 20 mM MgCl, 0.2 mM deoxy-ribonucleotide-
triphosphate (dNTPs), 8 pmol2] Z+Z}2] primerS AM&-3F %
I o}7]e] 0.6 unit®] Ex Taq DNA polymerase (Takara,
Ohtsu, Japan)E 2t}

slo
= =

2ol

4) Triple-primer PCR

7vr3] QokslH ER-Bl, ER-B2, ER-B57} 5 3o]
= 822 DNAE 0|83t flolA dHg

HOZ triple-primer PCRE Aledt o]& H7|YF3sty 2zt
°] ER-Bl, ER-f2, ER-B5S PCR AAES Aojr 2zl
QIAquickTM gel extraction kit (Qiagen, Hilden, Germany)S
83l HA|SH I pGEM-T Easy vector system (Promega,
Madison, USA) ©o]-&3ate] Ztzte] MEAE 23t
pGEM-T Easy vector®] 24 F919 dHole 242 1734
Sp6 promotor7} Y X|SFIL Q] T7 primer, 5-TAA TAC GAC
TCA CTA TAG GG-3’9} Sp6 primer, 5’-GAT TTA GGT GAC
ACT ATA G35 7HA3 27} ER-Bl, ER-B2, ERPS7HEE
FE vectors FHOE AA PCRS AlAtAth 747t S5
H PCR YAHELS #7H95S 3 o]Fol| QIAquick™ gel ex-
traction kit (Qiagen, Hilden, Germany)E AF&-3}a] A As}3 1L
Ultraspec2000 (Pharmacia Biotech, Piscataway, NJ)& o]-8-3}a

Fig. 1. Validation of triple-primer polymerase chain reaction.
Spiked cDNA preparations, containing various amounts
(indicated above the autoradigram) of ER-B5, ER-fI,
ER-f2 purified PCR products (B5, fl, [2) were
amplified by triple primer PCR, and PCR products were
separated on an acrylamide gel. The autoradiogram
shows the PCR products obtained.

Agstg o ER-Bl, ER-B2, ER-B5S PCR A& &S W
A7) g BB 371K 9] primerE ¥ ¥ ¥ PCRS
Al 3ted triple-primer PCRO] A o2 o] FARX=AE &

A3} A chFig. 1).
5) PCR Md=o E4 3

Triple-primer PCRE Al 8§t o] o] 20u¢] PCR A&
S 6X loading buffer (30% glycerin, 0.025% (w/v) bromo-
phenol blue) 4ol 415 F, 4% Metaphor agarose (Cam-
brex Bio Science, Rockland, ME, USA)E ©]&3}4 24|17t
%9} Tris-Borate-EDTA Buffer (TBE)9| 4] 7|4 %5314 th.
2 PCR A EL 2% agaroseE ©]-83}o] Tris-Acetate-
EDTA Buffer (TAE)?IA #7953ttt A7|9%S 3
0] % o] agarose gel ethidium bromide (Spg/ml)ol 4 A]
3 AYgddaA FEe AT Ee A7 dsARe
TIFF 31U 2 AAsH d2Ez2A 849 TP =
+= TINA 2.10 (Raytest, Germany) > 2 #2413} 2™ ER-q,
ER-B, ER-p HEFA mRNAS WHFES Zlo]= SPSS
11.0 (SPSS Inc, Chicago, USA)S ©]|-83}4] paired sample t
testol] &3t A AL sHtt. BE A EE meantstan-
dard errorZ Z AR FAH FYFF2 P value 0.05

wgos olsgic.

ot

S x| mRNA gsidlz
ER-« mRNAE= A4 2 Fu¢ ZZA ZF 235
Nom ERBP= G4 2= EF dEEHJoY F
ot A AE 500 F 469 (92%) A FE = T}

ER-p mRNA 2=Z4 W A #dL ERPlS 3
XA A 16%, BdZZ A 14%
A4 2 A 23 2% 100%9

[e]

h=4 hl
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L
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T 2 g W9 §93 Aol 012101%

W A oA ER-p W& A mRNAY WM T = xto]7}t
1ol ER-f29] Ido] 7} @A ER-B4, ER-fS,
ER-p1S] o2 WHHAL ER-P= HEEHA Gdth
(Table 1).

2) M4 gl Rerel xZoAM ER-a2t ER-f mRNA
ol
= o

LUHZU T AO]

A4 2 534 2 A ER-a ¥ ER-p mRNAS] &
FFe] Apol7t lol, ER-a= A A HlE fHe =
ZP<0.00)ol A FHEZE7F E=%hom, ERpe AT =
2o H& 4 2FP<0.00)o FHZ =T} 25}
Al St THTable 2, Fig. 2). 2121} ER-p WA o] &7
T %= ER [55,] o“r‘ Tru]—o]- zz]oﬂ/\-] z%/\]- ley_];]. 701-11:_
9] Z712 H Yo ER-Bl, ERP2, ER-p4o] HHL #
ol ZZ oA At Ao 7 WIQtth(Fig. 2, Table 3).

Table 1. Incidence of ER-q, ER-f, and ER- variant mRNA

expression

Receptors Normal tissue (%) Cancer tissue (%)
ER-a 50 (100) 50 (100)

ER-B 50 (100) 46 (92)

ER-p1 7 (14) 8 (16)

ER-f2 50 (100) 50 (100)
ER-3 0 (0) 0O

ER-p4 38 (76) 37 (74)

ER-B5 16 (32) 29 (58)

ER-a
ER-f
iN_ 1€ W 20 3W 3 4N 4G
E
arkants

2N 30 3W 30 4N 4C

(3]

% Lf ER-a THHERS S HZEfof o
o

of = H
= MM g9 fatet x=ZXo|AM ER-a2t ER-p
g =

FAE Az A3 gl oY ERa SHEH A}
£ 7]F0% ER-a ¥AFYYH ERa SAFIYCR, ¥
7B3EE st 504 o7 5041 o]stE vFolA ER-
A735 9 ztols Al 45T

ER-pE AAzHo] H8 ER-a A+
00D % ERa %4 39 2AP<000) 2
A B HEREE BYa, 504 o)t f
<0.001) 2 504 ©]3}P=0.01) ZFoIA F2l&tA LEHo]
wokth 3402 ERP mRNA 2L 5 l ER-a 7
FeE Aol A, T 504 o] #Ate] ft xF

Z 7 (p=
FAAM 2

PO

’%

Table 2. A relative expression of ER-B in breast cancer tissue
according to e ER-a expression and patient age

Status Ratio* Mean+se' P value
Total 0.53 -0.42+0.08 <0.001
ER-a (+) 0.47 -0.54+0.13 <0.001

“) 0.63 -0.30£0.12 0.02
Age >50 0.50 -0.53+0.19 <0.001
<50 0.55 -0.37+0.09 0.01

*represents the value calculated by division of the ER-f
intensity expressed in cancer tissue by that in corresponding
normal tissue, ! represents the value calculated by subtraction of
the ER-P intensity expressed in cancer tissue by that in cor-
responding normal tissue. A minus quantity (-) means the
intensity of normal tissue is stronger than that of corresponding
cancer tissue.

W 50

Fig. 2. Expression pattern of ER-q,
ER-p and ER-p variants
mRNA in normal mamma-
ry and their corresponding
cancer tissues. N repre-
sents normal tissue and C

= B i)

a— [2 (T14b0)

represents cancer tissue. Re-
verse transcription efficacy
was controlled by assess-

ment of GAPDH expres-
sion.
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Table 3. A relative expression of ER-p variants in breast cancer tissue according to ER-a expression and patient age

ER-[2 ER-B4 ER-B5
Status
Ratio Meanz*se* P value Ratio Meanzse P value Ratio Meanzse P value
Total 0.86 -0.22+0.07 0.01 0.95 -0.12%0.11 0.27 1.44 +0.37+0.11 0.01
ER-a (+) 0.76 -0.43+0.08 <0.001 0.67 -0.25+0.08 0.004 1.34 +0.31+0.20 0.139
“) 0.95 -0.09+0.13 0.48 0.88 -0.1+0.23 0.6 1.35 +0.20£0.13 0.178
Age >50 0.78 -0.41+0.14 0.01 0.65 -0.54+0.21 0.07 1.78 +0.60+0.25 0.04
<50 0.88 -0.18+£0.08 0.04 0.92 -0.068+0.13 0.6 1.2 +0.16+0.15 0.29

*represents the value calculated by subtraction of the ER-f intensity expressed in cancer tissue by that in corresponding normal tissue.
A minus quantity (-) means the intensity of normal tissue is stronger than that of corresponding cancer tissue. A positive quantity (+)
means the intensity of normal tissue is weaker than that of corresponding cancer tissue.

A BB A3t
4) ER-0 EIHSIS 9 HZAel0l 02 Hy 2 RY
|I:|

ob Z=X|ofA ER-p mRNA HEHLSHZT 0]

515 9 TH(Table 2).

ER-R2& AdxA e Hlal] ER-a 44 et A A
TAZET} frolshA #% ok P<0.001) ER-a 7
o 2H A BAFES] Aozt glAThP=0.48). 1T
504 ©1@P=0.01) L 504 ©](P=0.04) A FYL =
B o B Ayt AR 504 o)
o/d)e] et 2AA B A8t S F3s
(Table 3).

ER-M= A4 2 e =4 2 #d8%3= Wyl f
o]3}A] ek o} (P=0.27), ER-a ¥4 +1H2HP=0.004)7 50
A o] FAP=0.07) A Fod AT E] AstE HA
il ER-a 74 3¢ 22 @P=0.6)7 504 o]st &2t F
Wk 2AP=0.6)1M = THEHAEY F3 Aol= fAT
(Table 3).

oj¢b= WHE ER-BS= AAZH o Hlal] 504 o] &
2] et Z A A WHBET} =% 0 1HP=0.04), 504]

ugk xpe] §HY 2= BAAH FY8S B &
AAILP=0.29), ER-a FAFEH 22 (P=0.139)°] 4] ER-
a SAFHket ZX](P—O )EU} O =& 483z sE |
Hout BAA F9492 AATHTable 3).

4 ok 22 OM ER-p WA LHFIS ER-

B2 (100%/100%), ER-P4 (76%/74%), ER-B5 (32%/58%),

ER-Bl (14%/16%)S] w02 WdARE9 zto)7h ot
iAo 9 e 24 7 wd v TG
Aol gtk Leiu ERB5S) A AAEARG f
¢ 2o FEANES} JiHoE wghow BE §
2Fe) A ER-3 Wae BAHA ool 27 Fo]H
a}& [}

I

Fe BT ERRY AF AAxHd Ble 7
oA FHAZETE 2o} Towa 5o AT AH(23)
_OJ/} ER-p4 2 ER-p19 7§ Tong 5(25°|
ERB4 (100%) Z1¥]3. ER-fl1 (40%) mRNA

Hoe Aoz v 2ENes Hojs
At 0]%*—% Aol AHSE HA F, AU, 223 §
Aol zpolof whel dPAFE Ao]E HojFa Sl

AA Ao =2 ;H}bl- o gurol 27} ER-p HE A 4y
A =AM ER-P29] o7k ZF4x(P=0.003)
3 ER-59] %-‘ﬂf& S 7HP=0.001)7} #Z =101 ER-p4
o] Aol= HHHA c1’zblk13}(P—0274) ER-f2= EE X3
o LAFEE Hen iy 240X 9

ER-B5 9A] ER-a¢} heterodimerES ©]Fo] HAlA 9

= ALZ B w6 FgoIAMY fFEITRGE @

A7 e A W OE 71He] Aes A o]

3t 271-0 Ayl "ad Aoz Azt

e 24 HMW ER-a ﬂﬁ“%?}ﬂﬁ] E}% ER-p HE
3 Efi

J SR &%‘oﬂﬂi ER-BZ (P<0001) ‘;-; ER-f4
(P=0.004)2] 23 a7t BEE o} ERB5Y £ 3
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v«lﬂ AstE HA
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ER-Bl, ER-P2, ER-B59] 37}x|2] WA
A%e 4 9oy EREY 7+2E 4o
stele AL ERBIE] fldxn d#HThe) 2 EE=E
ER-B1S A|9gt HYAEL olvfx ZHHOF EREY
A3ste HAAERE S Yehgle ZET ER-a$} heterodi-
mers ©]F¢] ER-¢d FAIZEE IJAS= Aoz HQl
t}.(17,26,27)

mebA B A ARE FF
a @idrs 2 g AA ejo] wEl ER-p mRNA WHEA &
gl AfolE HPYOH, ERa F3 8 F A
ER-p 53] ER-Q29} ER-p4¢] &d 7art ddRAd
Zo] Ao e FHoFE AAdr

4 2

A 2 GA Fi Z2FH o)A ERP HEA mRNAY &
HUTE xo]7} do] ER-B2, ER-p4, ER-B5, ER-B19
o2 WHLAT ERMPE FFHA FUth ER-LY
e Gz vl g 2F oA FoetA A
st9om™ 53] ER-a 44 U 2 504 oY ft
Z Aol A ER-f2¢} ER-p4S] #a7} FEStH o9 &
ol Wk A o] ek &) steAS AASIILE T
et 229 ER-a @ HE g 9 H A gl wet
ER-p ¥ A W& Aol7} Y ALZ E ) ERq ©

98 4, AA7) g TAse ke I
718 Aok lu& AAbeHH Sfe® ER-p M FA e
Ao g3 A77F LT Aoz A4,
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