1689

[iﬁHi#E%SZ%ll%]
198 6%11A

E FEINEIRT v Fery « Ve 72 —RSE0ZEBET B ST
T2 EMRIMBET Y Fer vy s Le 72— DEM

BEXFEFFWREFEHE (EE : CFEEHD
R [

PURIFICATION OF HUMAN PROSTATE ANDROGEN RECEPTOR
II. CHARACTERIZATION OF HUMAN PROSTATE ANDROGEN RECEPTOR

Mitsuru NAKAHARA
From the Department of Urology, Hiroshima University School of Medicine
(Director: Prof. H. Nihira)

For improved purification of human prostate androgen receptors (AR), the effect of
molybdate, NaSCN and heparin on the binding capacity of human prostate cytosol AR was
investigated.

When 10 mM of molybdate in final concentration was added to cytosol, the increase in
the maximum binding sites of AR to 3H-R1881 was approximately 602, while the dissociation
constant was rather increased. With sucrose density gradient centrifugation, the cytosol with
molybdate added showed a constant peak of 8~9S. However, cytosol not enriched with mo-
lybdate did not show any significant peak. These results constitute evidence that molybdate
has a stabilizing effect of the AR.

When 0.1~0.5M of NaSCN was added to the cytosol, the dissociation as well as the
association of the 3H-RI881-AR complex showed a tendency to accelerate. However, at a
concentration of 0.3 M and over NaSCN, the binding capacity of the AR rapidly disappeared.
When the NaSCN was removed with gel filtration, the binding capacity of the AR recovered
partially. The effect of NaSCN on the AR was therefore different from .that on the
estrogen receptors.

Four mg/ml of heparin accelerated the dissociation of the *H-RI88I-AR complex,
Furthermore, with the addition of 4 mg/ml of heparin, the maximum binding sites of AR
decreased to 56%.

The above results make it clear that molybdate, NaSCN and heparin have various effects

on human prostate cytosol AR, which might be applied to the purification of AR.
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KRB THEED HEREVBORADT, LORM
BRETS.

MG o VKRB &

. RO

Promegestone (R5020)t% New England Nuclear
X DESA L7z, testosterone, estradiol, y-globulin
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a. HERESHE (cytosol) DEEL

BAETRAF LI BT RRACKIE O IR R R IR R SR D
FETCHL, Zhic 3589 TEM buffer (Tris-
HCI 10 M, EDTA-Naz 1 mM, 2-mercaptoethanol
ImM, pH 7.4) %Nz, % 1§ & AR LT cytosol
R,

b. Molybdate © AR RE(L/EADKE

D) fafs s

k& D cytosol &£ 1/10 & DCC buffer (0.5%
charcoal, 0.05% Dextran T-70 % 4% TEM buf-
fer) &% 0°C, 1543 incubation #, 3,000 rpm,
155 RIEIE U C R OSREA 7 = 1 FERERE LT
o DCC MERhic cytosol #2451, —Hik
BABEN 10mM it X 512 molybdate % jm
% (TEMMo cytosol), fl5ikZh &MED TEM
buffer D&% jnxz 7= (TEM cytosol). $H-RI1881
(0.2~10nM), 1,000fZ&E triamcinolone acetonide
(TA), Thi¥Hres00fEBIEER RI881 &Nz e
BB EMITEED 2 & T THhLh otk 500
vl &z, 0°C, 24BRIBG X7z, DCC ¥ Tl
*H-RI88L ik (B/F 8 OB KaHEN % e
L, JEEEE: RI8BL Hinx it iB&okkafs, HIkE
B RISl M 7B AORKAEREE L bR
B S & L, Scatchard plot 1T X 5 472 Ol
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TEM cytosol & TEMMo cytosol #{#F L.
%44k 500 ul 1 SH-RIS81 (BARE 10nM), TA
(BRI 10 sM) 2z icd D, IbrFhCIHE
# R188L (5pM) kmzicd o0 2BROBAELS
WT 0°C, 4RI, DCC ETHEEAT RA ¥
ZERE Uic biF 250 ol 2 EEEEARROELSE L
fe. 5~20% FERET B ARSI polystalitic pump
B X auto densi-flow IIc (Buchler Instruments
Co. USA) #FwTerr—Rs 4 phL—F} o F
=—7 OmD) cEBL, Thicko ki 2504 %
auto densi-flow Ilc #FWTHEHNCEBLT, &
% Lebd BB (SW-55, Ti swing rotor,
Beckman) ¢ 2°C, 45,000 rpm, 12B3E#E5EIE L.
WRRIRE D#5#E L 1T bovine serum albumin (BSA,
46S) BXU've b r-globulin (78) #H\1=. &R
VR BEARERO FH X b auto densi-flow Ilc
ZRAGT 43 (8150 p1) TOoRR L, AL5EOHKS
EMRHIZE L. TEMMo cytosol & 0.5M KCl %
MZ i1+ VBB T b AR B E AR
OQEETV, EAROE L B L.

3) BFRWE: (relative binding affinity)

TEMMo cytosol & 10nM 3H-R1881 »% 0°C,
24F5f, RIS X8 d o, *H-RI88L ©10£%, 100
&, 1,000f% 5000f5D TA Exhth mzT,
0°C, 14FFHRIG IR B/F GBIV, &
SHEMERRIE L. ZhicX b *H-RI881 A 7=
AT R vESGEAOKE T 5 OsbEr TA
DEXPIE L.

¥ TEMMo cytosol & 10nM 3H-RI1881 ¥
IOV 10pM TA % 0°C, UBEREIELO
w, ThZh26F 105 5085 100f%, 500f5%k X
O 1, 000f5 B o IEIER R1881, DHT, teststerone,
R35020, estradiol *¥Rpnl T 24 REREIEIG & & 7.
DCC ¥ T B/F BRI KEHEE L RIE L. R
BATRA PRI O% 100 HEERLL, #
AT el FemicborytsElatEiEbLi.
FATrA FO RISSL b5 Bk O BFEI
ToZELTH%. cytosol & 3H-RI881 & AN
EEBA T v 1 FIn X Do0ZPAEINBWEH X ThH
5LT5E, oM (/x) b -THEfMMELL
fe.
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1.5mM, 2-mercaptoethanol 1 mM, molybdate 10
mM) % T, J&RARIC cytosol B L. &
o cytosol i 1/10 & DCC 0% CTHEBEFEME A 7
r{ F¥ERZELL cytosol (DCC MFE cytosol) T
LT o £1Tkote.

2) 3H-RI881-AR HAGOMEENZRITT NaSCN
DB

DCC ##E cytosol & 10nM 3H-RI881 R IT
10 M TA & 0°C, 24B5[RJG X4, 3H-R1881-AR
EayE ek, zhic (1) TEMMo buffer
DEEZMxIcbD% control &1, BREEEN,
(2) 5xM RI1881, (3) 5xM R188140.1 M NaSCN,
(4) 5pM RI18814+0.3M NaSCN, (5) 5 M R1881
+0.5M NaSCN 72 % X 5 iz R1881 %5 X U NaSCN
iz itk 04, 304, 1, 3, 6, 12, 24K5fE &
#EAw DCC ¥ T B/F Sli#177c\, SH-R1881 «
AR BAHOmERIET NaSCN of8xHRaf L
#z. 7t3% TEMMo buffer DX &Mz lzd DIk 48 B
M CEELL.

ChERUNESRT RISBI 2inz 3, (1) buffer
D%, (2) 0.1 M NaSCN, (3) 0.3 M NaSCN, (4)
0.5M NaSCN % iz kcfBa4weonwe, Rk *H-
R1881 « AR HAMBDOHER I D\WTHE L .

3) SH-RI88I-AR HE&HEDOHRICKIFT NaSCN
DEE

DCC B cytosol % (1) buffer ©%, (2) &
#wigps 0.1M o NaSCN, (3) B&iE 03M o
NaSCN, (4) B#&EE 05M o NaSCN #inz i
LB HT, FhFEh% 10 nM *H-R1881, 10 xM
TA LRIGE®H, 304, 1, 3, 9, 16, 24B%H
LR DCC T B/F % 778\, *H-R1881.
AR BAGOHBRIFT NaSCN OF&EERETL
Fe. 7o buffer ORIz o b DIX36REM % THEL
.

¥7 DCC 48 cytosol % (1) buffer D&, (2)
B&EE 03M o NaSCN %inx i 2 Besd, 3
FsEB®e Zh £h PC-10 gel chromatography
THiE L. co28% £h Xh 02~10nM °H-
RI88I, %m1,000f58 TA, X5L25008%EDIFEH
R1881 OFE T 24B5HRIE S €7k, DCC kT
B/F ZyHEx4T7c\, Scatchard plot C4#7 L.

d. AR & RIET heparin D&

1) AR A0 RIFET heparin OFED

DCC /i cytosol & 10nM *H-RI88] & XO*
10 uM TA L% 24BERIG S # T *H-RI881-AR 7

SERHE I, (1) buffer &, (2) FREE
5pM o RI188l, (3) BKIEEE 4 mg/ml O heparin,
(4) B#EE 4 mg/ml heparin+5 #M R1881 ¢ir
5 X5 R1881 3 X0 heparin #INz - 4 FECH
V. ®ESf9C B/F SEERFTs\s, SH-RISSI-AR
S O@EHE BIFT heparin OEER KT Li.

2) AR HEAEBOHERIKRIETT heprain OFED
L E )

DCC 4B cytosol iz, (1) buffer %, (2) &
#KiEE 04 mg/ml heparin, (3) RKRIEE 4 mg/ml
heparin #fn% 7= 3 Bz o), ThFh% 10nM 3H-
RI1881 35 10 10 pM TA & R X T&EEAC B/F
SR fTe\, SH-R1881-AR HAKOHRICRIET
heparin OFEL K L.

3) Heparin ® AR #E&BEORST

DCC 4B cytosol %, (1) buffer DZ&Zjnx i
control, (2) B#KYEE 04 mg/ml heparin &% 7=
3D, 3) RZXRE 4mg/ml heparin Nz 7o b
DD 3T 4V, 0.2~10nM 3H-RI88I, 1, 0005 &
TA,500 5B OIEEEZ RISSL Z Nz B & LMLty
BED 2&EF T 0°C, 14 BHRIGI®%, DCC
¥5C B/F 43Bt% 370\ Scatchard plot 'C AR DOf%
BRER MR L.
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1. Molybdate ® AR DORENIER

a. Scatchard plot & X % 47

TEM cytosol & TEMMo cytosol @ Scatchard
plot & X BN Tk, WIhiBkaRtL—E
EAWMMKORAYRLTE D, TOMEERTTHh
Zh 1.6, 0.9nM L HHFIC K LERRDILM 1.
— 5 TEARDIVDORARKE BT ThEh 13.6,
21.6 fmol/mg protein &7z b, TEMMo cytosol @
FAHI60% K ¥ W ERR LI (Fig. 1)

b. BEEEEAREOER L 5HRE

B E ARR 0% TO BET T, TEM cytosol
WILE & AT BB D © — 7 BB bR » Tobh,
TEMMo cytosol IZiX{LM#:tRE 8~9 S DAIEHE
M e—zraf8bhi. 0.5M KGl jn TEMMo
buffer TIXZ D E— 7ikHKL, 3S OB/
Y- s BNHE L (Fig. 2).
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3H-R1881 . TEMMo cytosol & DEEAIE, 100
f&& TA ORI & bIRRIMD40%, 1,000f5% TA
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Fig. 1. Scatchard plot analysis of the specific Fig. 2. Sucrose density gradient centrifugation

binding of 3H-RI188l to prostatic
cytosol in the presence or abscence
of 10 mM molybdate
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Fig. 3. Inhibition of binding of prostatic cytosol to SH-RI1881 by
various steroids in the presence of 1000-fold molar excess

of triamcinolone acetonide
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Mgz & o Th -7 (Fig. 3).
2. AR OFEARKXT S NaSCN o %

a. SH-R1881-AR A&k DB X IFF+ NaSCN
2322

3H-R1881:AR #4&4 buffer D& N % f- control
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BEAEV BT, RIS Zhinx BT 12B5RTT72%,
24 BT 82 % D fREEN AT, NaSCN #in x5
&, BEOHEMCALL CHEROESISICHELX L
(Fig. 4).
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Fig. 4. Effects of NaSCN on stability and dissociation of
3H-R188l-androgen receptor complex
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Fig. 6.

Scatchard plot analysis of the specific binding of 3H-RI881 to

cytosol treated with NaSCN after desalting with gel filtration

Eo#Eme & bic *H-RISSI-AR HAOMEEMN X
bOTTHONC BB ENHBA L., Thbb
0.3M NaSCN [l EoEE ik, #3EM T *H-
RIBB1-AR HWAKDIZE A E2EEE LI (Fig. 5).

%z T 0.3M NaSCN & cytosol &% 3 BRI
X4, gel chromatography ¢ NaSCN % BifEkkE
%z, *H-RI881 & AR EDfEABE%R Scatchard
plot THEFT Lic. control I HET 5% & IBBEEHITE
fbfgv Ay, BRARATAEIH 1/3 el Lz (Fig.
6).

b. “H-RI881-AR HAMEDHEKIFT NaSCN
DR

*H-R1881 + AR #HA&MAODOHRKIL, control FT

16000 4
12000 |

8000 o

Specific binding

4000

B & DM L CHRRI TR AL D, 0%
I248FEMH] ¥ T EERETH - 7. —, NaSCN %
Mz 5 &, BEIO 304 control B LTHEAHK
DR REZh DD, Z£OHIL NaSCN DEED
#ine & dic *H-RIS8I-AR HAMBOHR LIS
hi (Fig. 7).
3. AR #&HERRKIET heparin S

a, SH-RI881-AR &4 DFHic %31 heparin
DEE

SH-R1881-AR #H &% 4 mg/ml heparin DFFE
wXh, HEHEMTRS E 3T control D 68%
FCHALTED, AR OFENFREINDHERIY
Hhit: (Fig. 8).
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Fig. 7.
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Effect of NaSCN on association of *H-R188! to androgen
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Fig. 8. Effects of heparin on stability and dissociation of *H-R188]
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Fig. 9. Effect of heparin on association of *H-R1881 to androgen

receptor

b. 3H-RI1881-AR HAHKDOHHK I KIFT heparin
DY

0.4 mg/ml heparin DFFFE(L, 9 KR % Tk con-
trol iz LT *H-R1881-AR HABOHR A (B
TBH, 4T CHEIES L LA *H-R1881-
AR BEAEDOYH L control X gL e -7, 4 mg/
ml heparin DO, 9B ¥ TiX control &i3iE
R EAGEENEE 55, Thi il $H-R1881-
AR #EAthoHMBIIRECHH Shic (Fig. 9).

Heparin 727 F ORI HHE T, heparin RE

DOHEME & HICRARATABUIMEL 785 2 L A8
Liz. F7% 4 mg/ml heparin FEWR X b, con-
trol & ol U TR AR AN BUIIFREET O 44 % &
¥ -7 (Fig. 10).

% z

AFEAF s L7 2 - BEABTOLDI acti-
vation (FEMAL) EEhAEROB AR T &
AR TV AY. Z oM in vitro I\ T
iR, A VIBE, B ANET, molybdate



1696 MAPRATE

32% 115 19864

( 1) control
Kd=0, 95 nM
Bmax=30.5 fmol/mgprotein
(2) 0.4 mg/ml heparin
Kd=1.03 nM
Bmax=23.1 fmol /mgprotein
( 3)4 mg/ml heparin
Kd=1.56 nM
Bmax=13. 4 fmol/mgprotein

4o pM

Bound

Fig. 10. Scatchard plot analysis of the specific binding of *H-R188]

to prostatic cytosol in

R EELORER L Ih TV 359. %7z molyb-
date IZAF RS K+ L& 2~ FEEORE(LE
ArETBHZELBRE IR TWBS™D, hb o
molybdate OfERERFELT, (1) ve7x -0
Y V1t dephospholyration 3B EE B E %
RLCwBz enb, V) vBEERHLERE LTERAT
5, ) vesx—HECEEERTS, 3) ve7
# = L DESFFHER L OfeRc e 525 L
PEE IR TL557,

5, FEIZRO AR RWT L7 2 —RIERE
molybdate #in%x 5 &, AR DOEEEE, HHEFRE,
A7 uf PR CEURE ST A, KA
B010~80% DEmMp@EDdBR, b 15, 25°C o
EBRETT AR ORERLZHEMITI LRHEIh
TWA?. SEO#KE BT TEMMo cytosol T
1% TEM cytosol 1 B L CREBEEBUL PR/ E e
Steht, BAREEHEEIIM60 ML, &b
TEMMo cytosol Z3V) % HBAE DBET TIIRER
DL L FERIC AR OEERHRERRL, £DT
s PRI CORBEITRHT DO TH T B
H#ho> homogenize DEX[EA B molybdate ¥
THEERED, EHIE cytosol AR DEEESMAH M
W75 EHEIR T3P, Z ik homogenize
o AR D4fEHS molybdate Ik vl hsz &
L Ehr, FFETIE nuclear AR 4% molybdate &
X b cytosol SEIC gt Eh B THEM: LRBEERT
WHNW, UL 4EO #BEHEL cytosol Rt
molybdate #mx CHBEHELTWADT, Lk
DN molybdate ® AR BE(LETEHET B0
ThH5.

the presence of heparin

EEEEARELEC LS AR O, AR #
TRE THHhHbIEC REH %2 ET 5 KF swing
rotor CiIHEEL T8 ELHLN 5P, TEM cytosol
TIEAEZ D 3H-R1881 0 v — 7 nE 513, TEMMo
cytosol THEMX N HIHEY— 7B BLh B LD,
molybdate ® AR ZEEROEREEL BRI
AR OIRREEBUIES 4 v &6Tik 8~9S k&, &1
d v EGETIZ 3~48 TiRBZ ERABRTHE®,
molybdate 1XF1 A+ v&HTTH 8~98 LHERTS
CER L WEELINB LOBERLIDBN, —HT
X 3~4S "BATIHLOBELABLNRES. SED
H#&ix 10 mM molybdate DFETFIE, AR DIt
BT 3S ~BITHEWIHETH- -

Molybdate JE#in cytosol Cix R188l1 & AR ©
FEEL 6 BRI LI IIRA T 523, Chickf LT 10 mM
molybdate FRHNTLL 20 BER] % CREAEROMMAHRD
B EVWHIHEPNHB. EHEORE bAMED H-
R1881 & cytosol & &G X#T *H-RI1881:AR #
BHYRORBLEROCBRT 5 L, URFHTHES
BRI LD, TOBIIE b2k ¥ TRE
THot. 2% b molybdate DEFER L b, 0°C T
Iz *H-RIS8I-AR HA&KR & LD TRERBTED
WELTRHTHERTH -1

Ll oz molybdate 0% 72 TEMMo buffer
Xt MRIIZER cytosol AR OEt:, TRRERATHS
b, AR ORMZEBTA EXEL bR

Chaotropic HIXEABEC KE B LLEZ 3
mCRET, BOO @RS LA Abh Ty
5®, xzxpbriyvereslxr— (ER) B®LT
chaotropic D —2>C#H% NaSCN 1 4°C ¢ %H-
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estradiol-ER A D@ R X O R OME L 1B
X, ER O&FEIT free © ER i LTERRE
ITRGEREIRIY. COBERMERETO ER
©» exchange assay!”™'® X, c¢stradiol % ligand &
4% affinity chromatography &#5& L7z ER Df
BORIED BEYT LB IR SEOEZDOK
%71 0.5M NaSCN ¢ X b 9H-R1881-AR #&H
DRENMEES I B Z LIXFARTH SN, FARRCZO
et b SEc kb, H-R1881-AR HAKOH
RAEH D05 E TIHRESh BH, TORITHH
Hxhic. ThHOFEIE NaSCN 2% AR OfEAEE
RHESHET 50T, T ORBAEOMHIIL NaSCN
FBRETH LI VESHC BE TS 0 LED
h7-. Shionogi carcinoma 115 @ AR &¥3 5
NaSCN n¥&% molybdate JEFE7E T ICBET LI
#Tix, 0.5M NaSCN X b AR Do REL
LbSHe AR ORI HERTHI L, BFRT
LV MACREAENEET S - EXREP SR, F
0 R EAROEETH - 1e. D H#E T ER
wRkiE$+ KSCN oL Xh, estradiol-ER
HAE LTI CO5M ¥ THAE O DHERD
T, ThbORFELD, AR & ER LTl
NaSCN O OBRENRic D b0 L Bbhi. SH
DA TIE, 10 mM molybdate %0 Cd NaSCN
DIEREIHITE IR Th » 7. chaotropic
OFCH ORI X DIFRBENRRS Z EAL
ha, AR RBLC IEFT B i iR M < BREY
T5BENRULRL. ¥R RO BETVThY
DCC et dhT\w54, DCC ik ER &k
WTEA + VIRE TGO ET 2 LAREY
ThTEY, 14+ vVEECEEShinvve7 2 -8
FEHTHD hydroxylapatite ¥:TD B & LR
BREEEZ bR

Heparin (1R 7 r 4 F « L7 & — & BRI
ATBrz L Mbh, Agarose ® Sepharose I
A£X@BH kb ER ORI &hw,
AR OREH bFIR I T 5% ¥ heparin
it ER OW#HIEZIREYFTH L LD, veFZ
—DEHRCA BRI TS

Heparin % 0.01~1 mg/ml OEE T, ER & es-
tradiol DIEACHER 5 2 I EHE IR,
L2 U 1~10 mg/ml DD heparin TiX, ER @
AT B L NI, FeyrATFry - ved
#— (PgR) B\ T, heparin OREDOLFL L
sl ah s o EAREINT®. AR Off
ARt % heparin OMEZHL TS T h#E

IHhTWEWD T, ZBERZOBEOHAYRETS
Z & L. 4mg/ml heparin Tike FRIIZER AR
DIEEREYH L JHT 5 EEME B R, heparin
iz ER = PgR i 5 & AR &xifLTh
BREECTIEAEC ST L HRBELE. PgR
0T 5 RBETHIEEGREMN R 7S © PgR &
HUTHRZ D, 4S © PgR izBz bisw. Z0H
%13 04M KCl ORI X YN TH BT Enb
14 vz BR L% PgR OWEELL X5 L HES
+, 20 mM molybdate #hix %5z L X bHIEZH
B E@E®D XN, EEOKEHE 10 mM molybdate
DEETRITIe»>C%, 4mg/ml heparin OfF
e Bl CERWERTh-T. Thikve”
2 —DRERADEE LI, EREEOEESESL
TWHHDEEZ DRI, Tiohd EED ER TiL
molybdate DEREEH 1/2 T heparin OFIHiAH 2 £
Z2EHRLTWADT, molybdate DIEFAM AN
EhollhiErbhilc.

LA kD Z & { molybdate, NaSCN %5 X ' heparin
X AR LT A0 EY 5252 0B L.
DT LXSEDHME L AR ORBEFROHE
CAHRETHD LB AR DRITESLM:, MIIAERE
OB ECBEREE L ORI

o] B

L k B8 cytosol OT7 v Ne¥ v e VT X —
(AR) DfEAREKIFET molybdate, NaSCN, hepa-
rin IeE OFEERFE L, UTo/KREEL.

1. AR ®RKI(ET molybdate D E

BB E 10 mM @ molybdate % cytosol iz
%%, *H-RI88l & AR OEHAEDKH DRRES
IAIFE control W HME LTS0S ML, BEEE
TR E L i - ke, EREEARROEC X 555
T molybdate DIEIMT X b cytosol Tix 8~98 D
T EBRMED € — 7 B 5hich, molybdate 3E
YR cytosol TRAED € — 7 Bbhith-t. &
B OFERIE molybdate © AR RE(LFR%ZIEN
TH5LDTHSH. XLKEFEFME relative binding
affinity 1 X 85 T3, molybdate XRxFrA F
RS Lo L2 L
2. AR ERIET NaSCN &

0.1~0.5M NaSCN #% cytosol &ifind 5% & 3H-
RI881-AR HAKD fEER X O B & SR
AnZEDd bR, LAL03M L ED NaSCN X
h AR OfEAfERSERLbh, Y158 T NaSCN
*ERET S E AR OFSRTHSCERE L.
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3. AR wRkIET heparin OHE

4 mg/ml heparin (% *H-R1881-AR #HA&HE DML
e x4, %71z 4mg/ml heparin DFEIMT AR O
AR & AIBIL56 % WA L.

Ll EoR#E® 2  { molybdate, NaSCN, heparin
IEBe MR cytosol AR KK LT fix DRSS
EZ BT EMHB L.

AR OEE 3, H56EEANSWESBE (KK ITE
WTHEERLK.

R B IC 7 0 e, Wil - 7o BECPRER
BB AMEAET 9. $EEERELHO I ER
EEE-t, HHEEL, RELAENERE U TR ME
FEREEEF DL O BB LET.
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