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ABSTRACT

Background: We wanted to identify the presence of the estrogen receptor (ER) a in Sertoli cells and gain
insight on the regulation of the ERa gene expression by testosterone in Sertoli cells. The transcriptional
regulation of the ERa gene was investigated in primary Sertoli cell cultures by in situ hybridization and reverse
transcription-polymerase chain reaction (RT-PCR).

Methods: Primary Sertoli cell culture was performed. The expression levels of ERa and ERf mRNA in
Sertoli cells were detected by Northern blot, RT-PCR, immunocytochemistry and in situ hybridization.

Results: The ovary, testis and epididymis showed a moderate to high expression of ERa while the prostate,
ovary and LNCap cells showed the ERS expression. ERa mRNA and protein were detected in the germ cells
and Sertoli cells by in situ hybridization and immunocytochemistry. The level of ERa mRNA was gradually
decreased in a time-dependent manner after testosterone treatment, and the changes of ERa mRNA were
dependent on the concentration of testosterone. Androgen binding protein and testosterone-repressive prostate
message-2 (TRPM-2) mRNA were reduced at 24 hour by estradiol, while the transferrin mRNA was not
affected. ERa mRNA was strongly detectable in the testes of 7 days-old-rats, but it was gradually decreased
from 14 to 21 days of age. The primary Sertoli cells also showed the same pattern. The ERa gene expression
was also regulated by testosterone in the Sertoli cells prepared from the 14- and 21-day old rats.

Conclusions: These results suggest that ER a is transcriptionally regulated by testosterone and it may play
some role in the Sertoli cells. (J Kor Soc Endocrinol 21:106~115, 2006)

Key Words: Estrogen receptor, Sertoli cell, Testosterone

M

T

FEgEl o3 4 P”“U —%Zé% Sertoli A|ZE- 53}

AFYAL 200549 49 139 of Yofih, Sertoli AlE= BAAIES] WAl Lot 54
E317) 20059 88 262 55 ek /‘“/“Kﬂ_-_(genn cel)E AR 7] witoll
AR o T, i oz A

- 106 -



— YT 9] 991 Al DRk Seroli AIENA BlAELB|Re] I3 ol SERA $-8A o FAA AARA —

Sertoli A|ZE2] 7|53 £} AAPAY(spermatogenesis) 2}
Ws] f=lo] gokar g Qo1 Sertoli AlEo] &
3lol] A9l TE2RZEEE JEE S 2EQ YEAFTE
(follicle stimulating hormone, FSH)¥} steroid hormone?]
Bk szl HeA L], o5 Seroli AEA
transferrin[2], ceruloplasmin[3], androgen binding protein
(ABP)[4,5] 7t ofdel c-mye & AIEA FrHAH6~8],
nerve growth factor receptor (NGFR) 5{9]1¢] oJ& 3314}
WS 2= Zle® g ok mEdk Qls]Rl(inhibin)
[10], Ql&ERIkAIARIZ} 13} 1[11], transforming growth
factor-a 3 H(TGF-a ¥ P[12] 52 AARIAE°] Sertoli
A ZA HEFIPAE, 23tollA] o]F FHAE = A2
Aol tislidle LA IA gk

3hH o] AEZALE gubH o oA AAS Jehlle
oJAsaoz A glor) o|AEZA & |(estrogen
receptor, ER) a7} ZAoi%l 7 AF A FA45Ho] §lgo
2, HXE Fesirhar deiA del13]. 53] ol=Ext
1745 12319 Sertoli A|EolA] HIAEXH|EC ZHE]
s w3te] A A& (spermatic vein)ollA] Q] FE7}
W ol H e} oF 508 =TH14]. X Sertoli Al|Eol|A] ofl&
Egir]g-17p9] 42 FSHell 9@l ==t 308 o3
Sertoli Al ZollAl= A& FSH ddko| vehtA] ¢l=char 3k
tH15]. ol=ERAR: AE7] ool vFERE Leydig cell
o] whdou} A7) o] Aol viehe tiAlell Festelet Al
AE]L 9lont, FANEA] Sertoli AlEAA2] 7]5oll thaliAl
© Hav) AFst ol ~Eelt]&-1787) Sertoli AIES] F
Aol TGR-po} 3 LA A mitogen) ©2 2154 7}
0] MwElglel12). 3 BRo| el EAIE 7Ps Aol
A= Q1a16], a3k HslrAlella] Eul=lE A
A S 2 F(luteinizing hormone, LH)¥} FSHell Jslo] =
A=), o]F LHE Leydig cellollA9] BI2EX2HIE A3}
Sertoli A|Zol|4€] aromatase &4 AL 3t of| ~Ezlt]
S-17p9) S 2o A Sertoli A|ES} YA ES]
7)s2Ael Fofslod[1~3,17], BAFIA Aol T2t 3%k

S wxjelel A= Qei1,14]. 22 Sertoli A Ee|A]
A== AIZEZA] Sertoli A|ZEoAA] 7|52 Havt
A, o EZAo] Seroli AFAA 75E 3171 220
A= ERo] EAlfslof fFoE Sertoli AlEollA€] ERO| 4
9 HIAE2EH R o3 24 Wele 2 wif- Teslth
EROll= a 9 f subtypeo] €A 9o} 1 759 Xol=
grslA YA ekeHie).

olof] AR} Sertoli AES] 7153 AApTAATe] B
< sl U WA YXulF Sertoli-spermatogenic
cell& SAeste] AAAAE 9l Sertoli Al ZellA] W=l =
ERa mRNA 3 thA-S ip situ cytohybridizationZ} #1234
F3ho g 717t FAgslle el HiEulEol] oJgt
Sertoli Al|Zol|42] ERae] ZHALZAS reverse transcription
-polymerase chain reaction (RT-PCR) 52| H{oZ 74
she 3R, d®ell wE ERa AAPERS] 33t Sertoli
A Zol|A ol =Er}t]e-1760 ©J2F ABP % TRPM-2 5%
Ao e Aksjo] ool AL Qgllel Bk
oJct.

Chat 2

1. BM Do =2 RE Sertoli MZES| U XHHF

Sertoli A|E2] YAk Dorrington 51612 HhHell
71223k Lim 5{18]9] Well Fslo] Al3slsict = A%
219¥% Sprague-DewleyA] WiA(13] sule]#)ollA] w3ks
ZZ3F & o]5 HBSS (HANKS® balanced salt solution,
pH 7.6)Z AXEE the 1~2 mLe] HBSSO| Sol3lE 0.25%
trypsine 7Rl 7F1E A A2 F <F 75 mLe] 0.25%
trypsin®] ©7] 4}t ZEhaTol] ¥ ¥, of7lell 75 pLé]
DNase I (1 pg/mL) & 7}l 3-22(32~33C)ollA] 10~15
i B RN 72 rpm) it o] & ARl A 5T W
A&t 3 i AL, ZdEl 50 mLe] collagenase
(1 mg/mL in HBSS, pH 7.6)&°3} 50 pLe] DNase I (1
pg/mL)S 7kslo] 47| ZACZ 15~208 FoF Aekslich

Fig. 1. Morphology of primary Sertoli cell and peritubular cell. Sertoli cell and peritubular cell culture was performed
as described in Materials and Methods. A, Sertoli cells; B, peritubular cells (x400)[18].
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thA] olE AlellA 5EZE WXIRE §, XPdEC fetal
bovine serum (FBS) 1~2 mL-g 7}3}¢] collagenase & &34
3}A171a8, 10% FBS7} 23] Minimum Essential Medium
(MEM) iR Heg 7Rl AlZss EelAzt 10%
FBS7} 3 MEM ®lIAE 1000 wielgAlell 71t o-g
Hdeke] A|X getells B3l 5% COs-incubator (3
2°0)0llA S5 vkt F o] E3kE|o] A gk
MEM ulAZ 23kl FO2ZA4] Sertoli-spermatogenic cell
cocultureE 3}Fr). Sertoli A|ERFS wljokslr] $lsiA=
24~48 A7} wlofgt 3 A|¥ol] 20 mM Tris-buffer (pH 7.4)
o5 287 Ao AAAES doluigion] AR
AR WORRE T1S o] Sertoli AEE - Aol Agelgich
(Fig. 1A). DX}kl Sertoli Al ZEEol peritubular cello]
ZAlel=A] oJ5E Pena S{1912] WHHoE mi 74sl9]
o] H Ado]] AL83} Sertoli A3l peritubualr cello] 7
o] ]ix]o] YA okS-5 Eelslivk(1% w]7h. Peritubular
cell (Fig. 1B)®] Uxpullek2 Lim S{9]9] o= Al3¥st
ek

2. Total RNA Z=H|

Total RNA+ Ultraspec kit (Biotecx Lab. Inc., USA)<
olgstod Helelsict & 72+ Fed H2I8t Sertoli AEE
YBAIZE vkt Fof] wiA & A|ASIAL PBSE 23] A2 v}
= PBS 1 mLAE 7Rl AEE stk a7l o
Ultraspec 11 808 YA 7fslo] A|EE 834171 & 4°C
oflA 537F W3k ¥ 0.100 8¢ chloroform €45 7}
kA Fekegtsigict ol & thA| 4°CollA] 587 WXlsla,
4°C 12,000 rpmellA] 1587 AEelsglcl. A& &
AZ=oNS- 23k % o]o]] 0.58l] &-2k2] isopropyl alcoholS 7}
sl31, ©}A] o] Al Ultraspec II resins- 0.054) 8-S )3}
o] FRkestslar 12,000 rpmollA] 143 A4Ee] s1ick
oluf] 1 HAEE 70% ethanol Z 23] A3 HAEE 7
AlFem, o]& DEPC X3t T5r& 7hll Adas =9
resinel] A§E0] e RNAE 54170k o|ulf o2 total
RNA F5% 260 nmollA] 4l A8 o 7k4] 50%
ethanol &-<Hof|4] -70°Col] H@3}ch.
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3. Northern blot hybridization

Northern blot hybridizationS Virca 5{20]2] #hH-S ¥
Mgk Lim 5{71¢] whie® Algelsict 5, 10~50 pgel
total RNAE- formaldehyde®} formamide-82} s}oll4] 65°C
ollA] 1587 WA & 557 F18431aL formaldehyde”}
F3E 1.2% agarose gelolld] Z7]9d5-8 Alefslsi). RNA

gel Z7E] nylon membrane©l] 16~24X]7F ZX transfers}

=
=3
1L RNAE membraneol] UV-cross linkerS ©]-83lo] 114

A]7] %, hybridization &°4(50 mM PIPES, 100 mM NaCl,
50 mM sodium phosphate, 1 mM EDTA, 5% SDS)2%
60°CollA4] 3047} prehybridization A7 % 8H5 ¥zl
10° cpm/mL 2| probe7} E&+E A E-g- hybridization-§-H-S
7kste] 22 2504 3154 hybridizationsl3vk. Hybridi-
zation®] 1} 5% SDS7} E3E 1xSSCE 60°Col|A] 55
b APt ohA] 2 golo 2 1584 23] ©] AEg &
autoradiogram s}tk o|ufl AR83F probe 2 F+= ABP
cDNA7} Z3+¥l pSP65-ABP[4]2 EcoR 102 Atksio] ol
2 0.652} 0.75 kb DNA fragment, pSP65Tf[20]& Pst 13}
Hinc 2 ZAgkslo] 1S 688 bpel transferrin cDNA
fragment 2 pT17TRPM-2[21]2 EcoR 1.2 Axlslo] ol
< 1.7 kb cDNA fragment%- electroelutiongt vl random
primed DNA labeling kit® P labeling[22]3+ S A&
sk

4. AL §4& SN PES(Reverse trans-
cription—-polymerase chain reaction, RT-
PCR)

Sertoli Aol W= ERa®} f mRNA & 714
s}7] 91@ll Grandien 5{23]12] "Wl wle} RT-PCRE A|3)
sl 1 mRNAYS AL & 1 ugel total RNAE
65°CollA] 57k 71 WAAIZIAL 5ol FH8A1Z1 ¥ 8 1L
] 10%RT buffer (0.5 M Tris-Cl, 0.5 M KCL, 0.1 M DTT,
0.05 M MgCl,, pH 8), 4 pL 10xdNTP (2.5 mM dATP,
2.5 mM dTTP, 2.5 mM dCTP, 2.5 mM dGTP), oligo-dT s
(100 pmol) 1 pL, 40 U2] RNase inhibitor, 10 U reverse
transcriptase S 7Fskx EFHRSNo] 40 L HEF 3 &
42°CollA 1A17F HESAIA cDNAE gATslka 4°c2 37+
A7 PCRo| 0] 8315]r). o]F cDNAE FZA1717] 913l 10
pL 10xPCR buffer (0.1 M Tris-Cl, 0.5 M KCl, 0.015 M
MgCly, pH 8.0), 10 iL 10xdNTP (2.5 mM dATP, 2.5 mM
dTTP, 2.5 mM dCTP, 2.5 mM dGTP), 100 pmole2] up-
stream primer, 100 pmole downstream primer, 2 U2] Taq
DNA polymeraseS 7}sl] EHkeolo] 100 L =|%5 slo]
PCR-E AJ388l9c). ERa®] PCR ZF 2718 94°Col|A] 15
denaturation, 57°Coll4 2% annealing, 72°Coll4] 3% ex-
tension &7 3913 ERAS] PCREZE 271 94°CollA]
1 denaturation, 60°Coll4] 25 annealing, 72°Coll4] 38
extensiond}t}. L th& MJ Thermocycler (MJ-Research)
oAl HERAIZ e, T35 DNA 4HE 20 pLs 1 pg/mL
etidium bromide”} E3}% 1.2% agarose gel “gollA #1714
FA1Z] ¥ bandE #2181} ERa®] upstream primerZ 5
" _.AATTCTGACAATCGACGCCAG-3 ", downstream pri-
mer® 5 -GTGCTTCAACATTCTCCCTCCTC-3 " &, ER
BS] upstream primer= 5 -TTCCCGCGCAGCACCAG
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Prostate (14 days)
Epididymis (21 days)
Prostate (21 days)
Testis (14 days)
Testis (21 days)

Sertoli cell (21 days)

Ovary
LNCaP

Peritubular Cell

€ ER-a
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Fig. 2. Rat tissue and cell distribution of ERa and ERf mRNA. The ERa and ERff mRNA levels were measured by
RT-PCR. RT-PCR products were separated on 1.2% agarose gel containing ethidium bromide. The other assays were

performed as described in Materials and Methods.

TAACC-3 ’, downstream primer= 5’ -TCCCTCTTTGCG
TTTGGACTA-3 ’ < 7zbz+ ARgsi9ict

5. MO ESIalN Ay

(Immunocytochemistry)

Sertoli/spermatogenic cocultureoll4] ER2] "odA)| s}
A o4& Van Etten 5{24]9] WS wirlislo] Alsfslaic)
wfjoks] A|EZS PBSE A|XSlaL 3% paraformaldehyde® 3L
gk & A PBSE AlFISick ©]F blocking solution
(TBST®ll 2% BSA, 5% goat serum®] %3k Zho 2 1A]7F
39} blockinggt ¥ 33] APFskar 14 ERS] monoclonal
antibody (H222)Z HFA]Z]1 ¥ TBSTE A&kl coverslip
o7 WeAA F73sisick

6. In situ hybridization

Sertoli A|Zol|4] ERa®] in situ hybridization- Heiles &
[25]2] WS W R Lim 5{9]2] el wt Algesict
vljoks Sertoli AlZE- 5 mM MgCl7} Z3kEl phosphate
buffered saline (PBS)S.& 1587F 21 Hefsta Al
0.1 M glycinee] ¥3+%l 02 M Tris-Cl (pH 7.49)Z 5&7+
Aelslde). o] AEES 4% paraformaldehyde® 3027+
A8 vHS 0.5% Triton X-1000] F3HE PBSE A 2lsl%]
t}. o|& t}A| 50% formamide’} E3HE 2xSSCE 60Coll
A 1087 REg3E b AlSs] WA Prehybridiza-
tion hybridization £H(50% formamide, 2xSSC, 10%
dextran sulfate, 0.5 mg/mL heat denatured salmon sperm
DNA = 5xDenhardt solution)2 7}sto] 42°C oA 1X]7+
E3F AlR¥sRirl. Hybridization  7Fdste]  WHAAAIZL

digoxigenin-labeled probeo] E3hel 2|22 hybridization
Ho g sh5utk APt Probel] HlSo] Z3HS AlAs]
213l 2xSSC ollA] 0.5xSSCE A& B 37Tl 1= Al
gt ohS 2A7F 5<F blocking agent (2% normal sheep
serum, 0.3% Triton X-100 in digoxigenin I buffer)=
blocking ¥+ v} digoxigenin buffer I (100 mM Tris-HCI;
150 mM NaCl; pH 7.5)2% A%s}9tk Digoxigenin
antibody-alkaline phosphatase conjugate $-°H(1:500 3]4)
o Z 247k 59t X8k digoxigenin buffer T % MM (100
mM Tris-HCL; 100 mM NaCl; 50 mM MgCly; pH 9.5)&
AL Asigich whae BCIP/NBTE QHAlol|A] A A7k
Als¥sl o buffer IV (10 mM Tris-HCl; 1 mM EDTA;
pH 8.0)Z Wh3-& FTANZIR oz Z7dslgict. oluf
A28 probe2Z ERa cDNA[26]7} E3HE plasmid S
EcoR 122 Atksle] 912 2.1 kb DNA fragmentE ZH2}
electroelution 31y random primed DNA labeling kitZ
digoxigenin% label &+ 7S ALgsl9ic)

2

1. MM=XZ 9 MZENAM RT-PCRO| 2|8t ERa
mRNAQ| =X

v, Basl w3k A Fo] 22 Sertoli AlFE,

LNCaP cell S9l4] ERa ‘34 RS mRNA WS- RT-PCR

Z =R A3} ERe= W&k 13k 23k Sertoli Al Eol]

Ae 7 =R

s

cellollA= 719] BHE]Z

HAL

Z# A, LNCaP cell, peritubular
Qgict. e ERpE WA A
LNCaP cellol|A= WA= Sertoli A FE, 131 5
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Fig. 3. Identification of ERa mRNA in primary Sertoli-spermatogenic coculture and peritubular cells by in situ

hybridization. The Sertoli, spermatogenic cells and peritubular cells were hybridized to ERa cDNA probes labeled with

digoxigenin-labeled dUTP by random prime DNA labeling kit. A, Sertoli/spermatogenic cocultures hybridized with ER
a cDNA; B, Sertolil spermatogenic cocultures hybridized with pBR322; C, MCF-7 cells hybridized with ERa cDNA;

D, MCEF-7 cells hybridized with pBR322.

Fig. 4. Immunocytochemistry of ER in the Sertoli/spermatogenic cells (A) and mouse embryo fibroblast 10T1/2 cells

(B). Immunostaining was performed by avidin-biotin complex method using monoclonal antibody against human

estrogen receptor (H222).

ollAs 7] WA=A] kShekFig. 2).

2. Sertoli MIZOIA In situ hybridization0| 2
gt ERa%| SH

Sertoli A|3ol] ERa mRNA7} &alj3to] RT-PCRe| ]3]
AZEE|gomz wix wsko ZHE] uljokl Sertoli/sperma-
togenic cell coculture$} 3R} A|ZES221 MCF-7 celloll®
ERa mRNA7} ZAllsl =415 gelslr] sl in situ hybrid-
izations A|3¥s}tl. ERa mRNAT Sertoli A3} AR
A FolA 7HE=]|9 o ™(Fig. 3A), positive controlZ AE-
%l MCF-7 AlZFoflA e EAIZRS & 5= AickFig. 3B). £
AJ&lol| 4] negative control 2 pBR322E- A3t vl pBR322

ol| 2Jsll41+= Sertoli/spermatogenic cell (Fig. 3C)Z} MCF-7
cell (Fig. 3D)ollA #s] whslA] ¢kokrt. o]= ERa 41
A7} Sertoli A|E W AR Fol 4] wiALS A AR

3. Sertoli MEMIA HIME2EIS A0 o
8 ER £ S8

ER©] Sertoli A|ZollA EASI=AIE ¥s]7] $18l] ER9
DA FES A Z AN E3feHA oJ ks Atk Sertoli
AEE PBSE AaL PHo] F3l=o] IR 95> MEM il
A2 agkk ohg Aol wlel w A E3ehE JAs
Alt b} Sertoli A #uk o)z} A EA| EellA ER2] vk
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Fig. 5. Effect of the testosterone on the expression of ERa mRNA in the primary Sertoli cell culture, and effect of
cycloheximide (CHX) on the testosterone-dependent repression of ERa mRNA levels. The Sertoli cell cultures were
prepared from testes of 21-day-old rats. On the third day of cultures, the cells were rinsed and preincubated with fresh
medium for 30 minutes. A, Testosterone (10’6 M) was added at time zero, and incubation continued up to 48 hrs.
At times indicated, the cells were harvested and total RNA was prepared. B, Various concentration of testosterone
(10’5~10'8 M) were added and the cells were incubated for 24 hours. C, The cells were treated for 12 hours with 10°
M testosterone. Cycloheximide at a concentration of 5 Ug/mL was added at 33 hours of incubation. The ERa mRNA
level was measured by RT-PCR. Two separate experiments were performed repeatedly.

e

o] VR o1 l(Fig. 4A), mouse fibroblast 10T1/2A4]]
Foll= AF 7E=)A oSktkFig. 4B).

4. Sertoli MZUA E|AEAHZ0]| 2|8t ERa T
MK} ghsio] xA

1) AlZtA1to) 2 HAEAHZ0 2|8 ERa XA}
El]

Sertoli Al|Zol|A] Ell2~E2El]Eoll ©]3k ERq 319 24
& ] Sl3l WA A7kl k& ERe mRNAE A
As199et. Sertoli AJES PBSE A3 xo| Eikslo] 9)
A ¢k MEM WA Z wglel] & ohe 308 ¥ 10°M &
59| glrEXHIECR HElsla 12, 24, 36, 48A)7k
total RNAE ZAJs}o] RT-PCRZ ERa mRNA %S| W3}=
7408k v} tzToll4 ERa mRNA7} WH&ds]9l o} ERa
mRNAL HIAEXAHIE A2 = 124178 Ax) st
7} 36A17F Follie A9 HEEA] QkehFig. 5A).

2) HAEAHE sZE0| [HE ERe L&9| st

B w2 €3k ERa §47F & 247} HlEs
HlE soke] S TrEsly] Sl dxbaiekE Sertoli
A Zol| BIZE2EIES 107, 10°, 107, 10° M2 F=& 7+
7} =23t oFg 24A17F & total RNAS ZAlslo] RT-PCR
Z ERg mRNA FE2] #WH3lE 7431 v} HlAEAHZ 5
57} Z7)3to)] wle} ERa mRNA 9k Ax} 7h4s}9ichFig.

5B). ©]&= Sertoli A|Zol] EAs}= ERa F31AF H&L €~
ZHE F5ol W} =4=-8 A AR}

3) HAEAHE0| 2|5 ERa &AL LEEZ0| CH
cycloheximide®| H&f

B AgollA Sertoli AlEE HIAEXEHESE Ads
uf] ER mRNAZ} 2431 v} 21 7138 whs)7] sl xbaek
Sertoli Al|3Eef] &hlghA) AAAIQ cycloheximideE- *|2]s}
o] 1 JgFS ZslIr). Sertoli AFES 10° M ElELE]
£} 5 pg/mL2] cycloheximideZ *]2Igt ¥ total RNAE
ZARIREE olul] BIAEXEHIES 12417 X239 e,
cycloheximidet® RNA ZA)| 34|17k Ae| H7Fslgict iz,
HAEAEHE = Held vlA~E~E1ET) cycloheximide
- gxje|FollA] 22t total RNAS- ZAlslo] RT-PCRE ER
a mRNASS ZASH v}, HlA~EE] 2ol o3 Hidoz
7443t ERa mRNA SRS cycloheximide X2]2 <HAs] 7+
4=819 ek Fig. 50).

ro

5. Sertoli M|ZE 50| R Y&0 CHst HAE
BIC|&-17p9] H&k
Dxpulek Sertoli AEZS 10° M oll=Eet]2-1742 A

glslar A7zl vt total RNAS ZAJslo] Northern
blot hybridization©Z ABP, transferrin, TRPM-2 52|
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Estradiol (10 M)
G 6 12 24 36(hn

QD @ & |easr

B e e . |eTRPM2
..". € Transferrin

Fig. 6. Effect of estradiol-17§ on the expression ABP, TRPM-2 and transferrin mRNAs in the primary Sertoli cell
culture. On the third day of culture, Sertoli cells were rinsed and preincubated with fresh medium for 30 minutes.

ontrol

Estradiol-174 (10’6 M) was added at time zero and incubation continued up to 36 hours. At the indicated times cells
were harvested and total RNA was extracted. ABP, TRPM-2 and transferrin mRNAs were measured by Northern blot
hybridization.

A B i days

21d
Age (days) e

7 14 21 c T c T

Fig. 7. Changes of ERa mRNA level in testes (A) and testosterone-dependent repression of ERa mRNA levels in

Sertoli cells (B) according to age. A, Total RNA was prepared from 7-, 14-, and 21-day-old rat testes. B, The primary
Sertoli cell cultures were prepared from 14- and 21-day-old rat testes. Testosterone (10° M) was added on the third
day after plating and total RNA was prepared. ERa mRNA levels were measured by RT-PCR.

A} w8 78k v} ABP % TRPM-2 mRNAE of| ~E L
2ol Helet ohg 24417 Foll Als] ghAsiel o)
transferrin mRNA-> Z3] #sp7} §i9lckFig. 6). nko] w13} oFF-L2ZEo||A] of| ~EZA 4G eh]

r

=40 Slrhe Koyl o Z sl ol =ERAl 3

6. ©120f| [}2 ERc mRNAYS| HE =
Aol d=zlrh26]. AAPGWEAA S oAEr]E-178
A AAdol] whE 13lol|A9] ERa mRNA k2] W3S T TxEN Ky 500 o] =ow Fslol|A] Hus

A7) S8 7, 14, 2190 WMol RS A A& & ollEejrlge] ke el oF 2598 ARk &

% total RNAZ ZAlslo] ERa mRNA%S RT-PCRE &=
73k v} ERe mRNA T 797X 2] il=cht 14
Y, 2198 o= Agte] A3l wel A 74l
(Fig. 7A). T3 BB 28|20l 2J3F ERa mRNA H-59|
Aol vk} QA thETFE Bel7] Slal 1495, 2197
2zko ZRE] Sertoli A|EES LXHalekst vh3 ERa mRNA
oFS RT-PCREZ 243 vl 1497, 21979 azlozh
E] #iekst Sertoli Aol HIAEAHIES X2|@S wl] ERa
mRNA kS A8y = T3] steady state B} 2+ 744
3191cHFig. 7B).

tH14]. wlAsEE sglollAle] oll2ERZ AL Sertoli AlE
2] mitotic activity$} W] FeE=lo] Qlom, T3k Sertoli
A|ZNA TGF-p2] £H1E Z7HA1AH DNA FAoll= L
Holgla HaxlQdet e} 3¥lellx] FAE ollEeit]
£-17p7} Sertoli A|FEol] Z7HEH](autocrine) & 288 4=
SJI=Aoll tIsiAI= Sertoli AlZEefA] ERE] FEA7} gl
A ¢kok7lell EvgEiic) & 3%lol] ERavl EAlo|
RT-PCRel| 2J8l] AAR=]9]oud{17], DXk Sertoli A3
oA 2] &l 1l WEzAol tisirle L%l Zo] HNs

o}k 2 AellA ERae WA Sertoli AlE, 318k, Faigt 5
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of A Wk} ERf= w4, AgAl, LNCaP cell 5ollA]
W Elo] FFHE|9l= vl o] Kuiper 512719 A&} 2
UxJsl9irtk. EROR= ERa 9 B subtypeo] ¥4 glort
1 7159 Heol= ¥A A kel FH T Albrecht &
[28]2 fetal baboon2] Sertoli A|Zol|4] ERaXr} ERS7}
wHglcka slo] EReZ) HEH v WAL B Ay
olslgd=l, o] Albrecht 5{28]0] eo} =28 A&z}
AL sk Fol thEY] ulifolgl AZEH gko g T B
Aglo] esIvkar sllck wegk B AgdoflA] whaell= ER
a B ERph B Exffshit ERae 318kellA, ERf= A
Aol Eafgte 2 o]i= ERa ¥ ERA} 7 2F o4 5o
Hog 1 75g Vehlele)l A=k

ERa mRNA7Z} Sertoli A|ZE&0F o]z} A Z = &

ZfsF=A] Sertoli-spermatogenic cell cocultureol|A] in situ
hybridization©.2 4= om, 3t ERa §he] EAll=
ER TASEAE o] 83t WA Z3sho s 2lwg]
o} B AdojlA AR83F monoclonal antibody (H222)+=
ERp%} s2xE3-& 314 gko = 2[16], Sertoli AlZellA]
¥¥)= ER 5l ERgolglal bt} o] Sertoli AE
ol == oll=Erb2-17p7} Sertoli Aol 2% 2}
S3te] 1 7eE el = S ¥k olygKautocrine
function), AAE = EReZ 7HA 3L YE o} A|ZE0
% Zr8{(paracrine function)Z 715415 AR

Steroid ¥ 22| A-g71A2 AR} AArzAL F3tod
o]FoiA L 9t} HIAEAHIEE 1 Fgx9} ZHgtsto]
ofe] 71A] while] AARHA] ik ozl AL & ghAle]
z2Ao|| % Fofelelel Has|ar glrh. B AdellA] Sertoli
MNEE bAEXEE0 Z X2]3S vl ERa mRNAE A7+
ATl we} A 78 vl ol ERa $ARko]

Leydig Cell

Sertoli A|FolA] EI~EXE|E]] 23] 244 F oS
AARgIeL ERa AL WHAZ1AS S=78l7] 91l =
AAAQ] cycloheximideE *|2]3}%3-2 vl ERa mRNA <k
2 AR 24k ol ElaEsE ol 93 ER 344}
AAzAoll= AEg chighgo] e7=]z|e}l Azt

Sertoli A ZollA] AEo] FH|E= o3t shid e
ABP[4,5], transferrin[20], TRPM-2[22] E°] lom o]&
£ Sertoli A|FoNA BIAEXEIE 5 FEE 2ol Tt
%9238 markerZ o] &% 9t} F HIAEAHEL Sertoli
AlZollA ABPE9] 34 1 EH|E F7HAIZICkL Harso]
YO Z Sertoli A|ZEolX] ERe] 71552 $}=A]E- Northern
bloto & 7143} u} ol2~Exjr]E-174 HE| Felle diE
2e &7 @2l ABP mRNA7} X} 7hasto] Aksl 2
= Qd9drk o] Sertoli AlFEolA] HIEEXBIRS] 7%
©] aromatase’E 2JAJs}o] ol ~Eett]E-175 & AR
th= Verhoeven 5{26]2] Ryt olz}, ERa WS
AR B AdARS AR o dlErit)E-17pw
HAE2EH BN 28] ABP 44 AAE AARelE Al
AHElel w2 Sertoli AlEolA 435 ol ~ERt]&-17p
7} Sertoli A|Zoll )= EReell AHE310] 1 7|52 viehH
T T A VsE ¥ gleslE Ak

Sertoli Al EE eA7], A1A7]0A] Al EFA 0] g
1497 o|Folle 1 FAo] FHaslrirt 2197 o] ¥l
ZAo| W23 B3} §xEchka seH29). Sertoli Aol
A] FSHell 93t oll=Eelr]E-174 ¥4 597 2 1093
odlX= A S7FslAE 3047 lAE A dfo] glont
FATEES Sertoli A|EollA] aromatase A2 2 Alsted
o BT 2178 F8& ARk deiA gich26]. =
gk o ~ERA AL AR A WA shso] AlAE

Peritubular Cell

Estradiol-17(3

Peripheral Plasma

@ —’
Sertoli Cell Estradiol-17p

L ABP |

Germinal Cell

TRPM-2 |

Fig. 8. Possible model of autocrine/paracrine function of testicular estradiol-17f in testis.
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7] Aol ZthX]ol] o]2w o]+ prepubertal development I}
A F Feslhar gheh15]. 2 AddellA] w1 1ztellA] <
ol w2} ERa mRNAE 43¢0 ol ERe mRNAE 79
ol 714 =9k= v} o|& prepubertal ratol]4] EHAIE o]
2Ezjr]$-17p2] #Fgo] ERa AR oz 7JstA 4
ofubr] o= oll~EflE-177} TGF-p2}t teol nlAs
Sertoli A|lE2] F4}5 =A3= Ha112,3019F L1819
t}. BB 20l 23 ERa 243} Sertoli AE Z4] 1
w3tete] AHAdE ANy Ql8l 1497, 2195 33kl
2] Sertoli A|FEE wljoksto] ERa 2ol digh Hl=EH|
9] oJekS Mg vl ERae 149, 2149804 =25
sl

ufebA] AT} Sertoli AlZEollA] HIZ~ELH[ ol 2]
gk ERaq §42F i 242 ol ~Ezjr]Sol 2Jsl] ABP 4
TRPM-2 42+ A A} QA== s 12248 ufl Sertoli
A 7153} W] Hedxlo] 9lom Sertoli AlENA 14
2= o|AET]E-174% Sertoli A|ZolE 2 2Hgsio]
7Ve< e At o], AAAE Foll il paracrine
hormone 2% 283 4= 9)& Ao g A7tElrh(Fig. 8).

o [e]
I =

QI S| ~EZA S8|(estrogen receptor, ER)+
a ¥ B subtypeo] glou} 1 7159 Kol BielA A &
th 2 AdellA] AxpuleF Sertoli AlEell ER a7} EAR
gRlslar Bl=ELHRol o3 ER A 287 1de A
Asto] ohgat 22 ArE A9l

8H: Sertoli A|3E£9] UXH Lim 5¢] ¥hel] ule}
AlsiQiet. Sertoli A|Eol|4 WA= ER afF f mRNA
WIS 7 Asl7] €)@l Northern blot@} RT-PCRS AJg¥s}
k. AlZollA ERa®} f mRNA 2 b AL i sity
hybridization®} " IGA|E3}ehHo 2 7+t 5Ad3)9ich

1L In situ hybridization© 2 Sertoli A|ZE 2! A4
3ollX] ERa mRNAS] EA7} ERIx|g) om] w oAl E3}3}
H(immunocytochemistry) 2 ER ¥ho] F5A=|9lc}l. ERa
mRNA+ w4 T3} Sertoli A|FE, A FolA, a2
ERf= s, A=A, LNCaP cellolld] 242t 7)alA| wha=]
Stk ERa FAAPERL HlElE| gl SJsle] A7
ol ule} Hx} 7Hasigior Edt o] HIAEXHIE T
o] oJ&sto] el BlAEXH[EC 2J8F ERa F-41A]
ukE]0- cycloheximideol] 93l FhA=E|9ic) oll~Erir]e
-17p01 <13l Sertoli A2 ABPS} TRPM-2 mRNAE 24
A|7F o|FHE] Ax} ZH4slg]or} transferrin mRNAY <
ghz] okolr). ERa mRNA R 797 aslollA & 7bsh
Al AE=IGo) 149, 2198 = HAb A4l 4
ZpefeF Sertoli Al EoNA = 2 AHE R om A7

of] FAIFo] HlxELE|E o]dl] ERa F4A} o] o
A=) oAk

AE: o] AYE ERoe= HIAEXEEo] o] AAL
zAo] AA=m ol~EZANe]] o]sl] ABP 52| wgle] <
AL o Z Sertoli A|3E2] 7524l ERaE =23 o8-S
slele} Azl

k]
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