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Different Expression of p27"' and p57""* by
Genistein Treatment in MDA-MB-231 Human
Breast Cancer Cells

Dae Sung Yoon', Ki Hak Song’ and Sung Tae Kim’

Department of ’Surgery and ZMyungkok Medical Research
Center, Konyang University Hospital, Daejeon, Korea

Purpose: The isoflavones in soy are likely to contribute to
the historically low incidence of breast cancer among Asian
women who consume traditional diets. The possible role of
isoflavones in controlling the expression of p27kip1 and p57kipz
has not been previously explored. In this study, the ability
of the isoflavone, genistein, to regulate the expression of
p27" and p57"" in breast cancer cells was evaluated.
Methods: The effects of genistein was examined on the
expression of p27°*" and p57°" at the mRNA level. using
the MDA-MB 231 human breast cancer cell lines.
Results: By genistein treatment, p27“*" mRNA increased
significantly in comparison to the control group. In particular,
p27*" mRNA level in 10uM and 50uM genistein treated-
groups increased about two-folds more than the control .
p57" mRNA was not different from control group. p57°*
mRNA decreased slightly only in the 50uM genistein
treated-group. PPAR-v mRNA level increased slightly accor-
ding to the concentration-dependent manner of genistein, but
it was not significantly different.

Conclusions: These results suggest that the up-regulated
p27" by genistein might contribute to cancer prevention or
inhibition. (Journal of Korean Breast Cancer Society 2004;
7:98-103)
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AA st Aol gk A77F 2o 2
o]FoA gt Gl7|olA S7IZ E°171E™ Cdk2-cyclin
E, Cdk4/6-cyclin DO E3A &0 Dasitt o B4
9] 84& CdK inhibitors (CKIs)7} Ag3ted AASHA 2
o CKIsell= 259 724 543 Cdke] A BH,
714 5ol ol wel CIP/KIPSH INK4 familyZ Urth.
CIP/KIP familyol & p21, p27, p57°] 436, Cdkd/6-cy-
clin D, Cdk2-cyclin E B4 EFE IJAsd. 2184y
INK4 family:= Cdk4/6-cyclin D A A 4
th) #3she BE 2Fo|A CIPKIP @A So] Bol
BHEE AOE Hof, o] GujASo] Axe BES W
Fo M E3HE A& e A2 FH3A AUTHQ)
Zug)e) ol e FHJA cyclin ES] A9} Cdk
inhibitor®] 717k A F719] FAE oF7|A 7|2 A
Ql o} wrede] dS Fuhe Zlo] ¥ A A Gl-phase
regulation®]] CIP/KIP family2] &) ©-& #4lo] Folx
i ok 2% p27""'e TGF-p, rapamycin, contact inhibi-
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tion, growth factor®] A AL}t 22 4% <
sto] AEZ F719 arrestE o7l= Ao
th(4-6) =3 FHF78)= HIEHAM A
(10) A(1]) BAaeH12) T AW p27'e 2
o] ®uH <tk p579°E Cdk-cyclin-inhibitory domain, cen-
tral proline-rich region, acidic-repeat region, protein interac-
tion domain (GIn-Thr box)S 7}A|aL Jth.(13,14) T3 p57
< B3d AEe} B A 20 BAHE AoE
HE (13,15 p57e) S A Aol A A o
A o ol FE ¢ Al FAAE AAH U A
d6)F WFE17) HEL,U8 FHARU9 T HFS
ZA 0 oA 1 o] FAES Busta Qi

Peroxisome proliferator-activated receptor-v  (PPAR-Y)©
o2 F/H2] PPAR 5 3t E}) S 2 nuclear hormone recep-
tor superfamily®] ligand-dependent transcription factor©]
th(20) PPARvE AEEAAM diFE =7 THEH,
A, T 9 FU2EHE AR Fad 48
S dte AoE 4EA Utk = AEY 39 AL
I(apoptosis)®] Aol wWj¢- F8F VTS e FHOE
de A Ath(2223) 53] AbEe fidkel A PPAR-v9
240 BuHen,24) vFe A9 it d¥8S F
3] PPAR-v ligand®l] oJ3] st A Eo] HHo] Astee
okayo] R E k(2526 181} MDA-MB-231 4ot
A|Z A genistein®] FEFol| 2|8k PPAR-vo] Wd W3l=
obHAA HuwA egteh wekd 2 A& MDA-
MB-231 f%¢F A Zo] A genistein 2ol W& p27'3}
p57%”, 183 PPAR-ve] ¥ Y-S mRNA FFEo|A
glstazt Ak ol Sl TFHoE Y LA
NErh ddidos vre =3 29 AE2o T Fol
k-9 isoflavone phytoestrogen$! genistein®] A|EXF7] =
41241 Cdk inhibitor & WA= FFH FEY LA
of A&l thall frstarat skt

m o
o =

1) MzHi A 2A4=Ha|

At A E F MDA-MB-231E A EF 23
A FYet Tt 1071 9] MDA-MB-2315-4%F A ZE 60
mm ¥ FFA ] B F 1247 v ket dth Al E &
A& geoldt 3 FulE vjdEg A genisteing UE FE
(control, 1uM, 10pM, 50uM)E A 2]@ wjFA oz 547+
HjoFEl g 3U A A vk o 2 wIkela 5U A HBSSE
23] A4 & RNAE FZ39 o vl 4 o2 DMEM (with
1,000 mg glucose/L, pyridoxine-HCl and NaHCOs, D5546,
Sigma®, 10% fetal bovine serum)= AHE-3}9] 2™, genistein
2 DMSO9| = A3 HZ2Tole &9 DMSO
e A An MEFRAL 36.5°C, 5% CO.Z 3 Th

2) ANAL-ZE S AAHELSRT-PCR)

(1) RNA F&: 0¥ AEXZHE RNA 52 TRI-
zol reagent (GIBCO BRL, Grand Island, NY, USA)E ©]&
ated A= ek vk AlZE PBS (GIBCO BRL, Grand
Island, NY, USA)Z 33] M% & 1.0 ml9 TRIzol reagentE
21813t & chloroformS F7}5te] DNAQ} ©@wld g2 HE
A RNAE 23 % isopropanolE ©]&3lo] FAIA
. Z72E RNAE 75% ethanolZ 23] M &3t AxAIZ
% diethylpycocarbonate (DEPC)-treated distilled water= A}
HMA AT 29 RNAY =59 AFe A7957 2
35334 (Amersham Pharmacia Biotech Ltd, Cambridge, UK)
£ ol&stH=d], 260 nmo FFEE o83 Ao,
280 nmo]l th3 260 nm FFE9| Hl&o] 1.6~2.0% AE
S Aol AR&SHAH

(2) AMAHRT, Reverse Transcription): Takara RNA
PCR kit (Takara Shuzo Co., Ltd. Shiga, Japan)E ©]-&3}¢]
191 RT-master mix (5 mM MgCl,, 1 x RNA PCR buffer, 1
mM each deoxy-NTP, 0.125 M oligo (deoxythimidine)
primer, 1 unit/gl ribonuclease inhibitor, 0.25 unit/ul AMV
reverse transcriptase)®} 1ug A3 RNA (diluted in DEPC-
treated D.W)E EFate] A F371 200 7} HEE 3}
o] thin wall PCR tube (Applied Scientific, South San Fran-
cisco, CA, USA)oll Yol RT w712 G50l WAz
Hk-3-2 Thermal Mastercycler (Eppendorf, Germany)S ©]&
sglom, W & 747he] sampled PCR W 7bA] -20°Col
A Bas

() Z&etEAHIS(PCR, Polymerase Chain Reac-

Table 1. Sequences of oligonucleotide primers

Accession

Size (bp) No

Gene Sequences

p274!
Forward F 5’-atgtcaaacgtgcgagtgtc-3” 250 bp AY 004255
Reverse R 5’-tctgtagtagaactcgggcaa-3’
p57kip2
Forward F 5’-gatttcttcgccaageg-3’ 350 bp U 22398
Reverse R 5’-gggaccagtgtaccttctcg-3°
PPAR-Y
Forward F 5’-tcaagcccttcactactgtt-3° 204 bp L 40904
Reverse R 5’-gctcttcatgaggcttattg-3’
B-actin
Forward F 5’-agcacagagcctcgecttt-3” 697 bp XM 037235

Reverse R 5’-cttaatgtcacgcacgatttcc-3’

F = forward, R = reverse; bp = base pair.
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tion): 2 Ao A}E-3 primere] 714 L (Table 1)
GenBankE 53}l AA°S™ BioneerAk(Daejeon, Korea)oll
F7 oF3s4th p-actin mRNA LES PFE *A gz
T 9 RNA FE 59 AAEE vusr| 98] AMEshe] AL
£3}99t}h. PCRE PCR kit Al ZAKTakara Shuzo Co., Ltd.
Shiga, Japan)] A|Z el wel A= a1, AA 200 PCR
mixturex 2.5 mM MgCl,, 1x RNA PCR buffer, 20 pmol
gene-specific primers, 0.5 U TaKaRa Taq,9} 4pe] RT
product® ZAFATh WS 7L Table 29 7]1&39 0
HF WHSAHES 2% agarose gel (Q-BlOgene, USA, 0.5 x
TBE)Z ©]83te] 100 V2 A7]95d F A4 A= 3
A bandS ZIstATh 7195 A3 DNA marker
£ BioneerAo| Al -3 100 bp DNA LadderS AM8-3151
=3

(4) Densitometry: PCR products®] bandE Densitometry S
o] &3] X33t ¥ o™, A3E Bio-1D (VilberLourmat,
France)E ©]-83t] 438ttt & dAF< F 43 vhE4
S 281901, one-way ANOVAE o] &3lo] A A
2se] P<0.052 WE fol A%z AR

4 ot

MDA-MB-231 4 o)l 4] genistein A 2]l W& p27"',

Fig. 1. Semi-quantitative RT-PCR of p27*"' (A) and B-actin
(B) in genistein-treated MDA-MB-231 cell lines and
relative density (C) of RT-PCR product of p27"
transcripts versus internal control P-actin. C, untreated
control group. Error bars represent the SD (n=4).

Table 2. Condition of PCR reaction

Gene PCR Condition

p27""' 95°C/40 sec, 60.4°C/40 sec, 72°CJ40 sec (30 cycles)
p57"" 95°C/40 sec, 60.4°C/40 sec, 72°C/40 sec (30 cycles)
PPAR-v 95°C/40 sec, 60.4°C/40 sec, 72°C/40 sec (30 cycles)

B-actin  95°C/40 sec, 60.4°C/40 sec, 72°C/40 sec (25 cycles)

PCR = polymerase chain reaction.

p57%, PPAR-v9] mRNA 8-S ZAlstgTh p27"" mRNA
© tETo HlF] genistein A g Fxo oEHOZ {9
A F7kete e YEith 538 1M 50uM
genistein %] 2] ol A& th 2ol ¥l&) p27*"" mRNA7} 2H)
ol T7HE IS HATHFg. 1). WA ps7 mRNAE
genistein A 2] F#glo] A A THHJT. &, 50u
M genistein M2l M= 50% J= Td AAE e
W $AthFig. 2). PPAR-Y mRNAT genistein

Al Fxd vlEste] ofte] B St FdS UER
Ko, FAH R {3 zfol= YUXUTHFig. 3).
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A c 1 uM 10 uM 50 uM B c 1 uM 10 uM 50 uM
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4 04- Fig. 2. Semi-quantitative RT-PCR of p57ki"2 (A) and B-actin
(B) in genistein-treated MDA-MB-231 cell lines ar_1d
0.2 relative density (C) of RT-PCR product of p57""
0 transcripts versus internal control B-actin. C, untreated
c ' 1 uM ' 10 uM ' 50 uM ' control group. Error bars represent the SD (n=4).
A B
c 1M 10 uM 50 uM C 1M 10 uM 50 uM

Cc
1.6 1
1.4+
> 1.2+
©
° 0.8
% 0.6 Fig. 3. Semi-quantitative RT-PCR of PPAR-v (A) and B-actin
12 044 (B) in genistein-treated MDA-MB-231 cell lines and
’ relative density (C) of RT-PCR product of PPAR-v
0.2 transcripts versus internal control B-actin. C, untreated
0 control group. Error bars represent the SD (n=4).
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2 A7 TFHRA FHL ofAofA g 2 F A
F FoHe R v Fi HHEHR BAVE JoH,
o] Fol &% isoflavone phytoestrogen (genistein)©] Cdk
inhibitor] WH S7HE T Ed TAE AAL 5 3
e 7MEE S9staa etk severe] et 2w
B2 A2 7 FAE Holu obF & Ao He o
A RIEZE A Rusa vk H29 8 S7F 29l
o7 ZAA PR g AXY g % oAy A A
2% MFstE Holo ofg FFolzpa olad F 3l
t}. Genisteine Fo £ 4|3} isoflavone phytoestrogen &2
AEH oz Fo AHAZ] & NFY A5 istely
gt S 3 AT AHE WA wAo] A
ste Zo® dHA Ao@7 AAY seEvee e

WAFO) e olf2 AFHA Hold GFolet §5T

i

FHT Aol ostd 9 AEIF GHAEE ASE
p27"' o] o] Ztadthe B} A%Th(8,28) ool #
ATAEL oY Y AEF T MDA-MB-231 AZE
delate] genistein Ao w2 p27 p57""°, PPAR-ve]
mRNA H#S 2Abeh p27*" mRNAE thZ7ol H
3 genistein A FEo| EHOZ FodA FItdle
¥dS Yehideh E3] 10iM3} 50uM genistein A 2]
gME xR Hs] p27*" mRNAZ} 28} o] Z7tH
FdE BATHEFg 1). ©] A= MCF-7 78 AlZelA
genisteino] €] p27*°'e] WEH ZF71S BF o|H AT
A5 Ao dAFTE ¢ F Uth@9 1YY Cdk
inhibitor % 2 familyol] &3} p57"" mRNAE genistein
Ao Faglol A A TEHAT(Fig. 2). o] AA=
FHAIZY] GHE S AAl87] A% cyclin-Cdk &9
Ao A ZGol e psTPHTE p27e) Sl g
o] 1S oW dt} genisteino] p27 FAA ] WHS
77l AHdE BAou, AEF @99 AF o] ofd
A Ee g AEY 1APYE 55 Fote Bo oo
g AF7F S Eojof & o2 AYZtETh Peroxisome
proliferator-activated  receptor-Y (PPAR-Y)+ ligand-depen-
dent transcription factor@,(20) AWz oA FHE =
B ANAY, T 9 Y 2EHE AR F
83 S st Aoz gHA JdThen ET AE9
T8} AH (apoptosis) ] 2 vf- T2 75E dhe=
Ao delx] AUvh(2223) 53] AHgS] ftell 4] PPAR-
ve] E8/do] HuEom 249 T A9 g 2
= &3 PPAR-Y ligandell oJa ¢k Alx o] AdAo] A
e ol B drh(2526 B AT BA A

T %24 PPAR-Y mRNAE genistein 38 &=

of Hi#lste] efzte] BH F7F FdS Uehl AthFig. 3).
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= o vA == =4 3
o] PPAR-Y mRNAQ] W&o] Z7} & ZAHE ¥
glolol & Ao g AZety B AFHY ol Afe F

8] B genisteine COX-2 e WHHS ZAA]7]
11,(30) Cdk inhibitor®] LHE Z7HAA AT AFS o
Aste AoZ & 4 9t

Z 2
2 A7 7]& ¢#X genistein®] AE A% A

4 S A|A8k7] 913} Cdk inhibitor

S ZAVEFATE  genisteind] 93 p27*!
mRNAS] 2d F7HFEE Tk, genistein®] o] 2§
71" % Cdk inhibitors F AIE FF A 28] A&
< ¥3la, o]o genistein
o2 A8 F e Ao AZEY, gl FxoA
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