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LABELED ANDROGEN RECEPTOR

MASANARI NAKAYAMA, YOSHIKAZU OKUDA, KEN-ICHI BEPPU,
KENJI HASHIMOTO and HIROSHI YAMAMOTO
The 2nd Department of Amnatomy, Nara Medical University
Received May 29, 1989

Summary : The transformed type androgen receptor was isolated from rat testis with
a dihydrotestosterone Sepharose affinity column. Its physiological characters were con-
firmed to retain an androgen binding and a DNA binding activity by biochemical and
histochemical studies. The molecular weight of this androgen receptor had about 68,000
daltons with gel chromatography, and was confirmed to consist of a monomer with 65,000

daltons by SDS-PAGE analysis.

In an electron microscopic study with rat testis using

colloidal gold labeled androgen receptor, from spermatogonia to round spermatids and
Sertoli cells, they had a binding activity against the androgen receptor in their cell nuclei,
so the androgen hormones may play an important role not only in Sertoli cells but also in

spermatogenic cell lines.
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Wister rat (+ 2) 250 g 134 U = v 2 VEEREH (KR
X b, testosterone {% Sigma, 5a-dihydrotestosterone :
BSA % Makor chemical Co. (Israel) X hR¥» 7.




(316) 2l il

() ¥
DFAMRTF RV VLT & —DHEE
(1—a) cytosol ik
v 7 # — ¥ Chang (1976)% & D FRILESWTETF
iU CEEEL 7. HEkix Wister rat OFEE%Y
50 mM Tris-HCl, 1.5 mM B-meracaptoethanol, 20 %
glycerin, 5 mM phenylmethylsulfonyl fluorid (PMSF)
(pH 7.4) © Wahring blender #B\ Tk E#¥F 1 X
L, 105,000% g 604>, 2 C-Ti#BEDL T cytosol 4 E
BT,
(1-b) DEAE-trr—RZB= bS5 7 4 —

DEAE-t/ =2 —2 (DE-52) (Whatman Co.) #ZK%®

KCTadeE Ltk HEH{LL7% DEAE-2A v —1%
50mM Tris-HCl, 1.5 mM :EDTA, 1.5mM g-
mercaptoethanol, 5mM PMSF (pH 7.4) (TEM) &
S Lte. Cytosol BE% » 5 A& X, TEM &
ER CHEHIED ODego 2t 0 fHEIC 72 % & T o ¥EE 1,
Receptor £ % 0.3 M KCl %21 TEM &% (pH
7.4) THEHL.
(1-¢) 5 a-dihydrotestosterone &7 74 =5 4 —

AFTEAIR= NI T T 4 —

CNBr #E##:A4t Sephrose-4B (Pharmacia Co.) % 1 mM
HCl Tt L, 0.5M NaCl-0.5 M sodium bicarbonate

(PH86) THBE L. “hlclmg/mlicis ki
5a-dihydrotestosterone : BSA #fn%, 37C, 2 KX
HER. FEB1.0M =2 7 — A7 3 VCREDOKIG
HEEP7eorL, Xbicl.0M BEREER (pH4.0),
2.0M NaCl T A &2%EE L.

5a-dihydrotestosterone : BSA-Sepharose 4B # 5 &
% 0.5 M KCl #&1s TEM g% (pH 7.4) TP
L, DEAE BHSEAY » 5 2 ckE X7, B UEEKR
T4t #, 100 ug/ml O testosterone #&is
TEM BE®IC4C, 6RM7S v 2BREB L. ¥ VR
BREHES 7 2 L, Receptor FEEER L7z &
D4 % TRAE BRI C IR L 7.

(1-d) Gel filtration

Superose™12 (Pharmacia Co.) # 0.5M KCl &
¥ TEM #BE® (pH 7.4 TH¥EL, HEZERESR
% 0.5ml DR UREEW %5 L Fast protein, Polype-
ptide, Polynucleotide, Liquid chromatography
(FPLC) (Pharmacia, Co.) T 0.5ml/min D& T
AR LT, % peak YD, BUHSHMRICTEMEL ..
X, 4FEx Catalase (M. W.=240,000), Phosphory-
lase b (M. W.=97,500), Ovalbumin (M. W.=
45,000), Cytochrome c (M. W.=12,500) D {F#r 5 %

E B (44

HEEL LTHIE L. ,
(2) Androgen receptor D#E/LFHIME
(2-a) BRWKEE

BERIKEN L Laemmli(1982)7 5 D HETIT, 7Y
NMERERET MY U A B ET12% Polyacrylamide —
0.25 % Bisacrylamide #* /A BPB 2% A FURICE S
OB BT o 7. F ik 5 9% Coomassi brilliant blue
—7.5% HER—20% =% / —ATRE L. HFE~
— # — % Phosphorylase b (M. W.=97.500), bovine
serum albumin (M. W.=68,000), ovalbumin (M. W.
=45,000), trypsin inhibitor (M. W.=30,500), cyto-
chrome ¢ (M. W.=12,500) %\ 7z,

(3)  BEFEBEFOHE
(3-a) EE, TE

Z v F OFEE, i DMEO 2mmi oMY 2.5%
glutaraldehyde—4 % paraformaldehyde® &5 0.1 M
phosphate buffer(pH 7.4) ¢4 °C, 2BMEEEL, 0.25
M sucrose THoEE L LR white (London
Chemical) T 60°C, 24 BMIEA S, MY RlFR
LR % T4 CCRE L.

(3-b) Androgen receptor with colloidal-gold (ARG)
DYERL.

17 nm colloidal-gold % Roth b (19871)¥DFHEIC X
DYER Lz colloidal-gold #¥& 1 ml (pH 5.3) 125 ug
@ transformed androgen receptor %, 34%5%
polyethylene glycol (#20.000) % 20 ul 0%, ZE{LX
¥ i, T DOEBEW%0.059% polyethylene glycol (#
20,000), 5% glycerol, 0.019% NaN, (PGN) =@
L, HI. RP65T » —% —T, 24,000 rpm, 2°C, 404
EhEOL, vy b % 2ml © PGN BRCHRE L.
Zoar{ FEBWKE 10~30 % o linear gradient 1T
EE L HI RPAOT = — % —T 14,000 rpm, 4°C, 30 4
RO L, B—R T b D %7 DNase 1-colloidal-
gold OER L Bendyan & DHECHE U TER L 2.

(3-c) Post-embedding

B R % 0.01 % Triton X-100-PBS (PH 7.4) T
10 HgEsE: L, REREEIE LI BFCHBRK THR
L7 ARG ¥ # 37°C, 90 NG &€l 2h# 0.01%
Tween 20-PBS (pH 7.4) T 30 2HZ#&E, RFEKT
WL, By 7 = —riecHeal, ZEINETFEYE

(TEM) T#HZELk.
(3-d) DNase I &bV 7o v ‘

10 #g/ml = DNase 1 (Sigma) % 10 mM Tris-HCIl
(pH 7.4-5mM MgClL,THEL, 35 74 A EiL50
w#1 © drop 21EY Z MICHBEYI R 2180, 37C, 1564
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IR X e, R, 0.01 % Triton X-100-PBS (pH
7.4) T5 4 3 BREEASERICHERL - ARG BR %
37°C, 90 ARG E R . T hLIEEX post-embedding
LA ER, TEM TBELk. Y Iy vilE
1310 ug/ml &= + ¥ 7~ v (Sigma) % PBS (pH 7.2)
CHER LT 0 xRV TH A 2 HAEEREC ARG 3
BEfTo .

& xR

(1) Androgen receptor @ Eig

Androgen receptor % testosterone X H b bSa-
dihydrotestosterone IHREITHEE VT HZ & #FIH
LT ion exchange chromatography & affinity
chromatography ¥ fAWTHEE L. 5 v F ORBEEND

MW, (1) (2)

Fig. 1. SDS-PAGE analysis of the trannformed an-
drogen receptor. Marker proteins (lane 1)
and purified androgen receptor (lane 2).

D 105,000 x g THEELE Deytosol 4% DEAE-+
rmr—2H T ARLEEZE, 0.3M KCl T Androgen
receptor ¥ FUSEEXBEH L. ZO5E%5a-
dihydrotestosterone : BSA-Sepharose 77 4 =7 4 —
# 5 Al X b testosterone receptor HEi. DT 7 4
=5 4 —WESE% superose™I12 1k b HET B E L
FE# 68 K daltons © peak &t 5,000 daltons LA'F
T free @ testosterone &FE 2 b b.

Z® 2 peak % SDS-PAGE 1235 LHE#ID peak
D FEIT 65,000 daltons TH o (Fig. 1. Hxix
65,000 daltons @ androgen receptor % DEAE-
cellulose & 5a-dihydrotestosterone affinity gel i X
DT B ENTEL.

(2)  Histological study

Sy b OREE X VFEBLL = Androgen receptor Dl
RS ~DfEAEZF5 BRI T Androgen receptor
% colloidal-gold T#E# L T postembedding method
X hHEETok. AuicEfEZREgchdsrs v
F OREE, FE FENERc L NBEERA VT
Colloidal-gold labeled androgen receptor THEH &4
4% & seminal tubules @ spermatogonia, pri-
mary spermatocyte (Fig. 2a), round spermatid (Fig.
2b) &R O Sertoli cell (Fig. 2¢) DR ICLE
Ehic. LaL late spermatid (Fig. 2d) DZICIZEE
MEREIhichote, X, HRRBL EEALLESNT

BRED LR, FFEOS AR L i hl.

L2 LIRS C B 5 /NBIC 3%  filinE b kiR
Eria IR LEREEIRD bt BA
TOREAF - VIR EDOMIAEARTS AT, pri-
mary spermatocyte ® pachytene stage (Fig. 3) TR
TREICEFHEE OE\ condensed chromatin 2472 <,
X W BFEED{E chromatin EIc &R F D57 H
dhihf. RIZZ D 65,000 daltons © Androgen rece-
ptor 2% protein I#EA L T\ 5 D5 DNA &L T
WBDNEREN. FFEOBET R % trypsin (10 pg/
ml) fFEE, FREIC colloidal-gold labeled androgen
receptor THRAT B L FDR2 — V&L Ebbih
w7z (Fig. 4). €5 17nm colloidal-gold labeled
DNase 1 THJh %44, 5nm colloidal-gold labeled
androgen receptor CH—ETERAETAH L 5nm =
v FERTFIREBEAERDONT, 17Tnm 2 v 1 Fé
BLFDLTH 7= (Fig. 5). TDZ & a5 65,000 daltons
® androgen receptor X DNA ITE&E L TW5BZ L &R
L.
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4ES v F DR X D transformed type andorogen
' % DEAE-+ A m — 2 & Ga-
dihydrotestosterone 77 4 =574 —A S AD2 AT v
THEI I DBEL, ToEWFEHERZHEBRE TR
RETo7. :

7 v b DFEE D cytosol HiE FRHE L LTH 1.6gr)

receptor

#DEAE-tnrr — 2T (0.3M KCl #HAHEE LTEi.

Z D DEAE-x v —2H4E (#13.5mg) % 5a-
dihydrotestosterone 77 4 =5 4 —# 5 TRE I8,
BFE D testosterone Mz BT LI XY, bSa-

dihydrotestosterone IZEFME H > REE ZEIR L .

FABBRBICE LN CEAR XN 10 ug BETH- 1o
Chang® b 1% transformed androgen receptor % DEAE
-tsrwme—A, DNA £/ r— R, testosterone 7 7 4 =
T4 —=NT AL DERET - T35, testosterone
BHERDAR D D IIBEADOE « DEABE~EETH &
PHEOZX T\ 5%, —J dihydrotestosterone (¥ K
D—EEDEEE (androgen receptor) ~0 LBFM: %
R &M Wright b 197Dz X h@ESh T 5.
ZDZ &b b dihydrotestosterone 77 4 =7 4 —Hh 7
sEAVRIE IWABRVAT y TTHRENK an-
drogen receptor ZREHTH LNTEBHEE 2B,

4EZ OFEETHHE X { transformed type andorogen
receptor ZREBHR. D transformed androgen
receptor I 2 v f F&EEEEZ 1T\, Mg & ofifaic
BAERR T 7 v b OREE, FE MNEEEWTR
BofT- IcfER, BESPFRO X 5 eEWES o Miao
BOBTFHENEVER, NbEEEROR\ L%
2B TV A HERICERNCREEZRL, Mok
BEREZE TR LA LRRCRBEIhthofe. TD
#5313 androgen receptor AMERYNEES D ML OB O
EOEBRERBML TRELTWAHIEERRLTEY, &I
4, IEHEAL X It receptor AAMEHRD AT v A FhrE v
ERETF ORED DNA FEAREET 5 & REY
IhTkbh, ERLE colloidal-gold labeled an-
drogen receptor OIS O EFEEE M Z WY 35
FHERL T STEERD 5. ChiTRT /R
ar { F&E:H# L DNase 1 &colloidal-gold labeled

E R (fd$)

androgen receptor & X 5 A—HE TOZELREOFER,
DNase 1RZHMPALIRLIBEH~OFEEL Y 7
¥ VBB OY R TOEBRFER IS androgen receptor
PEET HHEFIEBE T/ DNADNA ~DfEH
FERRIIZ ZTIIRLTWIRWAESTHC L 2HRLT
H5B) ~FEET B &b, androgen receptor itk
= VIGEBEF YT 5 DNA OFBE~KEEGLTWD
LEzbhB. -

4 [EfE$L L 7 transformed andorogen receptor LA
oz inb7vrervare viESHAE DNA
B o7 DTH D & LAV L 7.

F H Y IC

AHRXOEE RS 93 | H AfFHFE RS (1984 4F 4
B, ZHB) TR\ TRELL.
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Explanation of figures

Fig. 2. Post-embedding method by the colloidal gold labeled androgen receptor.
(a). Pachytene stage in primary spermatocyte. Sex vesicle (SV) and nucleolus (NO).
(b). Round spermatid.
(c). Sertoli cell.
(d). Late spermatid.

Fig. 3. Post-embedding method with colloidal gold labeled androgen receptor. The figure was
pachytene stage.

Fig. 4. Post-embedding method with trypsin treatment.
The section was treated with trypsin and then assayed with colloidal labeled androgen
receptor, in the pachytenen stage.

Fig. 5. Doublely stained post-embedding method.
The colloidal gold (17 nm, arrowhead) labeled DNase I was assayed and then, on the
same grid surface, the colloidal gold (5nm, arrow) labeled androgen receptor was
stained. The figure was pacytene stage.
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