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The Inhibitory Effect on Androgen Receptor—-Dependent Prostate Cancer Cell
Growth by Anti—-Histone Acetyltransferase Activity from
Terminalia chebula Retz. Fruit Methanol Extract

Yoo-Hyun Lee

Dept. of Food Science and Nutrition, University of Suwon, Gyeonggi 445-743, Korea

ABSTRACT The inhibitory effect of histone acetyltransferase from methanol extract of Terminalia chebula Retz.
fruit (TCME) was investigated in prostate cancer cell. TCME significantly inhibited histone acetyltransferase (HAT)
activity by over 50% at 100 pg/mL concentration. TCME treatment repressed androgen receptor (AR) mediated tran-
scription, mRNA level of AR target genes, prostate specific antigen (PSA) and NKX-3.1, as well as AR acetylation.
Finally, the prostate cancer cell viability was dramatically reduced by TCME treatment at 0~ 100 pg/mL concentration.
These results indicated that TCME, as a potent HAT inhibitor, could suppress prostate cancer cell growth by AR

mediated transcription regulation.
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colorimetric assay kit Biovision(Mountain View, CA,
USA)o| A +9)3}31 2., Easy-spin total RNA extraction
kits= Intron(Seoul, Korea)olA T3t AFE-3FT).
Lipofectamine 2000 transfection reagent+ Invitrogen
(Carlsbad, CA, USA)llA] 7-}18to] ARg-skglon, &A=
Upstate Biotechnology(Charlottesville, VA, USA)<}
Santa Cruz Biotechnology(Santa Cruz, CA, USA)ol| A
Ydato] ARGsEGlTE & ARl AR&E pGL3-PSA con-
structi= AAIH St oI et AAA ngde] Algeisl e
™, androgen responsive element(ARE)E X381 U=
androgen dependent reporter construct®]®, pGL5
SV40< control vectorZ AR5 1t}

MIZZHH 2

LNCaP, DU145% RPMI1640 s =]l A, MCF-7 A5
= DMEMel A 10% fetal bovine serum(FBS), 1% anti-
biotics/antimycoticsE& 78l 37°C, 5% COp 279 &
3 incubatorol Al wj %= T},

HAT 2o &3

HeLa AIEXZ5E L nuclear extract(NE)Z(13) HAT
gd& SA4skSith HAT 249 574 F HAT activity kit
= o] &3k g o =AHL Biovision?d protocold wskt},
Eo]4 9l HAT @22l p3007 CBP @iz &4 ZAH &
gk dA g A4 thgF 2tk NE+ anti-p300(Upstate
Biotechnology)®} anti-CBP(Santa Cruz Biotechnology)
polyclonal antibodyZ A}8-3}¢] immunoprecipitations
3kt 150 ugd NEZ AH7]9 antibody % protein A/G
PLUS agarose bead®} &7 4°Coll A 18A17F vk&-A171 &
HAT buffer(50 mM pHS.0 tris, 10% glycerol, 0.1 mM
EDTA)E 23] Al¥3sla HAT &4S 5433tk Autor-
adiography®] 7%= th&3 2ol Alg&tqith. NES HAT
buffere} st 30°ColA] 6037+ 1 ule 4.7 Ci/mmol
[3H]acetyl coenzymeA<S} $t7] ¥F-3-A]7]31 SDS/PAGE
(15% geDoll A £28]A17] ¥ autoradiography® #4133}
t}.

o U

Reporter assay

LNCap AlEFE 6 well platee] 500,000 cells/well9]
U2 93k, 16A17F] A 3 reporter assayE ¢35k
o] transfections Al d3F3l k. Transfections ¢13}o] 6
well plate B pGL3-PSA 0.5 pg¥ pGL5 SV40 1 nge
AREEGl o, Ale) & 24413 Bt <F3leiTE. Androgen
A7boll W& A ] AANEEE B 7] 98t 10% char-
coal-stripped FBSE %7}t RPMI1640 vjA| 2 1&gt
48A1%F FoF mMl e A&5% §, 4 androgend! 50 nM
R1881(Sigma-Aldrich Co., St. Louis, MO, USA)< 7}#}
Hetg FEd TCME 0, 50, 100 png/mLe} 34 718

do

ok tA] 16417 3, AEE -5 et dual luci-
ferase assay(Promega Co., Madison, WI, USA)E A| 33}
e

Total RNA2| FZ&1} real time PCR

Real time PCR A3 & $3F total RNA F=2 §3}¢,
LNCaP AlZZ 500,000 cells/welle] @X= =2 6 well plate
of 5331 10% FBSE 3 7Fg RPMI1640 sl =] ol A] 8l
3tk A E7F 90% confluenced =238 v, A EZ
PBSZ 23] M 3s}al 10% charcoal-stripped FBSE 7}
3 RPMI-1640 wjA] & wdkabar thA] vl el i), 48471
% A androgen®! R1881& 50 nMS X 7}star, thA
6A1ZF & 71A; W EHe &9 TCME 0, 25, 50 100 pg/mL
o FEE 7 H7leeh 1643 F, AEE SR
total RNAS FZ38t3 cDNAZ 4383l

Real time PCR #4412 SYBR Green PCR Master mix
reagentE ©]-83}9J(ABI Prism 7700 sequence detection
system, Applied Biosystem, Foster city, CA, USA) t}=
W 2e xhoR Adgsgith. BE A= GAPDHe whet
AdH oz TSI PCRS 94°Coll A 2%, 94°Ceoll A
30%, 55°CellA 30%, 72°CollA 30%, 18]l 72°CellA]
THAl 10423 27 cycle® AP YTt & 22 AR Z
golH = tL-3 2} PSA+= 5'-AGTCTGAGGAGGTGT
TCTGGTG-3'# 5'-GAGGTCGTGGCTGGAGTCATCA
-3', NKX 3.1 5-CTGTCAGCCCCTGAACGG-3' ¥ &'
-AACCATAT CTTCACTTGGGTCTCC-3'e] Al-&-5 3o
™, GAPDHE 5'-CGCGGGGCTCTCCAGAACATCATCC
-3'7} 5'-CTCCGACGCC TGCTTCACCACCTTCTT-3'
o] AFEH AT, BE HhE2 4P R o2 AlgEglon,
relative expression ¥ SD values= comparative method

& Apgstel Ausgn

ImmunoprecipitationZ} western blot

100 mm plateol] ®jFE LNCaP AlX*7} 90% con-
fluenceo] =g3t9 S W, 10% charcoal stripped FBSZ
%7} phenol free RPMI1640 #IA| 2 ug+a}3i ), 484]3F
<, 50 nM R1881% TCMEE &%= 2|3l 164 1H]
At & 35435} RIPA bufferol lysiss}$it}. Lysate= 1
uL.¢] monoclonal anti-Ac lysine(Santa cruz Biotechnol-
ogy)dl protein A/G PLUS agarose bead®] 4°CojA]
overnight 2|33tk A2ES 10% SDS gelell #1719 %
& Al33kal, AR antibodyZ W83} enhanced chem-
iluminescence kit(ECL Kkit, Pierce Antibodies, Rock-
ford, IL, USA)E °]&3ate] &<lstith

MTT assay
F 259 AYMLAEL LNCaPZ DU1455 96 well
plateo] 10,000 cells/well2 ®F3tm G2



MCF-7< 5,000 cells/well2 #F3}o] ujFstich. vl
2473 5, PBS® 23] Al &5 ofal FBS7F X344 &2
WA 2 243 & TCMES 0~0.2 mg/mLe) FXZ A 2la}
o] sttt 48A17Fo] At 3, 3-(4,5-dimethylthiazol~-
2-y1)-2,5-diphenyltetrazolium bromide(MTT, Sigma-
Aldrich Co.)& HiA|ell Zd7kslo] 2413F gt viFslaL @43
% blue formazan< DMSO°] =¢] 570 nm%} 630 nmeol A
microplate reader& AM&3t] MEZAEES SA3IS
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FAAGE SlgmaStat(versmn 3.5,
Systat Software Inc., San Jose, CA, USA)Z o] &3} t}.

TCMEQ| HAT &M Xaf

7hA}e] WS 3% E(TCME)] HAT &4 Ad 592
A3 A3l Fig. 1A9 £t FE2ES A8 &
Ak skl W, 25 pg/mLY-E 100 pg/mL7HA
oEA o7 AslPon, BE Fr= Ao st
91 o2 AYBAS Kol Aoz JERITHIX0.05).
50 pg/mL¥-E & 50% o4 A aE Btk So
HAT chal o _11,_]—?151— A& &= Fig. 1B C] 239

O
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F Q%] e F9= ¥ 503 100 pg/mLE it

TCMEE A#]5}31S © CBP9}F p300el4 2] 42l
daE Bmuh £3] p3002 A$- 50% o2l A=
o, gk [gGe] #h2 Wk fldd A r:Hij]g
Uelgtt. o2& A3t TCMEZF HAT A& &4 S 2t
om, HAT @il Z p3000]A] Seol&l &4 EC‘J
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3] AT

4, gallic acid(14), EGCG(15), garcinol(16) 5=
&3 Add AAE 718 HAT AsiAIZ B8 A] ot 53]
Aol HAT 42 3| ~E9 ofAdsiE ofet
AR9] ol d st E SF3Iste] WAtz FES v 9o

AAES 7Hko 7 3 HAT &4 AaiA=
[e)

TCMES| AR OH7H FA}F EAdo| i)
TCME 3Z%%0°] androgen ¢£%el AHA x
LNCaPoll Al AR w7 A& z2do) v A= d3¢FS &
=)

&}7] $]3}o], ARE(androgen responsive element) -

22

A 3E

tlo o ro

7FA1al 21+ androgen dependent reporter construct®
M3l transfection A7 3 luciferase 45 A3t
(Fig. 2A). LNCaP A E+ 48A17F &<t charcoal stripped
Wi 2 22]3F 5 ¢4 androgen®] R1881& 18417 &<t
A3t o, TCME 288 R1881 2] A, 50 ¥ 100
ng/mLe] s%% TCMEE A sgivt. 2 23 R1881%
A g v v wfj, TCMES] 7+ A ] sXdA 9%
o v gAS nilon, 53] 100 ng/ mLe oA =
40% o1/l As&s Btk

t}&-© 2 endogenous AR target gene?l PSA % NKX
3.19] mRNA @& v x]= 945 real time PCRZE &<l
SHATHFig. 2B). AA] 719 & 2ol A& Al
A3} R1881 Aol A= PSA ¥ NKX3.1 4% ZF &2
mRNA 23S Belon TCMEZ} s=2FEH o7 wh
AP 100 ng/mLe] Mo A& ol F-3 % A g
B AT FAEE FES BAS G g Al
Lo At A, TCMEE AR 7l AAS 9jAlgc}ar A
] AR target gene®] mRNA & o] At Azt

gl

[
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TCME X2|=2| AR OIME St X5
TCME A 27} AR obAlE dtel] WA= 9% gls7]

(b)

Fig. 1. TCME has a HAT inhibitory activity on
various concentration of TCME. (a) Histone acety-
lase assays were performed with nuclear extracts,
(b) with immunoprecipiteated products (anti-CBP,
anti-p300 and IgG) and (c) with radiolabeled acety-
lated histones. Results represent the mean values
with SD of three independent experiments. "P<0.05
or "P<0.01 is assessed as significant differences
between the untreated group and TCME treated

100

group.
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Bt thA] i Fsta 3 E AIEE lysis AlA ARE-3ESIT
Lysate= £9°]% 2l lysine residued] ol g3} ¥ A&
ZA3sl7] $13te] anti-acetyl lysine®.Z immunopre-
cipitationS A 83}, anti-ARE western blotS A] &}
At Fig. 39 238} 2Fo] R1881& AZsES o ofAlE
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TCME®S| MMMz

TCMEZ} t==24 9]
T2 A XA Hol= ¢l
ko] AAEFdet. Aol AL
¢l MCF-7, ¢t==24 H]oj&Z Ay
2 o] AF oA AbgH LNCaP S 2= TCME 0~200 ng/
mLe] FEE 24A17F Fot A3t MTT assayE A A8t
Atk LNCaP9] 49 == A a7hE & F ARem,
100 pg/mLe XA 40% A% cell viability7} JA ==
A2 9dS = dgder, MCF-73 DU145¢] 4% 5o
FE T A= TCME Mo & xfolE o]z ot

g0 Aol AFdl5o], AR olAlE 3} ) Al= Fig.
4ol A F=2Al o APAAEZe] IS dAYTa A

Gl
(b)
PSA
*
*
Fig. 2. TCME repressed AR-mediated tran-
N . scription activation. (a) LNCaP cells were tran-
50 100 siently transfected with pGL3-PSA and pGL5

SV40. Cells were treated with or without
R1881 and TCME (0, 50, 100 pg/mL). Results
are presented as relative luciferase activity.
Mean values were calculated from three in-
dependent experiments. (b) Real time PCR
analysis of PSA and NKX3.1 were performed
16 h after treatments with TCME (0, 25, 50,
100 pg/mL), with or without R1881. Results
represent the mean values with SD of three in-
dependent experiments. "P<0.05 is assessed as
significant differences between the untreated
group and TCME treated group.

R1881 - + + +
TCME - - 50 100
(ng/mL)

IP: aAcLys

Blot:aAR F -

Input:cAR ("8 Gl g

Fig. 3. Androgen receptor acetylation was significantly reduced
by TCME. LNCaP cells were treated with or without R1881,
alone or in combination. Cell lysates were immunoprecipitated
with anti-ac-lysin and blotted with anti-AR.
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Fig. 4. Effect of TCME on various cancer cell growth. LNCaP,
DU145, and MCF-7 were treated with serum-free medium con-

taining TCME (0~100 pg/mL) for 48 h. Results represent the
mean value with SD of three independent experiments.
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