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Abstract

Epigallocatechin gallate (EGCG), a principal antioxidant derived from green tea, is one of the most
extensively investigated chemopreventive phytochemicals. However, the effect of EGCG on proliferation in
MDA-MB-231 breast cancer cell is not well known. We investigated the effect of EGCG on protein and mRNA
expression related to cell proliferation in MDA-MB-231 human breast cancer cell lines. We cultured MDA-MB
-231 cells in the presence of 0, 5, 10 and 20 ym of EGCG. EGCG significantly inhibited the cancer cell
proliferation (p<0.05). In MDA-MB-231 huamn breast cancer cell, EGCG lowered ErbB: and ErbBs protein
as well as mRNA expression. In addition, protein and mRNA expression of phosphorylated Akt and total Akt
were significantly decreased (p<0.05). We suggest that EGCG inhibits cell proliferation through ErbB:, ErbBs

and Akt cell signaling.
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g8 BE B =72 AHolAe] st deA e UA
frrket Al Z.9) MDA-MB-2316l 4 3} 8 3 34k} =)
fo] 714 mctm &EAl EGCGY AIE FA1 A7) epi-
dermal growth factor receptor(EGFR), AKT$} &l o] g)
EAE gotruat dolch
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Ao A AA fged AE MDA-MB-2312
American Type Culture Collection(ATCC, Rockville, MD,
USA)A] 9l 3kgdct. Al F3&= 37°C, 5% CO; incubatorel] 4
vl ef3tod ol wl oFd-& Dulbecco modified Eagle’s medium/
Nutrient Mixture Ham's F12(DMEM/F12 Gibco/BRL,
USA)e] fetal bovine serum(FBS, Gibco/BRL)-2- 10% &=
7} 55 AHr}sla, 1,000 units/mL penicillin, 1,000 ng/mL
streptomycin(Gibco/BRL)e| E3=E =2 3t 2, v
2~3arict wEks) Fovh HAERE 2E3 EGCG
(Sigma EA4143, St. Louis, MO, USA)+= dimityl sulph-
oxide(DMSO, Sigma D2650)¢l 100 um stock > 2 8-3)| 3}
AHgste] o mE well?} dishell= DMSO9] F=& IA
sl stalch.
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EGCG H7} X7} Z715te] wel, JA fFudAE
MDA-MB-2318] A|ZZAle] vlx& e dofrnuxt
MTT assay S A Astgic} Al E£E 24 well platedl] well =
25%10" cells/mL 3 =7} 5|28 1 mL4 ¥F3tadch 484]
7} &, FBSE #Hr)elA] 82 serum free medium(SFM,
0.196 BSA, 0.5 ug/mL transferrin, 5 ng/mL selenium)2- =
Tgkate] 4A 7 E<F starvationd & ¥, EGCGE 0, 5, 10,
20 ym® SFMel| 34 38ke] wioFatsdc). 0, 24, 48, 72417k &
o] PBS 1 mLel| MTT [3-(4,5-dimethylthythiazol-2-y1)-
2,5-diphenyl tetrazolium bromide, Sigma, USA] 1 mg&
34 29 1 mLA 93 37°C, 5% CO: incubatorell 4] il %
A 71 3o 72+ wellell iso-propanol 0.5 mLE A7}t mi-
croplate reader(Molecular device, USA)E o]-83}¢] 490
nme| A2 FIFxE A3k

CHHZ! dis]
AZ FA6 FHd o] g golry] A
western blot& A A3ttt MDA-MB-231 A *Z£E- 100 mm
Bl oFA Al o] 10x10° cells/dish F=& #5F-sgich. 48A17F
vl oF Fol] SFML 2 WA 8o 244]7F E3t starvation 3}31
t}. Starvation 3, SFMel EGCGE 0, 5, 10, 20 um $%&
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A7vste] wiA& mekstar 48417 E-qb miokstsich vk
& x7}2- rinse buffer(PBS, 1 mM PMSF, 1 mM sodium
orthovanadate) 2 A& 3}3 A Z-& ®o} 1,000 rpmel A 5%
ZF Al Bestodo, Ak o8 A A 500 um9] lysis
buffer(137 mM NaCl, 20 mM Tris-Cl, 1% Triton X-100,
10% glycerol, 1 mM sodium orthovanadate, 1 mM PMSF,
20 pg/mL aprotinin, 10 pg/mL antipain, 10 pg/ mL leu—
peptin, 80 ng/mL benzamidine HCD)E #7}shar 4087 4°C
o 4] end of end shaker®. vl%¥A]7] 3, 12,000 rpmell4] 10+
ZF AR F S AE 2ol ARR Fudkdrh
Bio-rad ¥ 2 & 505 nmel| A FFEE SAsle] AL
ksl A & 40 pgd 4~20% gradient sodium dodecyl
sulfate polyacrylamide gel electrophoresis(SDS-PAGE)e®]|
A] whlA-g 223 & immobilon™-P membrane(Milipore,
Bedford, MA, USA)¢l 4°C, overnight® transferd}slc}.
Membrane2 5% milk/TBST(20 mM Tris-HCL, 137 mM
NaCl, 0.1% Tween 20, pH 7402 Ao 4 147} wllokgt
% odolr A st iR antibody(ErbBz, ErbBs,
p-AKT, Py-20: satacruz, USA, Akt: cell signaling, USA)
E 5% milk/TBST == 1% BSA/TBS-Tel| 343l 3~5
A7k Bt Aol 4] wioFsielich. L@l 3 TBSTE A1 4% +
t}A]  anti-mouse Ig horseradish peroxidase/TBST
(Amersham Buckinghamshire, England)® 1A 7t 5ot ull
oksledt). Supersignal® West Dura extended Duration
Substrate(Pierce, IL, USA)E Al-&-3te] Y A7 X-Omat
filmeo.2 &dArsle] high molecular weight marker
(Amersham, England)® £2}=k8 v|zste] A stglcl
Z} Wl == imaging program&! Image J Launcher{(provided
by NCBDE °]-8-3tef 2=E FA 33t
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EGCG7} Az ZFA Ao F3E F= DA
mRNA ¥ & o 8k-g v x]=x] ool girt, whalzl vky
7 e Ao g MDA-MB-231 Al Z& wiokelslch Tri
reagentS o] -&-3le] RNAE #2313, ODgso/ODag ratio=
RNA purity(1.7~2.0)5 gol2 ODxo 322 RNA =
£ AlAstsdch

123k RNA sample %] 3 pge] 52 tubeol] F¥]3tx
oligo DT(0.5 pg/uL, invitrogen) 1 pL& E3§3sle] Fko|
12 il H =2 @345 Arstdoh o[ A 70°Cell A 10%
ot wjoks}liL ¢17]9)] reaction buffer(5X first standard
buffer 4 uL, 0.1 M DTT 2 uL, 10 mM dANTP mix 1 uL)
7 uLE A 7}3sle] 42°Cell A 587 viekal s, superscript O
reverse transcriptase(Invitrogen) 0.5 ULE 3 7}s}e] 42°C
oA 1A%k 45%, 70°CelA 15%7F wieF3lsict. RNase
(Invitrogen) 0.5 nLE 718l 37°CellA 1417 s st
80 uL®} DEPC waterg A7}sto] —20°CollA] 23tsn] A&
2 Apgstgleh. Eu)"l A1 86l 25 A mix buffer(10X PCR
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Table 1. Sequence and RT-PCR program of proteins

Sequence Cycle

5'-GTTTGAGACC
TTCAACACCCC-3'  94%C | min

5'-GTGGCCATCT  60C1 min 35
antisense  CCTGCTCGAAGTC-3' 72°C 1 min

5'-GTTTCCCAGATGA
GGAGGGCGCATGCC-3" 94°C 1 min

5'-TTCTCCCCATCAG 62°C 1 min 27
antisense  GGATCCAGATGCCC-3' 72°C 1 min

5'-GGTGCTGGGCTT

Protein Primer

B-actin_S€nse

ErbB- sense

ErbB; _sense GCTTTT-3’ 94°C 1 min
5-CGTGGCTGGGCTT 57C 1 min 27
antisense GCTTTT-3' 72°C 1 min
5-CAACTTCTCTGTC
Akt sense GCGCAGTG-3' 9°C 1 min

5'-GACAGGTGGAAG 58°C 1 min 30

antisense AACAGCTCS-3' 72°C 1 min

buffer, 50 mM MgCl> 10 mM dNTP mix, autoclaved water)
2} sense, antisense primer tag polymerase® &3+3}o]
Table 1313 cycle2 A3 3-of| ethidium bromide® %4}
g}t 1% agarose gel® H7]d%& A A stgc)

A%z
B 7o) A9 SUA oz 3 el on, A3
SAS B ZEa% Agolel BEF EEUAE T
t}. ANOVA B4 % a=0.05 ¢
aho] A9 F=

Zo| 4 Duncan’s multiple
2] e A,

range testg

Znp 9l A

Mzt

A‘";‘n’; KAI o4x1| §_3|.

EGCG~7} a1 A f-41bet A2 MDA-MB-2319] &4l ¢
H J¥E vHeR] dotrgiel o A EGCG A E 48417k
o] F1El EGCGY F= Z7Fe} Azt widhel ulelr A%
ZAlo] oo ztasledcHFig. 1).

Human biliary tract carcinoma cell(TGBC-2, SK-ChA-1,
NOZC-1)9l 0, 25, 50, 100, 200 mM& EGCGE 4847k A &]
sls Wl Ay w5t FUIESE FrHE AEAdge]l =
F A AaFE Bolen, 53] 200 mMellA 27.2%
(TGBC-2 cell), 16%(SK-ChA-1 cell), 10.1%(NOZC-1
cel)® AlZ A 7ras BAvh(1g). =& -fHkt A E el
MCF-7¢] EGCGE A=l3l3l& wfoll= oF 80%2] 4] A+
Z37E glel EGCGrE AZ £4] Ao axrt £52 &
A dH17).
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Fig. 1. Effect of EGCG on cell proliferation in MDA-MB-231
cells.

Each bar represents the mean+SD. Comparisons among different
concentrations of EGCG that yielded significant differences
(p<0.05) are indicated by different letters above each bar.

o] chulz W] oz o @ Zhaslel o mRNA e
5 um o] o frolH e Zassick(Fig. 2, 3). =¥
A kel AlZel MDA-MB-23104] =& izl g
tyrosineol] 14FE-E <ol 7] 9814 anti-phosphotyro-
sine antibody(Py-20)5 AH-4-3le] l4bsixl vz ke =]
E dolusirl o A e 5] whzle] A
i S 1o 18 kDa, 200 kDao] ExleES 71X &=
ErbBe, ErbBs7} & =& o] EGCGY A F=rt &
b2 utale] gbasls 73S E351¢] ErbBy, ErbBso)
14bst7}E EGCGel ol &) A= 98-8 gl st o} (Fig. 4).
M E 4491 EGFRZ |4 ErbBz(HER2)$} ErbBs(HER)
2 EA ligandsel] &l A3} o] &9 ligand binding
—% homo-, heterodimerization receptorg ©]#¢J 4] tyrosine
7] 2] ‘ﬂ/&ﬁr-‘z} downstream cell signalingg- &43} A7)
ol#] gl ARSI} F4-A2] o)A I8 ofA]Fok9)
TA el F83 JEE 3] TP Z7) DA A EA
2He}(19). Masuda 5-(20)9] ¢34 human head and neck
A #<2l YCU-HS891, YCU-N861e|4 EGCGE 10~30 ug/
E A5 E o ErbBy9] o] dlZTd vl& 50%
ZHAade rodr) w3 Akt Al HT-292F SW-480°])
EGCGE A2|8}5l& vlol = EGFRY] <l4tslrl A5 A
Z U F4] AzAde] AA=HAUHI6). NF639(Her-2/
neu-driven breast cancer cells)ol| Al = EGCG2] =zl = &l
& EGFR] "Hdo] foldez Zhastgicta geh2l). Yeh
5(22)9] <«dFell A& lipogenesisel fatty acid synthases
(FAS)7F MCF-7 Ml 24 3Pt Ee] EGFe| L& Z7}
AF|A W H3F Felvs A Eo] FASY 23S oa4A
EGFR®] #Hale] o A= gl B astgi vl MDA-MB-231
Al Z A4 EGCG7} EGFRe] L& o x| k2 Byd
ul glgl=s Ae]Ado] 7Hgk MDA-MB-231 Al £+ EGCG
+ EGFR<! ErB2¢} ErB3¢] =4} RNAMY, 7t oAl
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Fig. 2. Effect of EGCG on ErbB; protein and mRNA expression in MDA-MB-231 cells.

A: ErbB; protein levels; (a) photograph of ErbB protein bands, (b) quantitative analysis of the bands. B: ErbB2 mRNA levels; (a)
photograph of the ErbB; mRNA bands, (b) quantitative analysis of the bands. Each bar represents the mean*SD calculated from
three independent experiments. Comparisons among different concentration of EGCG that yielded significant difference (p<0.05) are

indicated by different letters above each bar.
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Fig. 3. Effect of EGCG on ErbBs protein and mRNA expression in MDA-MB-231 cells.

A: ErbB; protein levels; (a) photograph of ErbBs protein bands, (b) guantitative analysis of the bands. B: ErbBg mRNA levels; (a)
photograph of the ErbBs mRNA bands, (b) quantitative analysis of the bands. Each bar represents the mean®=SD calculated from
three independent experiments. Comparisons among different concentration of EGCG that yielded significant difference (p<0.05) are

indicated by different letters above each bar.
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Fig. A. Effect of EGCG on ErbB; and ErbB3 phosphorylation
in MDA-MB-231 cells.

o absts ZraAlgle A #lsisich

Akt SHHZEL 9l mRNA 2

Akte] 7% EGCG2 A2 557} 10 um o] of, &
A3 mRNA W3oe] oo g 74 3telch(Fig. 5). £
84334l p-Akt Hd-& EGCG A= FX7} 10 um o] 4<
o fo)Ad ez ghaekel oh(Fig. 6).

AktE HEZA] A5 7 24 EGFRECH 319 7|
oA A5E Adsly, 3 tog Fa] ATE HAIgc}
EGFRe] Az& ¢ HkE phosphatidylinositol-3-kin-
ase(PI3k)E A xE= #]& <4l phosphotidylionisotol-4,5-bi-
sphosphatateZ Q14t3} A]A serine-tyrosine kinasedl Akt
o} zke. Sukl iy Al ok AZE AktE AS
A A4k Hlo] & to g FAlg HAs A5 E AL

ol ok
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Fig. 5. Effect of EGCG on Akt protein and mRNA expression in MDA-MB-231 cells.

A: Akt protein levels; (a) photograph of Akt protein bands, (b) quantitative analysis of the bands. B: Akt mRNA levels; (a) photograph
of the Akt mRNA bands, (b) quantitative analysis of the bands. Each bar represents the mean=SD calculated from three independent
experiments. Comparisons among different concentration of EGCG that yielded significant difference (p<0.05) are indicated by different

letters above each bar.
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Fig. 6. Effect of EGCG on p-Akt protein expression in MDA
-MB-231 cells.

(a) Photograph of p—Akt protein bands. (b) Quantitative analysis
of the bands. Each bar represents the mean£SD calculated from
three independent experiments. Comparisons among different
concentration of EGCG that yielded significant difference (p<0.05)
are indicated by different letters above each bar.
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