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Effect of acetyltransferase inhibitor Garcinol on estrogen-promoted proliferation of breast cancer cell line
MCF-7 and the related mechanism

YE Xia, DENG Hua-yu” , ZHANG Li, ZHAO Jing, YUAN Lei
Department of Pathophysiology, Laboratory for Stem Cell and Tissue Engineering, College of Basic Medicine, Chongqing
Medical University, Chongging 400016, China

[Abstract] Objective To investigate the effect of acetyltransferase inhibitor Garcinol on estrogen-induced proliferation,
cell cycle promotion and apoptosis inhibition of human breast cancer MCF-7 cells and the related mechanism. Methods The
effect of Garcinol on 17B-estradiol (178-E;)-induced proliferation of MCF-7 cells was investigated using CCK-8 assay, and the
optimal concentration of Garcinol was determine according to the inhibition rate. The cell cycle and apoptosis were analyzed by
flow cytometry; the nuclear translocation of NF-kB/p65 was examined by immune cell fluorescence. RT-PCR was used to
determine the expressions of cyclin D1, Bcl-2 and Bel-x; mRNA in MCF-7 cells; and the expressions of ac-H3, ac-H4,
NF-kB/ac-p65., cyclin D1, Bel-2, and Bel-x,. protein were determined by Western blotting analysis. Results Acetyltransferase
inhibitor Garcinol inhibited 178-E.-induced proliferation of MCF-7 cells, arrested MCF-7 cell cycle at G, /G, phase, and
increased the cell apoptosis(P<C0.01). 178-E, increased the expressions of ac-H3, ac-H4 and NF-xB/ac-p65 protein in MCF-7

ells(P<C0. 01, P<C0.05, P<C0.01), while Garcinol significantly inhibited the increase of ac-H3 and NF-¢B/ac-p65 (P<C0.01)
but not ac-H4(P>>0.05). 178-E,-induced nuclear translocation of NF-¢B/p65 in MCF-7 cells was also significantly inhibited by
Garcinol (P<C0.01). Garcinol also significantly inhibited 173-E,-induced transcription and protein expression of cyclin D1, Bel-
2 and Bel-x;, mRNA in MCF-7 cells (P<C0. 05). Conclusion 178-E,-induced proliferation and apoptosis inhibition of MCF-7
cells are associated with elevated acetylation level of histone and nonhistone NF-kB/p65, and acetyltransferase inhibitor Garcinol

may inhibit the effect of 173-E, by decreasing acetylation, probably through decreasing ac-p65 expression of NF-¢B pathway, and
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subsequently down-regulating cyclin D1,Bcl-2,and Bel-x; .
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Fig 4 Immunofluorescence analysis of Garcinol affecting nuclear translocation of NF-xB/p65 in

MCF-7 cells treated with 17p-estradiol
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Fig 5 Effect of Garcinol on expression of cyclin D1(A), BckF2(B) and Bcelx; (C) mRNA
in MCF-7 cells treated with 17p-estradiol (17p-E, )
“ P<C0.05," " P<C0.01; n=3, T=*s
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Fig 6 Effect of Garcinol on protein expression of cyclin D1,
Bcel-2, and Bel-x;, in MCF-7 cells treated with 17p-estradiol (174-E, )
* P<C0.05," " P<<0.01; n=3, x*ts
3 W @ B A FEE P L 20 1 B 0 e Al 0 L A A 22 0 2
w1k

oI R HAT 33009 = & W16 2 8 55 %
WA Z U U EEM HAT 45 : Genb/
PCAF, MYST ( Hbol, MOZ, Ybf2/Sas3, Sas2.,
Tip60) .p300/CBP Rtt109 , 4 — 2 & 5 A 6] 19 41 86
FUR P R R E Y . 7 M 38 2% 40 2L IR 19 2k ke
H, SR A S T RE A AR . BEAE R
B2 A0 I 7 38R A HAT 1% . bl & 20
F S S R A S R ER OB UM R
ZR(GR) 48 A BR 32 & (RAR) . 4 % D 2 Ik
(VDR) J#E 3 K 41 2 11 & Bk Ak K 7 T L Bk R o 5
WAL Bk ah G T 0 SR AL AT R B ME R
PR s FIX R AR T (Pol 3L SHEN
AL K IEAE 365, Kutanzi S50 2t M 35 £ 35
T CACD K BRI R B AL, B MM R K P S
FLIR LIS 2 AR AL 1 06 &, R B L 5 3
A B 5 R PR A — B A MEV R 5 R A A
PR s /8 £ Tt A 2 WL 3073 7 7 00 L s ok Je b Ay
R, WK B, p300/CBP #1 PCAF 4 5 1
WEBESH MCE-7 41 il H3, H4 & & Btk & 32 1k
HEIE [N 5% 3805 . PCAF £ 2k H3» 0T, K
T FT W AR IR A 52, 178-E, Wl {2 # MCF-7 41
iy PCAF JEPRE S AR K- Fak 01 . AR5
S50 R L MEEE A B0 LR MCE-7 20 it 34 5 A

b 1O e Y A - S Wil 21 B9 VT A
4 2H B 1 ac-H3.,ac-H4 , JE41 5 19 NF-«xB/ac-p65
FRKF I B3 . B A ZBEALEE I 57 Garcinol
AR B AT 04 L A MCF-7 40 it 3% 72 1 A 1
20 1 S S 5 AR B T Go /G 3 4 B 0 T 3238 5 A
N AT UL A ac-H3 AR 1 NF-«B/ac-p65 1)
FRIKFEREAR {2 ac-HA R LW B A8 fb . AW 53 45
S 2 MCE-7 20 i 38 5 L 8 T 0 41 2
HHEA MR HE A NF-«B/p65 1Y £ Bt L7k F 1
15 A K Garcinol R 3 2o 41 1 £ Bk Ak 7K SF- % e i 3=
A L e 14 B 7 A AR

Garcinol J& D A= 4 75 B $he e b X R 5 8 IR 1
H R IR — R A R 23 7 20 Cag Hip Og 5 AR X 43
TR EE Ry 602, H BT R 15 T 5 1k 2 45 4 =X X0
TR S B- 3 Y . Garcinol W] i Hi 2%
FrRA8ZE — B | Cuy . Cu 2 f9-OH 3£ 55 HAT |
(1 L WE-CoA & & fi 545 4 40 il & WAk 1E 3.
Garcinol B A BT (14 41 I 5 38 V. 14 S 0F 52 % 9 B
AR p300/CBP il PCAF 1y I M R 3l G, 52
Uiods S (S U e B DA S I - < I S E L
fbF 558 37 HAT (MYST/Hbol) 58 8™ . 4 #F 5%
H Garcinol i 3 22 ac-HA4 &35 JC 10 I 4E FH o] fE
HIA 5, Garcinol W] REJE o 10 il HAT R Ik £ it
A AR Y100 7] 938 A PR R AT e g8 A R 30 40 o)



« 720 -

BB R 2014 4E T L35 %

M R R A E R B RE A HEMNIEM.

NF-«B 2 55 24 f 18 58 8 45 F 08 125 48 L iF 52
7R NF-«B i P 2 s % 7L MR8 & A A B 23
p300/CBP J& NF-«B i) % 506 B+, M 334 %= v fig 8
it p300/CBP X NF-«B/p65 1y & Pk £k & W A& 1
S SR IE Y . ER a5 NF«B E H B M E
AR 5L K eyclin D1 JE 3 5 28 3 19 «B JT
R854 #EH cyclin D1 323k, NF-«B/p65 11 1 16 X%}
MER R 5 5 B E BT Y cycelin Dy 2K 2T 5.
Cyclin D1 J2& I8 ¥ 40 it S e b Z A R H
FEREGMR M H GIHIEA G, 4 F4A 24
Gy S4B A0 Sy B . e Ah, T 4B 1 NF-«B/
p65 IR Bel-2 Bel-a ZF P T-HEIE R 351,
NF-«B %} F ER # S 4 29008 12 3L )5 80 719 ERE
HEL/E Y, e NF-«B 5 5506 M5 352 p300/
CBP 1 PCAF £ 5 , {H 3 $6 A [R] 1) 4 8005 28 1 B R
PR B NF-«B ¥ 5E H 5 )+ X LA & 5 NF-«B
Ivi) (4 B 25 7 R O 2K AS T 28Y . NF-«B/p65 4K i
1 5 3BT HE 2 A KT 52 AR AR s i i 1y, R
345 : (DNF-«B/p65 4 19 241 8 (1 £ e AL 3 fife
NF-kB/p65 {19 5L 5 W ERE 25 5 #5630t 5 (2) H %
2 TAk NF-kB W 5437 p65.p50, P45 NF-kB A [7] 3
fiE, L WAL p65 556 G DNA 25 & 26 Mtk A ¢,
Z AL p50 35 H 55 DNA 45 &35,

B ST A R ME R (R E FL AR MCF-7 2
I 64 B R T 80 5 NF-eB/p65 & It Ak 7K P
B R — 20, 0T L p65 A% %32 M R N5k s NF-«B
b5 cyclin D1, Bel-2 ., Bel-x i PR 5% F R 1 % 34
TP T — 35 & BEAGTE 30 ) 5] Garcinol Xt %00
FEIEIE . AT BRI NF-«B/p65 & Btk
K i) NF-«B 38 8% 16 . TR 4 cyelin DI,
Bel-2 \Bel-x, %3k Al fig )& Garcinol 1) il #E 8 2 £ 7L
i Js 240 e 6 58 o) T2 AL 5 A 7L 9 2RO 35t A% AL T
L E SR E 1 NEF-«B 19 2 kb 15 i 5
FE T SIOR RV 5% 5 6 L MR kA R R (A A P AT g
FAERYIE R Y EAR & B ORTE,

4 FzEpR
JIn A A 3 P AR SO B AT AT i o 2
[Z % X W]

[1] Singh B N,Zhang G,Hwa Y L,Li J,Dowdy S C,Jiang S

W. Nonhistone protein acetylation as cancer therapy targets
[J]. Expert Rev Anticancer Ther,2010,10:935-954.

[2] Mooney S M, Goel A,D’ Assoro A B, Salisbury J L,
Janknecht R. Pleiotropic effects of p300-mediated
acetylation on p68 and p72 RNA helicase[ J]. J Biol
Chem,2010,285:30443-30452.

[3] Kininis M,Chen B S,Diehl A G.Isaacs G D,Zhang T,
Siepel A C,et al. Genomic analyses of transcription fac-
tor binding, histone acetylation,and gene expression re-
veal mechanistically distinct classes of estrogen-regula-
ted promoters[ ] ]. Mol Cell Biol,2007,27:5090-5104.

[4] Pozzi S,Benedusi V, Maggi A, Vegeto E. Estrogen ac-
tion in neuroprotection and brain inflammation[ J]. Ann
N Y Acad Sci,2006,1089:302-323.

[5] Rubio M F.Werbajh S.Cafferata E G.Quaglino A, Col
G P,Nojek I M, et al. TNF-alpha enhances estrogen-in-
duced cell proliferation of estrogen-dependent breast
tumor cells through a complex containing nuclear fac-
tor-kappa B[J]. Oncogene,2006,25:1367-1377.

[6] Chen L F,Mu Y,Greene W C. Acetylation of RelA at
discrete sites regulates distinct nuclear functions of NF-
kappaB[J]. EMBO J,2002,21:6539-6548.

[7] Sung B.Pandey M K, Ahn K S,Yi T.Chaturvedi M M,
Liu M, et al. Anacardic acid (6-nonadecyl salicylic
acid) ,an inhibitor of histone acetyltransferase,suppres-
ses expression of nuclear factor-kappaB-regulated gene
products involved in cell survival, proliferation. inva-
sion,and inflammation through inhibition of the inhibi-
tory subunit of nuclear factor-kappaB alpha kinase,
leading to potentiation of apoptosis[]]. Blood, 2008,
111.:4880-4891.

[8] Han D,Denison M S, Tachibana H, Yamada K. Effects
of estrogenic compounds on immunoglobulin production
by mouse splenocytes[ J]. Biol Pharm Bull, 2002, 25
1263-1267.

[9] Zhang C,Zhao J,Deng H. 17beta-estradiol up-regulates
miR-155 expression and reduces TP53INP1 expression
in MCF-7 breast cancer cells[ J]. Mol Cell Biochem,
2013,379:201-211.

[10] Di Cerbo V,Schneider R. Cancers with wrong HATs:
the impact of acetylation[ J]. Brief Funct Genomics,
2013,12.231-243.

[11] Marmorstein R, Trievel R C. Histone modifying en-
zymes: structures, mechanisms, and specificities [ J ].

Biochim Biophys Acta,2009,1789:58-68.



BT B SE. ZBEALEEI ) Garcinol X MR A FL M AN I MCF-7 1451 64 18 HT 5 L

. 721 -

[12]

[13]

[14]

(16]

[17]

(18]

[19]

Chen H,Lin R J,Xie W, Wilpitz D, Evans R M. Regu-
lation of hormone-induced histone hyperacetylation and
gene activation via acetylation of an acetylase[ J]. Cell,
1999,98:675-686.

Kutanzi K R, Koturbash I, Kovalchuk O. Reversibility
of pre-malignant estrogen-induced epigenetic changes
[J]. Cell Cycle,2010,9:3078-3084.

Jin W, Chen L.,Chen Y,Xu S G,Di G H,Yin W J, et
al. UHRF1 is associated with epigenetic silencing of
BRCAL1 in sporadic breast cancer[ J]. Breast Cancer Res
Treat,2010,123.:359-373.

Jin W, Liu Y,Chen L,Zhu H,Di G H, Ling H,et al. In-
volvement of MyoD and c-myb in regulation of basal
the
BRCAT1 gene[ ]J]. Breast Cancer Res Treat, 2011,125;

and estrogen-induced transcription activity of
699-713.

AR AL MR B AR S R Y AR P AE I
e 7L AR An i MCF-7 $43 rh iR T LT ). S8 Z % =
K224 ,2009,30:395-399.

Li S H,Deng H Y,Chen L. Role of extracellular signal-
regulated protein kinase in estrogen-induced prolifera-
tion of breast cancer cell line MCF-7[J]. Acad ] Sec Mil
Med Univ,2009,30:395-399.

2% 5 A8 XB A S, A 4k . ERK 0 X 2L R R 40 e
(MCF-7)PCAF ¥ 5 mi 1 73 L[J]. 5 R BB R 4540
2010,35:1155-1159.

Saadat N, Gupta S V. Potential role of garcinol as an
anticancer agent[J]. ] Oncol,2012,2012:647206.

Arif M,Pradhan S K, Thanuja G R, Vedamurthy B M,
Agrawal S,Dasgupta D, et al. Mechanism of p300 spe-

cific histone acetyltransferase inhibition by small mole-

[20]

[21]

[22]

[23]

[24]

(25]

(26]

cules[J]. ] Med Chem,2009,52.267-277.
Balasubramanyam K, Altaf M, Varier R A, Swami-
nathan V,Ravindran A, Sadhale P P, et al. Polyisopre-
nylated benzophenone, garcinol, a natural histone
acetyltransferase inhibitor, represses chromatin tran-
scription and alters global gene expression[]]. J Biol
Chem,2004,279:33716-33726.

lizuka M, Takahashi Y, Mizzen C A, Cook R G, Fujita
M, Allis C D, et al. Histone acetyltransferase Hbol:
catalytic activity, cellular abundance, and links to pri-
mary cancers| ] ]. Gene,2009,436:108-114.

Zubair A, Frieri M. Role of nuclear factor-«B in breast
and colorectal cancer[J]. Curr Allergy Asthma Rep,
2013,13.:44-49.

Baumgarten S C,Frasor J. Minireview ; inflammation: an
instigator of more aggressive estrogen receptor (ER)
positive breast cancers [J]. Mol Endocrinol, 2012, 26
360-371.

Pradhan M, Baumgarten S C, Bembinster L. A, Frasor
J. CBP mediates NF-kappaB-dependent histone acetyla-
tion and estrogen receptor recruitment to an estrogen
response element in the BIRC3 promoter[ J]. Mol Cell
Biol,2012,32:569-575.

Kim J W,Jang S M,Kim C H,An ] H,Kang E J, Choi
K H. New molecular bridge between RelA/p65 and
NF-kappaB target genes via histone acetyltransferase
TIP60 cofactor[J]. ] Biol Chem,2012,287.:7780-7791.
Quivy V. Van Lint C. Regulation at multiple levels of
NF-kappaB-mediated transactivation by protein acetyla-

tion[ ] ]. Biochem Pharmacol,2004,68:1221-1229.
[(AxXHmE\E] WEN



