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Abstract -
isolated from rat testis cytosol fraction applied on 5a-dihydrotestosterone affinity column
(FPLC system)with the one-step method. These androgen receptor complexes consisted of
five major proteins(90-kDa, 80-kDa, 68-kDa, 52-kDa and 47-kDa)and reacted to 52-kDa
protein with anti-androgen receptor antibody on nitrocellulose membrane, but not to 80-
kDa. Recently, constituents of nontransformed androgen receptor, except for hormone
binding proteins, are thought to be heat shock proteins, so that 90-kDa and also 47-kDa may
be heat shock proteins. Sixty-eight-kDa is thought to be proteins contaminated through
isolation method and to be bovine serum albumin. The acceptor proteins in nucleus against
nontransformed androgen receptor are histone H3 protein confirmed by western blot
analysis so that in the nucleus, rat testis androgen receptor may be localized on histone H3
of nucleosome core and stand by near hormone responsive elements for ligand activation

In the presence of molybdate, nontransformed androgen receptor was

processes.
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Fig. 1. SDS-PAGE analysis of nontransformed an-
drogen receptor complexes prepared from rat
testis cytosol in the presence of molybdate.
Androgen receptor complexes consist of five
major proteins, some of them are heat shock
proteins(see results and discussions) (lane 2),
and marker proteins(lane 1). Gel is stained
with Coomassie brilliant blue and then silver
stain(lane 1 and 2).
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Fig. 2. Western blot of rat testis nontransformed
androgen receptor complexes(NTAR)with
colloidal gold labeled monoclonal(Rat)anti
-androgen receptor antibody. After NTAR
was gel electrophoresis, it was blotted onto
nitrocellulose membrane. After reaction with
antibody to nitrocellulose membrane, colloi-
dal gold was enhanced by silver stain kit(lane
2), and left two lanes are marker proteins,
stained with Coomassie brilliant blue(lane 1).
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Fig. 3. Western blot analysis of nuclear acceptor
proteins against rat testis nontransformed
androgen receptor complexes. Lane 1 and 2
were blotted nuclear proeins and reacted with
colloidal gold labeled with nontransformed
androgen receptor complexes (lane 2) and
stained with Coomassie brilliant blue(lane 1).

£ —ZRTBEY 7T VBOFEIIFEIIZ DNA ~ Dk
EREAET L EHMELCWBN, —FHe) 7T VBEE
TeBREERRE 7Y F ey v e 72 - BT
DNA ~D#EEHIXEF & h T % & Scheidereit 512
BHELTVBDT, FVAZBERRLTHEEIRT
WENE S DHERT HMESRD B LRABCE Y 75T VB
FHETCTRRELHEER A ve v v 7 2 —HEK
BELNHDT, TOHFERIHEL S I IEFEEEE A
EV VT E —EHEBCHT 2BRARBEHREINBZ T
tBEBELBRS. FZTar A FE&BTF o nitrocel-
lulose menbrane ~ DR R EXH L LB
Tween-20 A\ T assay 1T - 7=fER, Fig. 3 Rd
X 5 wE K histone H3 ~FEEBRE 7 v P rvr e s
2 —EEBBECEIEERR L. 271 F&OEES
EnE < ST L ok S he. EFIBE
RIGTH %2 histone Hl & RERDESTFEDORK L v
RI2BELRBEL TS L5 THote. ZOIHEFEHET
vV IErFV VRS 2 —-EEEPIZIE albumin 238 F R

E &

TWBH8, Thic X 23EERPFERBEI LT, &
B REEEOZIRENK. foTE) 77 VEBIE
ELT 2 v A7 BT 38R KbhThinn &
EzbhaEREE, FEHET v Fryvrer s —
BEEEROEAZEME histone H3 232 1 v ThH B L%
2 bh B EREE .

% =

O TIEE) 77 VBEFETCHERE 7 v M e
¥ v vk 7R — A4 %5 a-dihyirotestosterone
affinity column CRH L, WEOHMEEZH CIEHL
Jo. Zhid radioisotope A\ 7z < & % hormone rece-
ptor PHHETE BT LHRL TS, I Bt OFEER
By v Feyvve?s g —EE5RCT 5BAZTEED
histone H3 ¢ E 2 bh b E®wRL, ¥7cE ) 7T VR
DIEEBRE T v F ey v v 7 2 —EEEOZREEE
WA LCHE L EEZDbRB T LR LT

) IFVBIFET TS v b cytosol X b JETEM:
H7yvFeyvver s —GaEeRERT 5L 5 BHD
BRoxrL, HETOoSFEEIRLh 0D, Th
EFCRPFEINDORELhIEELLRD., TOZ
LitE ) S VENEESEE AL EV VT R —EEK
DEEERBHCHANIBEESEL DB LOEHTE D
%10-1, SDS-PAGE CHH L7 92-kDa (3% a v 7
# vy B (hsp 90D TH Y, Bk OHETIE, TOHE
RO VvETS 5 — 5 o3 7B D nonhormone bind-
ing proteins 3£ TE> 2 v 7 2 VA2 E, AIBHRELR
LLZOBEEBERS THBEEbLRTW5. 56-
kDa?, 70-kDa* LB DO—HTHH, ThbieT
hsp 56, hsp 70 TH % L HE I T\ %. hormone 23F
LI hBBICRCh b 2 v 7 8 VS 7 HILERET
BLEZBRTED®, ¥ihbOBEIRETHS
A, hsp 90 IZo\W T ik actin binding IEMENRH B T & 2
5, BPID hormone receptor DIRETHsDvdo - T
EEZbR TS, SEBLEEER 7 v Fryrv Y
€ 7 & — A& % SDS-PAGE Z#H10f#E R, 90-kDa #
VRIBR2EEOFGERTHENE S MIHIERET
Hote. ILEFRICHEEZh T35 70-kDa, 56-kDa
YEERTE Iadr o ey, B < 56-kDa & SDS-PAGE
TR E NI 47-kDa N NICHY T3 L E 2 b b 2 E
Ta v 7 &V BIEAT BIUEL D THERRET
Ho e

JEEME T VR e v L7 8 —EEEREIEE v 2
B DA, histone H3 &BWBIAERR Lcsd, TofER
AL DBFFEE OHE L —HH R 7 > TV 5. thyroid hor-



Nontransformed Androgen Receptor D&% A5 Bk 1ZES 3 5058 (385)

mone receptor®)Tl¥ core histone ~, Vitamin D,
receptor®Ci¥ histone H3 & histone H2A-H2B ~fif1 D
core histone X » dHEEETHZ EEHEL T 5.

ZOEIEY TTF VBRI HDD, FilizrA NS
BERRC L 500 E S hIBEEOHTHTH A, £
7FVBROEEI X b histone H3 IS0 Z AR AER
2 masking IR TS AEEMHITEECE L. Ll
core histone D—~Z D€ V) 77 vV ERRELIEEMT
TYFeyvve 7 8 —HAKRIEETE DL LITITME
BEVERTHE. Ebicarnd FEERC 52844
FEERAI < A7 SNHFREELD 5D, BEOZTEME

BAETMOLN A7 SNHTRERIMEVWEE L LR S,

#€ - T, western blot assay “TOSZEENDFES DIETE
BE LI, 274 FGEBIC L 2BI %5
zbh.

SEIDERNS, TV FerfvirEV LT X —0D
BEFREEF V%R Fig. 4ICRLE. ZOVvETE -8
EERILFig da iR 8eL, Blrrav s a2 v ryHBED
WD < nucleosome DNA @ linker 367 DIt
D core histone(histone H)NEA?O L TR L T
5LFE2bRA. ZHhIERICA - Tz ligand(7 v
Fryr DX iEHfbEns s, Bioav 2z 2 v 7K
ZEERO L, Fig. 4b < s v v 7 & —13 dimer
2R L, TATA box © E¥i(—33bp)D hormone
response elements(HRE) (5'-GG TACANNNTGTT-
CT-3, N EEREINEET S, Thigl&EeLinos
CTATA box~BEEFHE T HVHEE L TRNA
polymerase IZ X 5 mRNA O&HIFE S, RV E YV
INEBEFORBEIVEERIIND D LERbh%.

X 73

D FILIER, B4z, BREE—, UXER | RERE

40 : 443, 1989.

2) RIER, BEE—, BFFH— BAM=, WHE
B . &WEEEE. 40: 315, 1989.

3) Ichikawa, K. and DeGroot, L. J. : J. Biol. Chem.
261 : 16540, 1986.

4) Apriletti, J. W., Inoue, Y. D., Eberhardt, N. L.
and Baxter, J. D. :-]J. Biol. Chem. 259: 10941,
1984.

5) Kallos, J., Fasy, T. M. and Hollander, V.P. :
Proc. Natl. Acad. Sci. U.S.R. 78: 2874, 1981.

6) Mellon, W. S. : Endocrinology 116 : 1408, 1985.

7) Spelsverg, T. C., Gosse, B. J., Littlefield, B. A.,
Toyoda, H. and Seelke, R.: Biochemistry 23:

/ ligand
hsps / TFID

4b

RNA pot I
&

2
-GGTACANNNTGTTCT- '9447

Fig. 4. Explanation of expression of hormone respon-
sive genes by androgen receptor. The
nontransformed androgen receptor complexes
are localized and/or stand by on histone H3 of
nucleosome near by the site of hormone
responsive elements(HRE) (Fig. 4a). When
androgen combined to receptor complexes,
they released all heat shock proteins and
formed dimer complexes with hormone rece-
ptor(HR). Then the dimer combined to the
site of specific base arrangement of hormone
responsive elements(HRE, -GGTACNNNT-
GTTCT-, N is changeable)and subsequently
TF IID can bind to TATA box and mRNA
will be transcribed by RNA polymerase II
(Fig. 4b).

5103, 1984.

8) Surks, M.I.,, Koerner, D., Dillman, W. and
Oppenheimer, J. H. . J. Biol. Chem. 248: 7066,
1973.

9) Torresani, J. and Degroot, L. J. : Endocrinology
96 : 1201, 1975.

10) Baulieu, E. E., Binart, N., Buchou, T., Catelli,
M. G., Garcia, T., Gase, J. M., Groyer, A., Joab,
I., Moncharmont, B., Radanyi, M., uohimaa, P.
and Mester, J. . in Steroid Hormone Receptors
(Eriksson, H. and Gustafsson, J. A., eds). El-
sevier, Amsterdam, p45, 1983.

11) Leach, K. L., Dahmer, M. K., Hammond, N. D.,
Sando, J. J. and Pratt, W.B. : J. Biol. Chem.



(386) oW

254 : 11884, 1979.

12) Scheidereit, C., Geisse, S., Westphal, H. M. and
Beat, M. : Nature 304 : 749, 1983.

13) Johnson, M. P., Young, C. Y. F., Rowley, D. R.
and Tindall, D. J. : Biochemistry 26 : 3174, 1987.

14) de Boer, W., Bolt, J., Brinkmann, A.OQ. and
Mulder, E. : Biochim. Biophys. Acta 889: 240,
1986.

15) Tai, P. K. K., Maeda, Y., Nakao, K., Wakim, N.
G., Duhring, J. L. and Faber, L. E. . Biochemis-
try 25: 5269, 1986.

16) Denis, M., Wikstrom, A. C. and Gustafsson, J.
A. . ]J. Biol. Chem. 262: 11803, 1987.

17) Dougherty, J. J., Puri, R. K. and Toft, D. O. : J.
Biol. Chem. 257: 14226, 1982.

18) Goodwin, G. H., Rabbani, A., Nicolas, R. H. and
Johns, E. W. | FEBS Lett. 80: 413, 1977.

19) Chauveau, J., Moulee, Y. and Rouiller, C. H. :
Exp. Cell Res. 11: 317, 1956.

20) Laemmli, U. K. : Nature 227 : 680, 1970.

E &

21) Joab, 1., Radanyi, C., Renoir, M., Buchou, T.,
Gatelli, M.G., Brinart, N., Mester, J. and
Baulieu, E. E. : Nature 308 : 850, 1984.

22) Okret, S., Wikstrom, A. C. and Gustafsson, J.
A. : Biochemistry 24 : 6581, 1985.

23) Chang, C., Whelan, C.T., Popovich, T.C.,
Kokontis,. J. and Liao, S.: Endocrinology 123 :
1097, 1989.

24) Veldscholte, J., Berrevoets, C. A., Brinkmann,
A. 0., Grootegoed, J. A. and Mulder, E. : Bio-
chemistry 31 :.2393, 1992.

25) Sanchez, E. R. : J. Biol. Chem. 265:22067,.1990.

26) Renoir, J. M., Buchou, T., Mester, J., Radanyi,
C. and Baulieu, E. E. : Biochemistry 23: 6016,
1984.

27) Oikarinen, J. : FEBS Lett. 294: 6, 1991.

28) Rennie, P.S. :J. Biol. Chem. 254: 3947, 1979.

29) Freedman, L. P., Yosinaga, S.K., Vanderbilt,
J.N. and Yamamoto, K. R. : Science 245 : 298,
1989.



