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Mechanism of Castration-induced Apoptosis of Ventral Prostate in Rat
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ABSTRACT

Backgrounds: Castration-induced androgen deprivation triggers a sequence of events, which activates
apoptotic cell death of the androgen-dependent epithelial cells within the rat ventral prostate. To investigate
the mechanism of castration-dependent apoptosis in the rat ventral prostate, the regulation of apoptosis-related
genes was been investigated.

Methods: Azaline B was subcutaneously injected into Sprague-Dawley rat. The Fas receptor (Fas), Fas
ligand (FasL) and bcl-2 mRNA, as well as the protein levels were detected by RT-PCR and Western blot
analyses. Azaline B-dependent apoptosis was determined using TUNEL and a DNA fragmentation assay. The
transacting factor of the FasL promoter was identified by DNA footprinting and a DNA mobility shift assay.

Results: The rat prostate was regressed after castration, with and the involuted ventral prostate regenerated
by testosterone pretreatment, but not by that with FSH. Apoptosis of the ventral prostate was detected, after
castration, using toluidine blue staining, a TUNEL assay and an apoptotic DNA fragmentation assay. The
levels of Fas, FasL mRNA and protein were increased after castration. In the DNase I footprinting assay, using
the FasL promoter and a nuclear extract prepared from a control prostate, at least two sites were protected:
the SP-1 binding site at -283 bp and the prostate-unidentified factor (P-UF) binding site at -247 bp. The SP-1
binding activity vanished in the nuclear extract prepared from castrated rats. In the DNA mobility shift assay,
the SP-1 binding activity was slightly decreased after castration. Both the Bcl-2 mRNA and Bcl-2 protein were
downregulated after castration.

Conclusion: These results suggest that the Fas/FasL system and Bcl-2 may be important to castration-
dependent apoptosis in the rat ventral prostate, with SP-1 related to the castration-dependent regulation of the
FasL gene (J Kor Soc Endocrinol 20:230~241, 2005).
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A|ZE2] apoptosisi= HIEA) (embryogenesis) 3o LJE}
v AIE AP 7139 shielm] AlEAALS] Sl 2 ARA|
THEE FABREY F23F 985 3ol AlEellAl apopt-
osis7} 52 woll= #¢] 33, DNAS 43} =] &
Z, AIEAY FE =] apoptotic body$} 72 £ 0] %7
A9l &S Ho|H[2] A 2 2= bel-2[3], myc B
Fas/APO-1[4] 2t 22 307} whade] Z3bs]o] 1 thi
o] Aol wlEHcka ek

Apoptosis AZHZ Il FoJals AAFAE AAE
% Fast TNF/NGF receptor familyol] <%= type I mem-
brane protein®|™ Fas ligand (FasL)t} Fas antibody$} 72
hsb AlZW death signalS E4$lslo] apoptosisE F-5
&1H[5,6] ©]+= Fas mutated miceol|A] A}7pHed A3} gl g
Z FAA ARk vEkdIckar gkel7]. BE]E FasL2 Al
glof] ZasPH A Fasell 2 285171} metalloproteinase
of] oJ3)] AlExtel|A] Aek=]o] soluble FasLZE Fas®} ZAgls}
o] apoptosisE e H8~1113L &b, <= FasL2 Q1A
melanoma, 71}, tHARE A|EFo] wislEl o &7 oby|Zy) <
o HARAAIE 3lElshedle Hofslelel FES
9JrH12]. Bel-2+ apoptosisE A Als}= B} anti-Fas Ajol|
sl A= Bel-29] sleF=43} apoptosis7| Dofurla 4
2] Sk whHol] Bel-29] IFFAAlOlE Fasoll €13k apo-
ptotic signale] A=} Bel27} Zod=lo] Q)= mice2] A
HA A= 3P A] & Fas7} 3] 210 & Hol Bel-2
9] #2437} Fasmediated apoptosis€h= 273 THzlo]
YA gkrlar ghel13].

sk A o] A AFAIEE androgen®] 243}
ol AEAAT} apoptosis Abeolol] F&S o]Fo] 3 UA
3 AZTFE FARRL YrH14]. o] 7FA] 291Ee] o] H|
Algh ol HA=le] AT AHE =3kl androgen
o] AEeo] =47} apoptosis ol AR o7 Hofsl=
Zlo 2 A rH15]. a8HHE Sl olal AgAe] =5
o] f-==" o] A4 androgen 2EAGQ] 444
22| apoptosis = LFERITH16]. o] AGTAIEE wixe] &
2R AES] oF 85% 5 XAt glon] w3k E & 7
Asfloll= 2F 70% 7} apoptosisH Tk gl 16,17]. 23HEA|
& BZAYAMNA c-myc[18], insulin-like growth factor
binding protein (IGFBP)[19] 5] Bldg oz ol 534
g419] apoptosiset A glekar deqx] ek Bk g4
gl Fagt 5 AFSABAIREE AR A
A& (gonadectomy)ol] whE E|5o] Lol wfj Fas o]
S7F=la Bel-2+ 3122 =] o] apoptosis7} BolubA[wH20]
Fas mutated (Ipr-/-) miceolf= 3P8Aol] o3t #7d4le]
apoptosis7} 2 PoJupA] gk=rka A glel21]. a22vh

Z ¥ 5Z4742] Apoptosis 717 —

A A2 apoptosisoﬂ &t Fas/ FasL system
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ololl TFFZZ androgen X5F ¥ B4 A9 apop-
tosisE TUNEL assay 2! apoptotic DNA framgmentation
o2 20l¥}al FasL, Fas %12} W3S RT-PCR 2 We-
stern blot2& Zsl= 3k o|uf] FasL A4 247145
o3k wl okgke] A Aol olF Bk wlolck

Chat 2 e
1. NHSE U %250

324 %< (250~300 g Sprague Dowley AH8) A
ether Wsl S8 E3) okZ=u3ls w3 ol o
AAlolA) Aelo] Agaiel. wak ol ol ol
A7) $lall =t o 2= 7Md<<E (sham operation)&
Ak Ao 2 slglov] ot wiAle] S Afela ik
< =FA7] & AE3elSic). Testosterone S+ 5 mg,

FSH 201U $3og :3kE% 3087l FAsi9ck

1\t

o

it

2. Terminal deoxynucleotidyl transferase de-
pendent dUTP nick end labeling (TUNEL)
assay

ST 8 =T A HZelA Apop Tag”
Plus peroxidase in situ apoptosis detection kit A-&3}o]
FAsloinl. &, A-YA=2E 3.7% formaldehydeZ 3174
3+ ¥ paraffine block-s BHE tha 2RPEA7]E ©]8 5 um
TFAIZE vEEslo] poly-L- lysine *21¥ 2] slide $loll 4
< th 58CollA] 2417 &} 7Hdstod slideol] XA
Slide 4] ZZ]& xylene 2.2 €<=} ethanol & ThA] Al
=8l % terminal deoxynucleotidyl transferase$} anti-dig-
oxigenin peroxidase conjugate® HH2-A]7]3L diaminobenzi-
dine (DAB)2.Z W59 o methyl green®Z counter-
stainings}o] Fot u|7d o2 40000 AlokellA] 7783k

3. Apoptotic DNA fragmentation (Chromo-
somal DNA extraction) assay

APAxzZ o 2 HE]S] DNA ZA4| W DNA fragmen-
tation assay+ Tilly 5{22]¢] WhH-g w7/t Lim 5{18]¢]
Wem Afelgiet. S Agld=4E 5u 87F2] homo-
genization buffer (0.1 M sodium chloride, 0.01 M EDTA
pH 8.0, 0.3M Tris-HCI pH 8.0, 0.2 M sucrose)2}
Teflon pestle glass homogenizerg ©]-8-3l4] sl o]
follol] 0.0540 &32] 10% SDSE H7bslar Aek Egtslo]
65 CellA] 304 Bkg3k3ick vh3- % 028 -§2] 5M pot-
assium acetate s 37F8lo] 2 412 vhg 4 CollA] 1A17F 1t
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SAIZ1AL, 5000% gollA] 1027 A4 slgick. Axols
stod 0.018] &2 proteinase K (1 mg/mL)E 7l 5
0CollA 18417+ Hk23}gict. 18] 8-2k2] phenol : chloro-
form (1:1) B! chloroform $8& F=XFoz X3t &
ethanol 2 F1AAIZIcE A4lste] o2 XA=3 50 uL TE
(pH 8.0) bufferZ =91 th3 DNase- free RNase (0.5
mg/mL)E 1L o] 37CellA] 1A17F BkAIFEL o] o}
A] 14l g2F2] phenol : chloroform (1 : 1) 2! chloroform £
NG =R 02 X23lal ethanol 2 HAA|ZIE 4 sl
ode- HAE-S TE (pH 8.0) bufferol] o] A+ & 20°C
o Rt Ag3l9ir). DNAS end labelinge 0.5 pgel
DNA, 10uL9 CoCL7} 3=l S5xterminal transferase
buffer, 5 UL 2] a-*P]-ddATP (50 nCi)7} E3+5 uh-g-oof] |
UL9] terminal transferase (25 U)E 7}sfo] 37CollA 60&
HESA)17]w WS 5uLe] 025M EDTAE AAA|Zch
P ZA)%= DNAE ethanol® ZZAIA ©]Z TE bufferol]
o] A7) ¥ w7k 20 Coll Haksiglet. Pp EAH
DNAE 2% agarose gelollA] #7135 slo] gelS 7AZA7)
> autoradiography% Alg8sl9itl. Low molecular weight
DNA (<15 kb)ell A% [a-P]-ddATPS] Ak 7Az=]

gelS ZlHlo] liquid scintillation counter® 2743}t

4. Total RNA Z=H|

Total RNAYE Ultraspec II” kitS o]8s}o] Balsigich
5, ke 9 dlzdelli Agds AAlle] FAE
Zgsisick 45 FAlel 274 (1~100 mgd 1 mL) 7
<] Ultraspec II® $-HS 713l Teflon pestle glassE o]-83
A 298 AT o BUS 4 TolA] SEZ AT,
0.21 -&=F2] chloroform -&Hg 7hskar Z1e E9siqich
o]& thA] 4CollA] 587+ ¥Ex]slk, 4°C 12,000 rpmeollA] 15
1 AR sdek AAEEl 5 A NHS Fske] 0.54)
£2k9] isopropylalcoholS 7}k, o]ol] Ultraspec II resin
0.05u 82 7slo] F1} E3tslar 12,000 rpmeollA] 14
AEEl siGick oful] 3 FHEE 70% ethanol 2 2

13 AAEE A=A 7 18]5 375l DEPC A2

e 71l resinoll ZAetEle] $l= RNAE &5 A%

b b AL onlo of

N %

‘:]‘. 01%17'“ oé% total RNAT‘_‘T Aseo/Azso HOI'H];].AO = 1 l'o:}}__
245}, A58 wlbA] 70 ColA] 50% ethanol $%]
sigick

fT

5. Reverse transcription—polymerase chain re-
action (RT-PCR)

izt 8l 2Pt WA Agl4229] Fas B FasL
mRNA 23 ZAsl7] 913l Lee 512312 W2 w3
Park -5{24]2] W 2E RT-PCR< Al3¥s|8ir). 5, 11g9l
total RNAE 65 CollA] 5427+ 71 WAL -5 <rollA]
FAZ F 8uLe] 10xRT buffer (0.5 M Tris-Cl, 0.5M
KCl, 0.1M DTT, 0.05 M MgClL, pH 8), 4uLe] 10x
dNTP (2.5 mM dATP, 2.5mM dTTP, 2.5 mM dCTP, 2.5
mM dGTP), 1uLe] oligo-dT;s (100 pmoles/uL), 4 pL2]
RNase inhibitor, 10 U2] reverse transcriptases 7}sk &
HhS-oHo] 40 UL = =5 =A% F 42CollA] 1A17F HE3A
71 cDNAE FAsISIch cDNAE SFA17]7] 913l 10 1L
2] 10xPCR buffer (0.1 M Tris-Cl, 0.5M KCI, 0.015M
MgCl,, pH 8.0), 10 uLe] 10xdNTP (2.5 mM dATP, 2.5
mM dTTP, 2.5 mM dCTP, 2.5 mM dGTP), 100 pmolesﬁl
Fas, FasL =-2 Bcl-2 primer, 2 U2] Taq DNA polymerase
£ 713l F wkeHo] 100 UL =]=% 3le] PCR< Alg8el3]
t}. Fas®] PCR % Z71& 94 CollA 14 denaturation, 5
8 CollAl 18 annealing, 72°Coll4] 1% extensiondt th& w}
ko & 72Col|A] 3E final extension 31532, FasL2]
PCR Z=Z =712 94 CollA] 18 denaturation, 65 TollA] 182
annealing, 72Coll4 1& extensiondt vl wlA|Eto g 7
2°Col|A] 55 final extensiond}$31, TS bel-22] PCR &%
Z71& 95TollA 15 denaturation, 65TColl4] 14 ann-
ealing, 72 Coll4] 1% extensiondt th& wpA|Zho. 2 72 Col|
4] 5% final extensiond}] eppendorf Mastercycler 53322
353] HHEAZ ) o] ZF¥] DNA AHES 1.2% agarose
gel FollA A71dF A7 ¥ bandE RIS vhs UV-
transilluminatorsjol|A] AR Zedsldet B 315l Fas®} FasL
cDNA <374 Q0| ulz} $4JA17] oligonucleotide primers
2] o714} k=l PCR product®] size= Table 13} 2}

Table 1. Primers for PCR of Fas, FasL and p-actin and Size of PCR Products

. . . Size of
Sense primer Antisense primer
PCR product

Fas 5'.CTCAAGGATGTCTTCAAGTC-3’ (20 mer) 5'-CCCCGAGTTAAATGTTCGAA-3 (20 mer) 414 bp

. 5'-CATATCTGGCCAGTAGTGCACTTAATTC-3’ 5'-GGAATGGGAAGACACATATGGAACTCTC-3' .-
a (28 mer) (28 mer) P
bel-2 5*.CTGGTGGACAACATCGCTCTG-3" (21 mer) 5"-GGTCTGCTGACCTCACTTGTG-3 (21 mer) 228 bp
GAPDH  5-CGGAGTCAACGGATTTGGTCGATT-3 (24 mer) 5"-AGCCTTCTCCATGGTGGTGAAGAC-3" (24 mer) 307 bp
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6. Northern blot hybridization

Northern blot hybridization Virca 5{25]<] #-S ¥
Mg Lim 5{26]9] "ol wlel AJe¥slirl. Total RNA
(10~50 pg)E formaldehyde®} formamide £-Hs}oll4] den-
aturationd}©] formaldehyde-1.2% agarose gelZ #7]3%
5193l RNAE gel Z7E] nytrane membraneol] transfers}
o] 5xSSC (1xSSC=0.5M NaCl +0.015M Na-Citrate)
Z A3 71z%] RNA blotE hybridization (50 mM PIPES,
100 mM NaCl, 50 mM sodium phosphate, 1 mM EDTA
23 5% SDS7F ERkH &) GeHoz 60TellA 1A17F
=2} prehybridization A7] ¥ 885 W] 10° cpm/mL
2] probeo| E3%l A28 hybridization S-S 7] 7
2 250l 54} hybridization 3123t} Hybridization©]
Bup 5% SDS7F E3HE 1xSSCE AollA] 1087 Al
Zslar o] 22 gollo Z hybridization &Eoll4 2087
AA8E & autoradiography & sFic). o]l prostatein C12]
probe 22+ pClS Pst 122 Akl & ol 420 bp,
TRPM-22] probe 0.8 pT17HE EcoR 108 Atkslo] ol
< 1.7kb2] DNA fragmentZ- electroelutiondt th&- random
primed DNA labeling kitZ “PZ- labelingslo] ARgs1ie).

7. Nuclear extracts XA

Nuclear extracts®] ZAI= Gorski 52719 #HH-& Wl
& Lim S(28]2] whol Slsjo] Alelalch A% el 2
UrzZel] 58] 22F°] homogenization buffer (10 mM
HEPEC pH 7.9, 25 mM KCl, 0.15 mM spermine, 0.5 mM
spermidine, 1 mM EDTA, 2 M sucrose, 10% glycerol)&
7Fskeq glass teflon homogenizer@ 8% *|2]3t 3 Sorvall
AH 627 rotorZ 25,000 rpmoilA] 558 244 slsick ¢do]
A AATE homogenization buffer : glycerol (9 : 1) Lol
25 mLZ F-FA17] & t}A] Sorvall AH 627 rotor® 25,000
rpmollA] 455 h4slo] HE2S dlr}. o2& 15mL
9] Lysis buffer (10 mM HEPES pH 7.9, 100 mM KCl, 3
mM MgCl, 0.1 mM EDTA, 1 mM DTT, 0.1 mM PMSF,
10% glycerol)Z all glass dounce homogenizer (A type)s
o] gzto] F-FAIZck o171l 0.18) &S] 4 M (NH4),SO,4
= 7hste] AlstellAl 304 E}F HIRE $- Sorvall Type
65 rotorZ 45,000 rpmollA] 1A]7F 24461} A ols
HA HEEE7F 0.3 gmLEE k2] (NHL),S0, 242
7 % 35,000 rpmollA] 2582 QA slgiek ol A
o A T4 glom 5Ql v 1 litere] %
A4 EHe® 4~12417F FABIAL 12,000 rpmellA] 4] 5}
o] JAEE AASIGIE dofAl Gl vk EFsled
-70°Cell Hakslalar d oA ARgslgict

ot 2 o o

of

)

T EZH749] Apoptosis 71 —

8. DNase I footprinting

1) End labeled DNA Z=H|

50 ug®] pGLBasic-FasL-Luc-3-& Hind IIIZ Axlslar
phenol, phenol/chloroform, chloroformo.2 *J2gF v
ethanol & ZAA|7l 3 calf intestine phosphatase (CIP) =
dephosphorylations}o] ©]Z t}A] [v-"P]-ATP (6,000 Ci/
mmol)E o]-&&}o] T4 polynucleotide kinase®Z gk FA|
gl ok Xho 128 Xels}aL 1.2% agarose gel 2 A7]93%
3t % long wave UV trans-illuminator® 317 bp2] band &
gelzlgirk. o] bandE Zeho] JETquick”™ elution kitE:
Ag310] AL 1 S S 28810] Algel] A-8s13ick

2) DNase I footprinting assay

DNase I footprinting assay+ Lim 5{28]2] ®*Hel| wjz}
Alestaiet. & 1uL2] end labeled DNA (10,000 cpm)&}
iz, 3PS B azaline B FARES] 2FellA] =24
3t 80 ug9 nuclear extract, 10 L2} DNase I footprinting
buffer 300 mM KCl, 100 mM HEPES, pH 7.9, 40%
glycerol, 5mM DTT), 2 uL¢] poly[dI-dC] (1 mg/mL), 2 1
Le] 5mM PMSF7} 23k vhgos 1587F Wvsiell A
523k vha A gdwke] DNase 128 A 2lslo] 10 53t
%) & F ukg AAN (0.6 M NaCl, 02% SDS, 10mM
EDTA)S 718193} ©]& phenol/chloroform 23], chloro-
form 13] 2] 3 ethanolZ FAA|A 5% sequencing gel
2 A7]ds & thS autoradiography & A8¥s}c)

9. DNA mobility shift assay

DNA mobility shift assay[28]% 20 pg nuclear extract, 2
UL poly[dI-dC], 4uL2] 5xmobility shift assay buffer (60
mM HEPES, 300 mM KCI, 25 mM MgCl, 60% glycerol,
| mM EDTA, 1 mM DTT, pH 7.9)7} Z8ke] ukSoHe: 15
F7F Al 2ol|A] ZEX]g of-g 3,Plabel¥] DNA probe (Upp-
erstrand, 5’-AGAAATTGTGGGCGGAA ACTTCCAGG-
G-3)3} 3087 HHS-A7]13L 4% native polyacrylamide gel
olA A7|dE 3 vhg 712A17] & autoradiographys}od
DNA°l| Z3kd shildS F7gslgick ol 48X DNA
probe:= cis-elementE 3E3Fs}+= oligonucleotide S $HAds}

o A3k

10. Western blot

3P gl k] ARAS AAlsle] oA Aas
FAslo] -70°Cel Bslgl o, o]F 22| 100 mgoll RIPA
buffer (1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS
9l protease inhibitors (0.02 mg/ml aprotinin, 0.1 pg/mL
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leupeptin))= 3 mL 7}3}o] Teflon pestle glassE ©]-8s}o]
AFsidek siFE 13,000%g, 4TslollA 305 AAlslo]
A NG o9l w1 o] 52] A2k Bio-Rad protein assayE ©]
Ssllom Lk Hslo] 70Tl Bakslo] A3l

2) Immunoblot analysis
40 ng®] ThAS 15% SDS-PAGEo] H7]dE3t

*

o

nitrocellulose membraneol| transfers}$it}. ©] membranes
5% skim milk 842 o]8, 4-2ol|4] 1417} blocking3}t v}
< & AEsle] 1X} dAIZE Fast 0.2 pg/mL  rabbit
polyclonal antimouse Fas antibody, FasL+ 0.2 pg/mL
rabbit polyclonal antirat FasL antibodyE 12]3L Bcl-2&
0.2 ug/mL mouse monoclonal antihuman Bcl-2 antibody &
ARgsi9de). 24} ¥kl 2 HRP-conjugated antirabbit IgG
antibody 2! antimouse IgG antibodyE 20004l 3]4slo]
A8319) 2™ Amersham Pharmacia BiotechAF2] ECL sys-
tem o] &3lo] X-ray filmol] Z3slo] dslgick

11. 7|Ef &Y gi

Nuclear extract®] THHA =S spectrophotometers
o] &3 Kalb 512912 Axo/Axso 8ol wheh AJegalsiet.

[16,17]. o]ol] & Ao wix] nehdE wgioa 7]
AlzZof] o3k androgen 57 X5t F A A=z2 o] e}
Q1 Ws-& AAISe). w14 48417 ¥

o] WEEGom 59U Folle ¥ W ElSo] velyrth
Testosterone A1X2] ¥ 3345 e ull= A4 =229
E52 R A ok Eelo] AgldzA] o] v|oir) Vbt
o FSH AXg] 38 vl testosteroneT = D] AHA
z2)9] E|Zo] AT TFoE 3]uEA ¢t} (Fig. 1).
uleha] B Agz7dslella veld AgdslzAe] Elge]
<ol v androgen Xpehell o3l Hgddz2hl test-
osterone®] 17 o2 veht di9lo] ERIx|gid

2. I3 E £ prostatein C1 & TRPM-2 &

N

2kl

g

Prostatein C1- androgenol] 2J8ll ZAW= prostatic
steroid binding protein .2 31¥F8Z F androgen Uo|
oA 1 A} whdo] 7hAgkcl30]. gt TRPM-2
(testosterone-repressed prostate message—Z)T‘:‘ asAE 2
Z7H31]1=]3L androgenel] ]3] A== whiid R L]

Sham
Cast

-
(7]
L
+
-
(2]
(33
(&}

Fig. 1. Regression and regrowth of the rat ventral prostate
gland in response to androgen manipulation. The
ventral prostate obtained of 48 hours (A) or 5 days
(B) after castration are shown, respectively The other
assays were performed as described in Materials and
Methods. Cast, castration; T, testosterone; FSH, foll-

icle stimulating hormone.

Sham

3 6 9 12 36 48120 (hr)

- | 00008 -
TRPM -2 .

288 -

188 -

Fig. 2. Time course of the castration-dependent changes of
prostatein C1 and TRPM-2 mRNA in the ventral
prostate. At the indicated time, ventral prostate was
removed from groups of rats which were either sham
operated or castrated, and total RNA was prepared.
Total RNA (30 pg) was analyzed by Northern blot
hybridization using prostatein C1 and TRPM-2 cD-
NA probe as described in Materials and Methods.

glrt olol] B A&o||A] 11383 £ testosterone ] X}gho]
doluke=rhs Islr| flste] AR 5ol Fest 7t
2l prostatein C13} TRPM-2 8-S Northern blot hybr-
idization® 2 7348}t Prostatein C1 mRNA+T W2
ol Wigle] Frkxlo] glovt kS 48417 ¥ Zazsid
©1] TRPM-2 mRNAE tzTol|4] uiadg]x] ko) st
2% 48417 3 Whglo] Al ==k (Fig. 2). o]+ &
AgollA 1318 %<0l wlE androgeno| FAEo] S-S
A8 Aol
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Fig. 3. Terminal deoxynucleotidyl transferase dependent dU-
TP nick end labeling (TUNEL) assay after castration.
They were visualized by diaminobenzidine (DAB)
and other cells were counter stained with methyl gre-
en as described in Materials and Methods. A, sham
operation; B, castration; C, testosterone supplementa-
tion. Magnification: x400.

3. 18"E £ TUNEL assayZ 0|88t apo-
ptotic cell2| ZA4

3 3 A e] BEAgAe] EEEm o= andr-
ogen 7ol eJall g4l A4 A|E7} apoptosis® 7] ulf
el e gEi Slrlle). olol] E AgollAE nghH %
T A=A =29 apoptosisE Belsl7] 9lsle] TUNEL
assay S AlEHslc). & =T, 3E S 9 testosterone
A3t 18-l 22 TUNEL assay S Alsighi}
iz AFA AlZEolA = apoptotic cello] 712] =]
ko) 18- % 48417k Foll= apoptotic cello] F7Fs}
9o o]E apoptotic cell 52 testosterone2] AX]2] Zof|

AA—
© WA FShek (Fig. 3).

¢

k=3

4. TEXEE T MBIM XZF9| apoptotic DNA
fragmentation assay

wre] A z2elA vk apo-
ptosisE &RI3}7] 9810 DNA fragmentation assay S Al
Waiglel, & AHE 48417 F AYAZAE Aol

apoptotic DNA fragment& £215}7| 23lo] AgdubHol] w}

2

aE

=

HZA=42] Apoptosis 71A —

cast+T

13
<
=
[

cast

15 kbp

<555 bp
<370 bp

<185 bp

9r
st

2sr

< 25}

Z o

(=) 2’4-

=2

S53r

CEpY
L m B
0 . .

Sham Cast Cast+T
Castration

Fig. 4. Testosterone suppression of castration-induced apopto-
tic DNA fragmentation in rat ventral prostate. Before
castration, testosterone (5 mg/day) were subcutaneou-
sly injected as 24 hrs intervals. After 48 hours, the rats
were killed. a, DNA was isolated from ventral prostate,
labeled on 3’-ends with [a-32P]-dideoxy-ATP, and ana-
lyzed by electrophoresis in 2% agarose gel. Autography
and P-counting of low-molecular weight (<15 kb) DNA
fractions were followed. The amount of [a-32P]- dideoxy-
ATP incoporated into DNA fractions from different
groups were compared with that of intact animals at
each time point an arbitrary unit 1.0. Cast, castration;
Sham, sham operation; T, testosterone.

Z} DNAE ZAle] 3’-endol] terminal transferase®} [a
-P]dideoxy-ATPE *’P-ZAI8}0] 2% agarose geloll %17
o3&k vk 3K F =] apoptotic DNA fragment
7} JE=EQJ o o]+ testosterone AX 2] ol A2 of
27 FFoE 3]EF ) (Fig. 4). o= AHA =49 &
Zlel] testosteoneo| Wi FQ3HS- KA}

W

5.

IEEE £ FasL R8XL

L

Fas-mediated apoptosisol|4] FasL-& Fasol] Zglslo
apoptosisE gtk el QurHs.6]. ololl zHEE
5 A5l =2 9] apoptosis 710l i3k FasLe| =145
urs]7] Slel A AlRfeiaich. WA s sl
FasL mRNA®] W55 #QIsly] flsle] 1845 & A7t
7d7}el] whE FasL mRNA W55 RT-PCRE A3t nf
FasL mRNA %2 238 bpollA] vtebskom A|7ko] 7 7itel|
e} A3 S7Fslgict (Fig. 5A). 313F4% ¥ FasL ©hid
2k] 35S FasL9] polyclonal antibodyE o]-&&lo] Wes-
tern blot &2 743k v} FasL thilA=ke- wskds ¥ =
ol vlell 7113l (Fig. 5B). 13-4 & A==

=2

T
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Fig. 5. Time course of castration-dependent change of FasL
mRNA in rat ventral prostate. The FasL mRNA and
protein levels were measured by RT-PCR and Wes-
tern blot, respectively as described in Materials and
Methods. PCR products were saperated on 1.2% aga-
rose gel containing ethidium bromide. Animals were
killed at indicated time after castration A, RT-PCR; B,
Western blot.
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Fig. 6. Effect of testosterone and FSH on castration- induced
FasL gene expression. Before castration, testosterone (5
mg/day) and FSH (20 IU/day) were subcutaneously inje-
cted as 24 hrs intervals. The FasL mRNA and protein
levels were measured by RT-PCR as described in
Materals and Methods. PCR products were separated on
1.2% agarose gel containing ethidium bromide. A, RT-
PCR; B, Western blot. T, testosterone; AzB, azaline B.

apoptosis+ testosterone®] L] Fe=|o] gJgoz H A
HollA 33143 & 07]-51 FasL ®&ol] g} testosterone
o] ke 7). 73823 % Z7]%) FasL mRNA 5
FasL GHHAEES- testosterone A4 g]ol] o3l =z 2
2 Zha]9 ot FSHE s o] figlth (Fig. 6A, 6B).
ol 138 ZE T Z7}E] FasL 414 Whsol] testosterone
o] Apcto] WA HAx]o] U5 AR
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Fig. 7. Time course of castration-dependent change of Fas
mRNA in rat ventral prostate. The Fas mRNA levels
and protein were measured by RTPCR and Western
blot, respectively, as described in Materials and Me-
thods. PCR products were separated on 1.2% agarose
gel containing ethidium bromide. Animals were killed
at indicated time after castration A, RT-PCR; B, Wes-

tern blot.
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Fig. 8. Effect of testosterone and FSH on castration- induced
Fas gene expression. Before castration, testosterone (5
mg/day) and FSH (20 IU/day) were subcutaneously injec-
ted at 24 hrs intervals. The Fas mRNA and protein
levels were measured by RT-PCR and Western blot,
respectively as described in Materials and Methods.
PCR products were separated on 1.2% agarose gel
containing ethidium bromide. A, RT-PCR; B, Western
blot.
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Fig. 9. The pattern of protein-binding site on the minimal FasL promoter region.
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The FasL promoter fragment (Hind II-Xho I) was labeled
-318 bp position of the coding, Upper strand. The labeled

probe was incubated with 80 pg nuclear extracts from rat testis, and the mixtures were digested with 2 UL of DNase | (4,000
units/mL) for 30 minutes on the ice. After extraction with phenol/chloroform, the DNAs were resolved by electrophoresis on a 5%
polyacrylamide gel in 8 M urea and the labeled DNA bands were visualized by autoradiography. The lane indicated by A+G is the
wild type probe digested at adenine and guanine residues. The other assays were performed as described in Materials and Methods.
A, DNase I footprinting; B, the sequences of 5’-flanking region of FasL gene. The arrow denoted the hypersensitive site. [ ], no

protection; Il protection.

TH

ol whel HX}F S7FslSAet (Fig. 7A). 32HE ¥ Fas ©F

Azke] W58 Fas9 polyclonal antibodys o]83slo
k-1

=z

1=

puy

Western bloto & 73AHgl v} Fas ghzke w383 & 1)
Zol| vl F7Fslsict (Fig. 7B). 185 $ Asi4l=4]

9] apoptosis testosterone©] BH3] FHE|o] glFoF B
Aol 13HH 3 T Z=7}5] Fas WHdo]] thgl testosterone
o oJabS ZAIISIEE MBAZE ¥ Z7HE Fas mRNAG
9 Fas §HH-2- testosterone ZAX|2lol] 28l thza- 08
|9l o) FSHE %13 edgfo] glolrh (Fig. 8A, 8B). ©I

% % Z7)5l Fas $XA} vFsol| testosterone2)
B3s] PaEo] Al AR

t
tot
Y
o

fe) KeXKel
==

ol
M
=
bal

20IXIe| 53

71484 13k
Elfom oufl FasL §4#F
promoter?] A} A Hel|E= o]
SP-1 (-283 bp), NF-kB (-218 bp), TATA (-132 bp), v-IRE
(-78 bp) AHF7E EAfels Aom Hasa 9lr3l,
32]. whepA] ¥ 3 AR 2F o' e 27} nuclear
extracts ZAIEE tha FasL 34 promoterol] Z3tsl=

transacting factors-5 DNase I footprinting HFH o2 F4

ZZ)9] apoptosis7} L}
%7kt FasL

Z Ad#A] cis element?]

skal a2 WE oFE Ao s skeE
AARzA7IR e ofshs AghiAIZE
Pe gtk w4 b EstA

9] A =zZ o ZHE] nuclear extractE ZAsto] A7)z
712 & DNase 1 footprintings A|2§&t B} SP-1 (-283 bp)
g w2 e AE-E 937149 (247 bp, -GAGGCTT-
oJ&} prostate-unidentified factor, PUF)oll ZA%}s}i= thia
o] /8% o1} NF-kB, TATA -5oll ZAdshe shild2 vt

orL

s
A=A okgkek. % 48417 3 ARl zA oA =AI3E
nuclear extractol|A]5= SP-1 (-283 bp)oll ZAglsl= gL
712] A}zl o P-UF (-247 bp)oll ZAgtsh= whant ozt
=|2Aet (Fig. 9A).

3R SP-1(-283 bp) ZA¥FSloll ZH3tsl= dgkzo]
SP-1(-283 bp) Aol SolH o ZHysl=AE vl
7] 13l SP-1(-283 bp) ARFAE FEhslar Sl o4
oligonucleotide 5~ DNase 1 footprinting ¥F-g-2Hel| com-

petitorE= 713101 competition assayE AlFhE ull
SP-1 (283 bp)oll ZAsgtsh= @i de- Sp-1(-283 bp) 4
AR5 competitiongie wis A= o1} TATA (-132 bp)
ZHFHIE competitorZ P& wl= FEgS A ok}
(Fig. 9B). ©|i= SP-1(-283 bp) ZgH-?loll Agtsl= &gt
W2 SP-1 ZeH9l7t ZE3hE 9d7]Adel] HolHQl 3t
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Fig. 10. Effect of castration on binding activity of nuclear
extracts of prostate to SP-1 motif. Nuclear extracts
from rat ventral prostate of sham and castrated were
incubated with 32P-labeled double strand oligonucleo-
tides corresponding to -293~-266 bp from the transcrip-
tion initiation site. DNA-protein complexes were res-
olved native 4% polyacrylamide gel and visualized
by autoradiography. The other assays were performed
as described in Materials and Methods. Free did not
contain nucear extracts. FD, Free DNA probe; Comp,
competitor.
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8. DNA mobility shift assayO| 2|gt FasL
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gtot= SlTHHZEIQIXIS| AXNBIE

—_— 1= —_
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ZAgHESlol] A== dchilAo] x| 9lem ol a3t
A& * A9 A=xick wEbA o] F -283 bpe] SP-101] A
3ol ekl olxlE2o] ok w5-8 DNA mobility shift
assay = 7ZAsloich. WA tzF2] nuclear extractollA1E
SP-1 Z3H59lell Zglel= dghido] AZEx|gl o) w3k
A & 5ZA7AolA ZAIRE nuclear extractE AAEUS
ui= SP-19] ZgdAdo] Aol A==A] ok
Zo] SP-1 Z3HT9] (283 bp)ell Sold ez Ajsl=rt=
TFHsk7] 918l TATA 2! NF-kB Z3HH$]E competitor &
AL30e o SP-1 ZA379] (283 bp)ell thek sp-12] Z3t
PAolls A8 ke vIXA] efdrl (Fig. 10A). whA] o]
A2 Sp-1 ZAF9lel] SolHQl sP-10% AYZEH o]
= U7 EZSAYAA FasLe| B Alel] Hofshs
A AFgkL

SP-1(-283 bp) A%Le]ol] Agtsl= sliclulz o] vlko)
31312 Zol] whE testosterone ] 7HA: wiiEQlA] Bls]7] S}

=

H R
o] testosterone AX]g] & uskHZEslo] oS A=z
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Fig. 11. Effect of testosterone and FSH on castration- induced
Bcl-2 gene expression. Before castration and azaline
B administration, testosterone (5 mg/day) and FSH
(201U/day) were subcutaneously injected at 24 hrs
intervals. The bcl-2 mRNA and protein levels were
measured by RT-PCR and Western blot, respectively,
as described in Materials and Methods. PCR pro-
ducts were separated on 1.2% agarose gel containing
ethidium bromide. A, RT-PCR; B, Western blot.

Sk % & 7Rk SP-1 ZRKESlel Zdtels dlinhilo]
=T FFoR 3EE9r} (Fig. 10B). o]& 13H8% &
FasL -4} W&lol] FasL promoterol] 1= SP-1 ZA&-$]

ofl gt whide] Fadhe A
9. MBHE £ Bcl-2 FER W

Bcl-29] s}k=2A3) apoptosis= WA Fedido] glo
Z|< Bel-27} Fasoll €]t apoptotic death signal A28
kol oA QleHi13]. olell B AjlellA a3k &
YdoJu= apoptosisel] Bel-2 §512F w&le] AHAdS 8
7] 98l 13AZE T AL FZE3)T total RNAS ZA]
slo] RT-PCRS Al¥sl3ir}. thz=gtoll4= bel-2 mRNAZE
Aot g = Akl om o] testosterone X1
HelZ 3]5= 9ot FSHell oJai= oddfo] glglch (Fig.
11A). &3t w3143 & Bel-2 ghuiRloke] HE-S Western
blotoZ ZARE uh tiagelld] EAfelR] Bel-2 i
3PS & 7hAsl9l o o]= testosterone AXE] I ¥
B0} FSHell el o] §iict (Fig. 11B). o]
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of] whE Bel-29] slgkzAo] WAls] o] 35 At
gk

» 5

Androgenic steroid& sg3sl= F93F £Z]9] 31315 #
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