THI6H M2S

el e}

A4 §u2d o Szl dsEa
A 3
T&4-4E} mRNAS] whgl

oAMTiatm o nichst "ol 2bstm Al 2Brain Korea 21 Project, *#d 2| &t m Al

‘Seisn ¥ CEMER niniE onstmA
ol 2 = 2 = A 013 A Ol4 5
i 2. 27|47 - 5P - 2 - s - 0]d4

Expression of Estrogen Receptor- # mRNA in
Various Mammary Tissues

Byeong-Woo Park, M.D.">, Ki-Suk Kim, B.S’, Min-Kyu
Heo, B.S.2, Soon Won Hong, M.D.2, Seung-ll Kim, M.D.*
and Kyong Sik Lee, M.D.’

Departments of 7Surgely, *Brain Korea 21 Project, 3Pathology,
Yonsei University College of Medicine, Department of Surgery,
*Hallym University and “Pocheon ChungMoon University College
of Medicine

Purpose: Estrogen signal transduction plays very important
roles in both normal mammary development and neoplastic
progression. Since the discovery of estrogen receptor- 3
(ER- $3) there have been many controversial reports on the
role of ER- 3 in breast carcinogenesis and progression, and
prognostic implications. ER- 8 mRNA levels were investigat-
ed in various mammary tissues in order to verify the role
of ER- 3 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 1o 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- 3 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 8 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: ER 3 transcription decreases in the process of
breast cancer development, which suggests a protective role
of ER4 in breast carcinogenesis. (Journal of Korean
Breast Cancer Society 2003;6:75-80)
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2) Oligonucleotide probes and ER 8 riboprobe £H]|

ER 3 mRNA in situ hybridizatione]] A}-8-8+ sense and anti-
sense oligodeoxynucleotide probes®] 37|42 7}7+ o}&
7} 7zro] ¥)Apolslith: 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)

242 ER /7 cDNAE template 2 s}31 t]#}el=l oligo-nu-
cleotide primersE o]-8-3}o] A4 %l PCRAFE(PCR product)
& pCRII TA cloning vector (Invitrogen, Carlsbad, CA)ol|
subcloning&} 93t} Subclone¥l ERS ¢DNAE Hindlll L=
Notlo. 2 g} 247+ antisense®} sense orientation®] oligo
"HEo] mRNA in situ hybridizationol] ©]-8-s}9]t}. Digoxigenin-
labeling®! riboprobeE o]-&3lo] AJAbx}e] mHe) ule)
(Roche, Indianapolis, IN) transcription reactiong G=3¥&}9]
t}. labeling mixtures= 1 mg2] template cDNA (in 13 ml of
water), 2 mle] NTP labeling mixture, 2 ml®] transcription
buffer, 1 ml2] RNase inhibitor 3 2 mle] T7 X+ SP6
polymerase & ©]Fo] 3t} Transcription2 was performed
for 2 hours at 37°Col|A] 2&] 7} =38s]9 1 37°Cel|A] <k 15
E7F 2 mle) f RNase-free DNaseE 3 &|dt 3 spin col-
umnsg o] &-3}o] Al )

3) mRNA in situ hybridization

in situ hybridizationS 3}7] 93 4% 24 S 5um =
71E AAE Fele]= fo nkEo] labeled RNA probe s
363l 30 mle] hybridization buffer?} 7] 58°C humid
chamberofl A WFA HF2-A]Z v} Hybridization & z=AAH
£ AFL2.of| A 2x standard saline citrate (SSC)Z 13, 65°Col|
Al 2x SSCE 13] 9 0.1x SSCZ 13] AHstich &itol
L+ buffer T (100 mmol/LL Tris-HCI, 150 mmol/L NaCl, pH
75)0. 82 557 HEE uwhE 3 and-digoxigenin antibody
conjugated to alkaline phosphatase (1 : 5,000)5 <g}o] Eol
AU 2ol Al oF 241 7F 53t Hk-E-A| At Buffer 1
o2 1554 23] AlF T z2AAHL 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)
o g 587 #HEL wk3=9] 31 nitro blue tetrazolium (NBT/
BCIP, Roche)©. & HFAu}L28 & T3loiv)
4) mRNA in situ hybridization signals0l| C{St grading
Hybridization signal-& ¥ 2] 2] A7} Lol =& 7 A3t
g stdal A, Hh-go) 7S (intensity) b £, vH-g-<]
$(extent: percentage of cells giving a positive signal)ol]
g 0~328 FE&Y} 7T no hybridization (0),
minimal (1), moderate (2), or strong (3) (Fig. NE HEH+}9
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less than 10% of the cells (1), in 10~50% of the cells (2),
or in more than 50% of the cells (3)& H-E&3}¢ic}h. ER 5 uF
A9l FYAR S WETES) grade | o4 i WS

7} grade 2 (10% ©]4) o9l 7452 A olstglc).
5 SHSHE BN

EAI715-2 SPSS 9.0 o] 83} Chi-square tests, indepen-



AT HAEZA +=S7-EH mRNAO) g5t 77

Fig. 1. In situ hybridization of ER 3 in invasive ductal carcinoma. A. There were no detectable specific mRNA hybridization signals.
B. ER 2 mRNA hybridization signals, appearing blue as a result of nitro blue tetrasolium reaction, were detccted in carcinoma
cells with minimal intensity. C. ER 3 mRNA hybridization signals with moderate intensity. D. ER 3 mRNA hybridization signals

with strong intensity.

Table 1. Expression of ER 8 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 3} one-way ANOVA testZ AJ#s}931 PZlol + B3 o} AT A el A= B AU Fol| A Y
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Fig. 2. In situ hybridization of ER 3 in normal, benign tumor
and cancer tissues. A. ER 4 mRNA hybridization sig-
nals in normal tissue showing strong signals in most
normal epithelial cells. B. ER 4 mRNA hybridization
signals in benign tumor tissue showing strong signals
in most epithelial cells. C. ER 2 mRNA hybridization
signals in cancer tissue showing minimal signals in
less than 10% of cancer cells.
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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 ER 3 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 5 mRNA in various tissues

Negative Positive P value
(%) *(Mean £ SD)
Normal tissue " 18.3 5.5:0.7
Benign tumor’ 1822 54:08 <0.05
Cancer tissue 31.7 44+1.1
Lymph node 30.0 3.6:0.5
* = the sum of signal intensity and extent; T = 0.644.
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