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Expression of Estrogen Receptor-p mRNA in
Various Mammary Tissues
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Purpose: Estrogen signal transduction plays very important
roles in both normal mammary development and neoplastic
progression. Since the discovery of estrogen receptor-p
(ER-B) there have been many controversial reports on the
role of ER-B in breast carcinogenesis and progression, and
prognostic implications. ER-B mRNA levels were investigat-
ed in various mammary tissues in order to verify the role
of ER-B expression in breast carcinogenesis.

Methods: Using messenger RNA (mRNA) in situ hybrid-
ization, we examined ER-§ expression in 60 paired normal
and cancer tissues, 11 paired normal and benign breast tu-
mor tissues, and 10 metastatic lymph nodes. We determined
the intensity and extent (proportion of cells with positive hy-
bridization) of the mRNA hybridization signals and gave
scores 0 to 3; no hybridization (0), minimal (1), moderate (2),
and strong (3) by the hybridization intensity and no hybrid-
ization (0), hybridization in less than 10% of cells (1), 10~
50% (2), and more than 50% of cells (3) by the proportion
of positively hybridized cells. Chi-square test, independent
t-test or one-way ANOVA test was used for the statistical
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analysis and differences were considered to be significant
with a p-value of less than 0.05.

Results: There was no statistically difference in ER-f ex-
pression between normal and benign mammary tissues. ER
B expression was significantly decreased in breast cancer
and metastatic lymph node tissues compared with normal
mammary and benign breast tumor tissues (P <0.01). The
intensity and extent of ER[B expression were also signifi-
cantly lower in breast cancer and metastatic lymph node
tissues than in the normal mammary and benign breast
tumor tissues (P <0.01). In cases of positive hybridization,
the sum of scores of intensity and area were also signifi-
cantly higher in normal and fibroadenoma tissues than in
cancer or metastatic lymph nodes (P <0.01).

Conclusion: ERB transcription decreases in the process of
breast cancer development, which suggests a protective role
of ERB in breast carcinogenesis. (Journal of Korean
Breast Cancer Society 2003;6:75-80)
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(Estrogen Receptor: ER)®} F3Ag-S F3 o] Fo]*lt}.
ERY 2| ZFE(ligand)oll o3l A4 3tw]= A A1 A (trans-
cription factor)Z 19861 & 2% F(now known as ERa),
(2,3) 199611 AHZ¥ ERQl ERpS| #7do] Fof Al =
ZollA] o] Fo]3itt(4-6) ERa and ERp= 247 6719 =
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domain¥} ligand-binding domain®] o}v] At FAA L 77
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4 XA = gsket. dlE Eol, f
shqlell glo] ERpE Aol tHafiA: et A2k pro-
tector) &S ghrbe= K 1(9-11)¢F W55 2} (inducer) &
gg ohe sk es, daEe e kel 4
FA ol i3t AFollA e Fast QA iAol ke
wohn) v sl 4ol ek Lavkie) BE
P e Aol w3t ol AAA 7hX]of] tEfA =
k8t % Qzlele HWaeh(10,11,14) B33 15 <zt
ghe Ha7k(i5,16) 9lo] =gko] of A sir). o] HA AR v}
E Ao A didskake] AAw, k49 <, ERp
o) 7apge] Aolol 721 v ek o 4 ek, 4
7FA] ERBell T3t E53F &9l sibe] o] FolA A=
ko) < ERB mRNA in situ hybridization®] Z237}9} &
o 2 2] 5} ¢} AW (immunohisochemistry) ] 737} L x]s}
Skt Bar7) Sgic.

u}2}4 mRNA in situ hybridization Z3}7} &4 w4k
ele] Aol dxslA ¢b7] wiFell 2 Ao Al gL
ol FA7} A71E 71 E 3FA U Speirs 5(17)9] Kol wjz}
ERB mRNA T3} ghie] o] gXsh= Aoz Hu
B oJFol| A= ERB mRNA in situ hybridizationE ©]-&3}
o] t}okgt F-Hk=Z%] (normal mammary, benign tumor, malig-
nant tumor) ¥ Hol4 Aot T Al ERpS W AE
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2) Oligonucleotide probes and ERB riboprobe =H|

ERB mRNA in situ hybridizationol] A-83 sense and anti-
sense oligodeoxynucleotide probes®] F7|AgdS 27+ t}o
3} Zro] t]A}QlslSlth: 5°-TGT TAG CGA AGT GGG AAT
GGT G-3’ (positons723-743, Genbank accession no. AB0065-
90) and 5’-CAT CCC TGT CCA GAA CAA GA-3’; posi-
tons1194-1175, Genbank accession no. AB006590)

A=} ERf cDNAE templateZ 33 T]Z}21% oligo-nu-
cleotide primers& ©]-&3}o] A= PCRAHZ(PCR product)
S pCRII TA cloning vector (Invitrogen, Carlsbad, CA)oll
subclonings}$)t}h. Subclone® ERE cDNAE Hindll v
Notlo. 2 Zra} Z+7Z) antisense$} sense orientation®] oligos
"F=0] mRNA in situ hybridizationol] ©]-8}91t}. Digoxigenin-
labeling® riboprobe s o]&3slo] AYAkALe] wWll wlel
(Roche, Indianapolis, IN) transcription reactions -2},
t}. labeling mixturex= 1 mg®] template cDNA (in 13 ml of
water), 2 ml®] NTP labeling mixture, 2 ml®| transcription
buffer, 1 ml2] RNase inhibitor B 2 ml®] T7 T+ SP6
polymerase 2 ©]5Fo] 3]t} Transcription was performed
for 2 hours at 37°CollA] 2A]1 7} <F=38s}9) a1 37°CollA] <F 15
E7F 2 ml9 f RNase-free DNaseE X 2|gF & spin col-
umns< ©]-&3lo] AAsA

3) mRNA in situ hybridization

in situ hybridizations 3}7] 8 52 ZF & 5um =
712 AHAE &dfol= 9ol WHE0] labeled RNA probes
3-G32 30 ml2| hybridization buffer?} 37 58°C humid
chamberoll 4 HEA] ¥F-2-X]Z)t}. Hybridization & Z2| 43
2 ALl 4] 2x standard saline citrate (SSC)Z 13, 65°Cel|
Al 2x SSCE 13] 9l 0.1x SSCE 13] AA3lsict. £alol
& buffer I (100 mmol/L Tris-HCI, 150 mmol/L NaCl, pH
75202 587 AP 9w % anti-digoxigenin antibody
conjugated to alkaline phosphatase (1 : 5,000)5 &g}o] =ol|
AR Aol A oF 2417 Ft REGAF T Buffer 1
o7 1584 23] A & =FAHL for 15 minutes each,
the sections were equilibrated with developing buffer (100
mmol/L Tris, 100 mmol/L NaCl, 50 mmol/L MgCl,, pH 9.5)
o7 5EZF -8 W3F T nitro blue tetrazolium (NBT/
BCIP, Roche) 2. & ¥FHFSS & w39)

4) mRNA in situ hybridization signalsOil CHS} grading

Hybridization signal> ¥ 2] 2| A7} Eelol =5 AR
WAk A, Whe-9] 2= (intensity) o EA, WHS-o] W
$](extent: percentage of cells giving a positive signal)oll
2} 0~308 FE33lth HFS7 5 no hybridization (0),
minimal (1), moderate (2), or strong (3) (Fig. )& E-73}1
3 "S- 21= no hybridization (0), hybridization signal in
less than 10% of the cells (1), in 10~50% of the cells (2),
or in more than 50% of the cells (3)Z &3} t}. ERp
de] FARH L WS} grade 1 o] e HESH S

7} grade 2 (10% ©]4h) o] 2l A2 Aol
5 SHES BN

AL

EAI7ZL SPSS 9.0 ©] 83t Chi-square tests, indepen-



FALATXMM MAEZA +SHI-HIE mRNAS| del

77

Fig. 1. In situ hybridization of ERp in invasive ductal carcinoma. A. There were no detectable specific mRNA hybridization signals.
B. ER} mRNA hybridization signals, appearing blue as a result of nitro blue tetrasolium reaction, were detected in carcinoma
cells with minimal intensity. C. ERp mRNA hybridization signals with moderate intensity. D. ERp mRNA hybridization signals

with strong intensity.

Table 1. Expression of ERp mRNA in normal breast and breast cancers: Intensity and extent

Intensity Extent
P value P value
Negative Positive Nagative Positive
Cancer 19 (31.7%) 41 (68.3%) 25 (41.7%) 35 (58.3%)
Normal 12 (16.9%) 59 (83.1%) <0.05 14 (19.7%) 57 (80.3%) <0.001

dent t-test 2 one-way ANOVA testE A|3¥s}3 3 PFkol
0.05 v|akE SAA FoFFos A

E=| 1}
1) ERp mRNA hybridization signals
Hybridization signal- nitro blue tetrazolium HF-3-2] ZA¥

< BAvhFg 1, 2). Fig 2014 HKo] 4G22} o
gl diRe] 4ol ZellA 243 <

S B9l o} AT A ol A= GHe] AT Al EollA g
7=e] okgubg< HArh Sense probes ©]-&3F vzl
¥ hybridization signalo] w7 ¢kok

2) ERp 259 2 U HQ

AR

ERp signals 5= 60419 Fbbz2] F 414(68.3%)
ofl Al kAol 71el9 BARFEEE S 599(83.1%)ll
A okAHES-S Blor, 354(58.3%) et =A Bl 57
of|(80.3%)°] B&-FzAANA 10% o4 I AE7}t

ERB mRNA signals %48 X.$lth(Table 1). Both the in-
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In situ hybridization of ERp in normal, benign tumor
and cancer tissues. A. ERp mRNA hybridization sig-
nals in normal tissue showing strong signals in most
normal epithelial cells. B. ERp mRNA hybridization
signals in benign tumor tissue showing strong signals
in most epithelial cells. C. ERp mRNA hybridization
signals in cancer tissue showing minimal signals in

less than 10% of cancer cells.

A go- B 804 P<0.05
[J Normal tissue P<0.05 3 Normal tissue : m
I Benign tumor ’ I Benign tumor
Il Cancer Il Cancer
601 [EE Metastatic lymph node 60 [EH Metastatic lymph node
X 40- = 40
0 T ’—. T T 0 T — T T
0 1 2 3 0 1 2 3
Grade of intensity Grade of extent

Fig. 3. Comparison of the intensity and extent of in situ hybridization signals in various breast tissues. Both the intensity (A) and extent
(B) of ERp expression were significantly higher in normal or benign tumor tissues than in cancer or metastatic node tissues
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Table 2. Expression score of ER} mRNA in various tissues

Negative Positive
P value
(%) *(Mean=SD)
Normal tissue’ 18.3 5.540.7
Benign tumor’ 182 5.4%0.8 <0.05
Cancer tissue 31.7 4.4+1.1
Lymph node 30.0 3.6£0.5

* = the sum of signal intensity and extent; "= 0.644.

FE Hol Sukolb ukotel]l 9lo] o AZ}(protector) &L
g Aoz 247
T &
ERBS| W7 o]% ERpS| el hgtellA el H¥(9-12)

3 ol Aske] FRA0.1113-1600 that A7 A2
Ho] gtovt Az Autd AdsE Hasigl oA
AZ Apir Askel AAE AN 1E DS
Aapge] Aole] 71918 v} acky A7HT. 2w
AFASE Welsittzd aion EAZALI7e
A e ewel-Zo] 228 18)0dl4 ERpS] WEHE 4
gdow A wasgdd. e BRe EE
Progesterone receptor (PR)oll thgt ZAz}e} =ha], o}2 ERp
ofl thak g3k AI7L AtbEo] QIA il =AFEhly
o EF87} o] RolA 917 Sko} ERpell v mloi
off o3t Z o] A& A (reproducibility)o] FA7MA = Y
Axgolvl whebd olol] W shAel AF el esiel
agoll= Esta ERBell thih weledqwel Aot
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Qe A% ERp WHAESL WA BF Z4E
WA PHFFRF A FYGED ol Hol4 YL
AzA o] Hs) e Bo] 2 AL fyeh wet
ol Qo] ERP WS BIA A% AAgha s
ohomd wABEs} w9l AES ¥ o o4 44
FYFF Aol A felobl sk Gtz o Aol
4 REAzdoz AWAFE 1 W] Yol 4
& % 5 AgehTable 2). o] ATk Fet Aol
PAE DR AR & AL AT oled A
SHe ERpE] o]l FARWEH719) 2L FYERE
A9l A AR 7129 wael s W An

ot} = FAA At (proliferative  preinvasive mam-
mary tumors)oll 4] ERpS] @A=|3 4 9l ERB WHde] &
Aol frieh whekel 7] DAl AlARE Ban9)9k 3
kst ool Al ool A4 e HeRE F

A1 7] (proliferative phase)oll ERP transcription®] 71811t}

+ 210122003 A ERpE| wrEeo] 3pshibghaAell
ot ket wketat AeYol] Hojgtel12)w ARbE Hi
ol 7] wiitell obA % B3t Aol gt A7 2
a3k AAelrt. a#Y Taylor 5(8)< FA7 A +4
(glands of normal resting breast)ol| 4] Z7}= ERB ™34

WS-8 Eslo] FA)7]oll ERP transcriptions Z7}s}A]
"k ERP translationS Zr4=ghelar &gk, = FAA4 34
ZFQl Ki 679 Wddt ERpE] W AA4RD[ATE 2
ERB knock-out miceoll A B]Z8AH Q1 Az A£] A
4, Ki 672 Il A9 T Suage) B4 A
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32 ¥slar ERB ¥3 A (variant)ol] i3t A7}t R3]
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