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Abstract : The effects of testosterone administration on the localization of the androgen receptor
and on the activity of nuclear phosphorylation were investigated in female mouse submandibular
gland. Administration of testosterone ( 500 ug / 100 g body weight ) to female mice caused
translocation of androgen receptor from the cytosol to the nucleus within 3hrs. Approximately 80%
of the nuclear receptor bound to the active chromatin which was prepared from the nucleus by
micrococcal nuclease digestion. Incorporation of ¥P from [7y-*P]ATP into the nucleus was
enhanced 3hrs after testosterone administration and then the enhanced incorporation returned to
a control level in 6 ~ 9 hrs. Such a phosphorylation activity was found in the active chromatin and
a similar effect of testosterone administration was observed on *P incorporation. Nonhistone
proteins, which were extracted from the *P-labeled nucleus with 0.35 M NaCl, were mainly
phosphorylated. These results indicate that mouse submandibular gland contains protein kinases
which are activated by the nuclear androgen receptor, and that the kinases seem to be involved in
the transcription activation modulated by the androgen receptor.

key words : androgen receptor, submandibular gland, active chromatin, phosphorylation.
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Translocation of androgen receptor and enhancement of nuclear phosphorylation activity in

mouse submandibular gland by testosterone administration.
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1. #EEY : 8~ 108D ddY Rt~ o
2% 14 B3] 10 BSREl 0 BARE - 1 2 v, 22°C D%
#TF, BRCERESER S vicikEkES 2T
7% L 7z Testosterone propionate (TP) %
THNI—=I, DWTTBEL YIS IT—VICEE
fRL7tE, 100 EAEDHIDFRA M RFa vk
LT500 ng ZBEEFEBR T ici s L,

2. AFE EHAK T v F oy v FHimibo-
lerone (74.0 Ci/mmol) (& Amersham & b,
[7-2P]JATP (3,000 Ci/mmol ) i& Dupon-New
England Nuclear X DA U 7z, Micrococcal
nuclease & dithiothreitol (DTT) & Boeh-
ringer Mannheim GmbH X v i A L #-.Phen-
ylmethylsulphonyl fluoride (PMSF), eth-
ylene glycol-bis-( 8-aminoethyl ether) N, N,
N’, N'-tetraacetic acid (EGTA) i3 Sigma &
O, H5 REHE7 + vy —GCH) 1L Toyo
Roshi & 9, leupeptin i3<7F FIFFET LD
ALK, ACSIL & v F L — ¥ — |3 Amers-
ham K WA L 1z, & DRI I3 EH b2
RIOFHREAE LM U fo,

3. KEEK  BER A (50 mM Tris-HC, 25
mM NaCl, 3mM MgCl;, 0.25M ¥ a ¥, 0.5
mM PMSF, (0.4 mM leupeptin, pH 7.4), &
# B (10mM Tris-HCl, 1 M hexylene glycol,
0.1 mM MgCl;, 2mM DTT, 5mM EGTA, 0.5
mM leupeptin, pH7.4), & #%& C (b mM
pyridoxal phosphate, 20 mM sodium barbi-
tal, 1.bmM EDTA, (0.15M KCl, 5 mM DTT,
20% (v/v) glycerol, pH8.0), #&f@&i& D (50
mM Tris-HCI, 1 mM EDTA, 1 mM DTT, 10%
(v/v) glycerol, 0.5 mM leupeptin, pH 7.4), &
i ® E Q0 mM Tris-HCl, 10 mM sodium
molybdate, 0.5 mM DTT, pH 7.4),

4, HEMEOHEE | - v 2 FBHEREIC &
DERENI, BHICHH FRERNL, B
AfKkhicik L, EEGHBREZRELL
% OHEBORERAEZMATF7uvkEly
FAY—TKREFFA X LI, FEVRXR— %
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1,000 xg < 10 s3fE.0 L, Boniitigsd
K5y & Utoo & OICHBKES 2 EER B 1o
#L, 1,500 xg, 30 /LU, Bohit
#ic 1 ol OEEH C 2MA, 0°CT 30 53
#, 80,000 xg, 60 4rfastls U _LrE 2 isiid) &
Uteo F7e, FROERMRICHEH U 72 Fisc 9
EAOEHKDEMZ THrEXF+ 14 XL,
150,000 xg, 30 AfhELL, Bonic LiEEM
fag & L TRV,
5. TvFpX X vLe7ry—0RIE 100D
MG o Oy 10 nM@ PH]mibo-
lerone ML, 2 uM @ IFEFESR mibolerone
BSOS FRIEFAET, 0CCTHBEE 90 2
e, B 24 BRI A v F 2 X—F L, ©
W, 100 £l D 20% (w/v, BEK E < B&)
hydroxylapatite /X, WEEBHRLEHS,
207304 v F 2 x— bR, BOSEEL I, DL
T, BERKRE CTHow#E LR loloxy
/= )VTHIHL, ACSI v vYFL—%—%
A, Ry vFL—vavhvrs— (ToA
LSC-903) THHEW®®HIE L /. FEESR
mibolerone &Iz L VAR OEE (BEEAER)
»oMmA AR ORERE GHRREMWEAR) %5l
%, RENESE (ve 7y —8B) 2EBH L,
6. TvraXvie7ry—oEttiES
EDRE i 5 IHEV, HESHFARMRE % 10
nM [PPHlmibolerone T L, = d—Hic KCl
Z04AM i3 E5imi T, 5i0C, 30
SMA v Fa—1r Lk, RESDOPH]-
mibolerone % dextran-coated charcoal B
2k DBREL 72, PHlmibolerone &z L + 7
¥ - SUHRE Q004D i~y AL
4y 50w EMA, 0°CT 90 43fEA v+ 2~
LTz RIGEE N S AT « V& — GCH
TABUT, 7 4V —EEHK E TROLE
BERL, YUyFL—vas YA TLEBL,
ACSI ¥ Y F UL —3% —%MA WAy v F L —
YarvAY vy - THREE®EREL
7. BEEWN Y o< 5 VESOFR | TP S
<o A FIRE 9 55D 0.25% (v/v) Triton
X-100 & 10 mM monothioglycerol % 1 % 7=
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BEW A THENF4 X%, 800xg, 104¥
#H=i Lk %187, 10 mM monothioglycerol
EHUEEK A CILBERSEL, SoIEE
BRI HEE L, Il mMCaCLEAT T
micrococcal nuclease (250 units/ 20 Absxs/ 1
ng DNA) Z@HML, 0°CT 304G L T,
EDTA & EGTA 2R&IBE S mMicii 5 k9
CRMURIGEEIEL 22, 1,000 xg, 10 ZyfssE
D L7k, Bon/ikic 10 mM Tris-HCl
% w (10mM NaCl, 1 mM EDTA, 10 mM
monothioglycerol, 0. mM PMSF, pH 7.4) %
mMAZCHBEL, 0°CT205MaHEL 7,
1,000 xg, 10 oL L, E#EE L CERBIEH
ya<F yESER,

8. 7t n— VEBAEEEC X SRETE
o a<r BSOS EBEBEED AV,
45mld 15— 30% (v/v) OF Y+t o—ViEE
HEALEFEEAREREE (B TERL
1o T #IT micrococcal nuclease SLERIC & -
THEONLEEEE Y o<F Y45 300 %
EE L., 2°C7230,000xg (HZRPS-55T 2
o — % —, 50,000 rpm), 16 BsfiEL Lo 5
(#7200 ) $°o43EXL, [ERic H BRI
e 254 nm TOWSEEAREL 2, /2, &
nNoT757vavikoWTT v rRForryveS
s —BERELI, 15 5-¥ (1145) 2k
REOEEE Y v s BELTHV,

9. EESICET S ) YERILBEDRIE | HKE
5y Q5mg# v-¥2'H) % 30 mM Tris-HCl £
# (5mM MgCl, 115 mM NaCl, 1 mM DTT,
pH 7.0) W& L7 [7v-PPIATP, 5 uCi %8
£ 01mMATP 2L, 25°C T 90 4fEA v
Fa—t L7, MY 7o oHRERKER
10% (w/v) I8 3 &S emMABIGEEL L,
HE g, iy E 10% + Y 7 ooBERET 3 (b
L, 1M NaOH %i%, 37°C T—BafkE
Lfzo b )7 ooBifesii cdfl L 2RIk
HHEREA Y v FL—vavho vy —-THRIEL
foo BEIEM 7 o= F v Es5 (KB4 500 ug
DNA icfH¥4 3) K->\ Td, ERoARER
o) yBLEEERIE L 2o
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10. ExXbrvBLUHEER b BAEODEE -
oG & 0 EISY & P TR L R,
0.35 M NaCl i i s U, 30 /el L.
BT L D 0.35M NaCl B[ DIEE X b~
G URIBERBEOE Z b F oy BT
Lo Wik vFL—Yavho vy —TFN
Fhiclh A W BEER2RIEL 72,

11. DNA %5 5t 4 v 7 BEE: DNA BiZ
Burton Z?THIE Lo 7 v ¥/ BH&EIL Brad-
ford BRIt L VHBEL, v vBE7AVTI v E
By vy BELTHW,

= R

1. 7vFurvire7y—ofEbe s
BEDHIE:

Table 1iZ/,Rd & 5T, RAOAERE i~
0.4M KCl LB L - TIdW b fEE VWL &
7Y —BIEESCEES U, T ORERIGIEREE
By Faxrvve7y—bin vitro TEAF
oA FEES LR, BB oS
BEREMML 7y — BT B L ERLT
Wb, i, BESICIERRTY v Foy vy
¥ 7y AT BEETNASELET B L ER
BLTWw5,

2. R9RAHMR7 Y FoX L7y -0
WER SV RBESRELBLIETF A 27
=20} N

Table 2 iZ;RT &5z, FE TP G~ v 2
TRVvE 79 —i3EE U THIEIEREL I,
TP E#ZIHE v 75 - B L, Y
€7y =ML, COMEAREREOED
Bl 72 b 270 YBEERBRLTHWS EE
Zbohb, EBE FETP S5~y 2 TidiE
BrrvrFarvre7ry—-SBRE 7 Foy
Y7 y-BIDEETHEN (LETY —
Elt, WE =1 007, TP¥5#% 38
BTRERE7 vy Fervire 7y —BEbd
Z0IKL, By v Fay vk Ty —htEm
L7z (Table 2, #if2E: &%=1:19, cDC
ERYVA Y FEREALEZLVET Y —BENICE
7L, HELLbDEEZ SN S,
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Table 1 Binding of [*H]mibolerone-receptor
complex to crude nuclei.

Treatment Nuclear bound
— 400 dpm

Activation

(0.4 M KCD 2250 dpm

Cytosol and crude nuclei from mouse
submandibular gland were prepared as
described under “Materials and Methods.” [*H]-
mibolerone-labeled cytosol was activated in the
presence of 0.4 M KCI. Nonactivated or activated
[ *H]mibolerone-receptor was incubated with
crude nuclei. Nucleus-bound [*H]mibolerone-
receptor was measured by glass filter assay.

Table 2 Distribution of cytosolic and nuclear
androgen receptors.

Testosterone Cytosol Nuclei
treatment
Time (h) (fmol/mg DNA) (fmol/mg DNA)
0 596.0 = 127.0 42.5 £ 10.1
3 188.3 £ 40.8 351.4 = T74.7

Testosterone propionate was injected into
female mouse. Cytosol or nuclear extract from
submandibular gland was incubated with [*H]-
mibolerone as described under “Materials and
Methods.” The incubate was treated with
hydroxylapatite and bound radioactivity was
measured.

3. B s o F v ~NOMAT v Foy Y
LTy DS
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Fig .1 Distribution of androgen-receptor complex
bound to chromosomal fraction.

The purified nuclei (1 mg DNA) from
male mouse submandibular gland were
digested with micrococcal nuclease (250
units) at 0°C for 30 min. The soluble
fraction was analyzed on 15- 30% glycerol
gradients. After centrifugation, fractions
of approximately 200 ul were collected
and incubated with 10 nM[ *Hlmibolerone
at 0°C. After 48 h-incubation, [ *H]mibo-
lerone-androgen receptor complex was
measured by hydroxylapatite adsorption
assay. An arrow shows catalase (11.485)
as a marker protein. 1, 2and 3in figure
show mononucleosome, dinucleosome and
trinucleosome, respectively.

TH b,
4. M=o AT REEER s o<F v L TO
FryRoXrve7d—00hicBXiEds R
F 2 7o s EOR
JETPESHLIVEONE] 7 oeF VE
STHREBFECFHEE TR LW, =D —270
Zwohi (Fig. 2A), RO T & TP &5
KL~y AB TR TRERERET STV F
uriLe 7y -BREENT 5 EMRENT
DT (Table 2), < =xic TP 2#5.L, &
BRNCIEREEY: 7 o5 vESTO LR T S —
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ZHIE L, TPHRE1EB#%TR, Y71
AV — ANt B — sl (Fig 2
B), TP#5 o IRk TIEE/, ¥, bYR
7 vy — YT B E— 7 ORETEESE
LS ERL, Hich X2 L4V —silRELE
WEEATERME» S (Fig. 2C), TP S
0 BEEIRIC I T RT D B — 7 TRADKETEM
ZRIE L 12 (Fig. 2E), TP 5 18 &Ik
TP #5 6 Wit Dy — » (Fig. 2D) &[RIkE
THY, VX271t y-sTOERRRDON
in-to (Fig. 2F),

[*H]mibolerone %M~ v X Ic K T#HEL, 3
~OQUFIR IR BT 7 a v F VES R KL
TRFREICHNT L, Fig. 2i/R U EER & EkE
i, BRERI~IEMCEEEE/ o F DX
7 L&V — A4S PH]lmibolerone DY D A
ABERLSNT (F—FIRRITWV),
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TV Ry YLk T s —OBITEERETMT
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BEICEER b yPFEER by v HOE
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B5F AP AFu vRE5BOvy ARG TR
35 B LEEDEFIC>WTRETL 2, Fig.
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TEREFDO L RVICRE - 72,

S ER, HEgh oML iEEEE s o<
FvESDY vERILEEIC VT BT A MR T
VIR OREARIE L 2o TP %S JE%KIC
BOWTRPP OWMVALBIEMEERL, 35
i< 6 REIRRIC EEERTO L~ vicigd L (Fig.
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FRMRAFOVEEO ERICE DS THEEY
EHT 5 vBLEESELL, ZoiEHRER
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Fig .2 Distribution of androgen-receptor complex in nuclease-digested

chromosomal fractions.

Female mice were injected with testosterone propionate (500
©g/ 100 g body weight) and killed at 0 (A) , 1 (B) , 3
(©,6 (D), 9 (E),18 (F) h after single injection. Purified
nuclei prepared from submandibular glands were digested and
the resulting soluble fractions were analyzed as described in
Fig. 1. An arrow shows catalase as a marker protein. 1,

mononucleosome ;

DIAH:

) vBRILTEYE DKL 5 v o 7 B ORERKARSY T H
BERALUvBHLVRIFE Ry s BEY
VBT 2 ESERIF LI, JEeX by
YRIBRIB I F B RhIHEELT
WA 7%, 0.35M NaCl ARG 2 &l st
5%, FEexb vy B0y vEBEOES
BTPES 1 K& » S ERL, TPHS 3~
6 Brfi% TRcRIC 1S - 7o (Table 3), % D,

2, dinucleosome ; 3, trinucleosome.
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Fig .3 Effect of testosterone administration on incorporation of ®P into nuclear fraction.

Female mice were injected with testosterone propionate and killed at 1, 3, 6, 9, 18 or 24 h after
single injection. The purified nuclei (2.5mg protein) were incubated with 0.1 mM ATP
containing [ 7 -?PJATP at 0°C. After 90 min, ®P-labeled fractions were precipitated with 10%
ice-cold trichloroacetic acid, washed with trichloroacetic acid, and then counted.

20

32? Incorporation
(pmoles/soluble fraction)

0 " 4 I

6 12 18 24
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Fig .4 Effect of testosterone administration on incorporation of ®P into soluble fraction produced by
nuclease digestion.
Female mice were treated with testosterone propionate at indicated times. The purified nuclei
(500 zg DNA) were digested with micrococcal nuclease (125 units) at 0°C for 30 min and the
resulting soluble fraction was incubated with 0. mM ATP containing [ 7 -*PJATP at 0°C for 90
min. ¥P-labeled fractions were treated as described in Fig .3.

o

Table 3 Effect of testosterone administration on ®P incorporation into histone and nonhistone proteins.

Testosterone Total Nonhistone Histones

treatment incorporation proteins

Time (h) pmoles/ 100 yg protein pmoles % pmoles %

0 11.3 2.9 22.3 88 7.7

1 14.5 4.0 21.6 10.5 72.4

3 15.1 5.0 33.4 10.1 66.6

6 12.9 48 37.3 8.1 62.7

9 13.8 3.9 28.2 9.9 71.8

18 14.3 42 29.5 10.1 70.5

24 11.0 2.3 21.0 8.7 79.0

Female mice were injected with testosterone propionate and were killed at indicated times. The
purified nuclei (1.5 mg protein) were incubated with (.1 mM ATP containing [ 7 -*P]JATP at (°C for 90
min, and then *P-labeled nuclear proteins were treated with .35 M NaCl. The radioactivities in .35 M
NaCl-soluble (nonhistone proteins) and insoluble (histones) fractions were counted.
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