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Study on suppression mechanism of breast cancer proliferation by selenium
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EE, DREOZEDOHNATER LN
ML TW3 (Jpn J Clin Oncol., 34,
352-356, 2004), BREESEIE /R ENS50W
ENBEEFIEC>OTR MOy Uid, &
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TG S N TRREMAMEE I NS &0
HITWB (Proc. Natl. Acad. Sci. USA,
90, 11117-11121, 1993; J. Biol., Chem.
270, 2440 6-24413, 1995; Proc. Natl.



Acad. Sci. USA, 96, 12027-12032, 1999),
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J. Exp. Med., 196, 99-109; C(lin.
Biochem., 32, 131-136), L > D4
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B L7z &= Ol 1 %h R O Rl I E
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FEHME AR D SN -HEMRICB T L
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3. BEOHE
(1) AEPRIOHI
HEKIZ, AFRTERDMAENSVNHDE
ERICHEL &, 488 M E FBS IE

Biowhittaker #t (Lot. No.016942) F/=iZ
Biowest #L (Lot. No. S05691S1820) ®H D
RV, BB U T charcoal-dextran 4L
HTITB-ZARNT VA=)V (ED) ZWD RN
7o. b NELUEEHRMIEAR T47D I3MFE L%
FRRZDNEE—RELLD THENWEE
Z.5%FBS &4 Dulbecco’ smodified Eagles
medium (DMEM) ZF\W. 37 C. 5% C0,7EFE
TTHRIEBEZELZDDZERICHL -,

(2) &L ALBYORE

T4TD Mg Z 0.25 % =Y S > -EDTA THIMN
UL7=%. 5 % charcoal-dextran treated FBS
SH MM (T /=)Ly REE) IEES
Bz, ZOREBKZ —EMBRERDLDIC
96 /X, 6 RO L —bFHDNIE 90 mn
TA YT alBELZ, 37T C. 5 % CO,FE
TT1 HEE#ELZHE. B2 RRIBE: 0~1X10"°
mol/L) BLUEHELZL AEY (KRIEBE: 0
~1X10°%mol/L) ZZNZTNIEEL. 37 C.
5% C02 HHETFTTO~4 HREISEL /=, 2B,
TATD MR EFEFEST B EBRa D /) w7 ¥ i,
Dharmacon siGENOME™ (ESR1) Z FH\, Hifa
BEERICIT . £ TFAFZ AR
FIURRNTEFINCATA > OEREREIL. M
fOiBERED 2 REIRICIT - 7=,

(3) MRBFERDOWE
MIHEIERIL, TF DT LT OYA REK
ETHilREZNE LR L.

(4) EEEZTRERDOER

T47D R 5 D total RNA i1 RNeasy®
Mini Kit (Qiagen, Cat.No.74104) ZH W T
fTolz, WEHERHRIZES DN ARRICIE
Super Script First Standard System (GIBCO
BRL) & B Wi High-Capacity cDNA Reverse
Transcription Kits (Applied Biosystems)
ZHW?E, B507- cDNA CEMEET TS
A —ZHNT, PR 217V, EREEZETOD
REBEZERLZ,

(5) ENY NV BRBEBDER

T47D #HfEIZ lysis buffer (0.5% nonided P-
40, 10 mmol/L Tris-HC1 (pH 7.5), 150 mmol/L
NaCl, 1 mmol/L phenylmethylsulfonyl
fluoride, 0.11 unit/mL trypsin inhibitor)
ZMA. REDFA ALz, 18,500X ¢ 4C)
T 30 R OB TR N EEICDON
T, RS NV EOPEERWEZI TS
>7ayr 4 T ETo .
(6) HIRIA ROS FEA DRIE

T47D 21T carboxy-DCFH-DA Z{LEL . 7
O—HA hA—%—THIEL %,

(7) MREANZIVE FF > (GSH) & DRIE



Toyo’ oka H®DA4¥k (J.Chrmatogr., 282,
495-500, 1983) H L <tk Total Glutathione
Detection Kit (Assay designs, Cat.No.
900-160) ZHWTEEL /-,

(8) BFEBRIEMEONE

T47D #if212 0.2 % Triton-X-50 mmol/L U
CEAUTLEER @ 7.0) 1 ol ZMAT
MlazmlmL, BOLTESN-LEZ 50
mmol/L U 2> MY T ABREK QL 7.0) T
BN L2, SERBREEOUE 27 7,
GPx1 ¥&£1Z Yamamoto & Takahashi DA%
(Arch. Biochem. Biophys., 305, 541-545,
1993). TRI1 &M Hill 5 DA (Biocken.
Biophys. Res. Commun., 234, 293-295,
1997) IZE-> THIEL 7=, 728, TRIEMHOHE]
FEIZTIE, 55°CT 10 MR L7=#. 13,000
Xg (4C) T30 pMERLTBEL TIHESNZ L
WBWEHAWE, ¥ /37 EE8IZ. BCA Protein
Assay Reagent Kit (PIERCE) Z& W THIE
L7z,

(9) 7ARP—2ABLURZO—- AHE
THRE=ZABIRR 70— R 1T,
Annexin-V  fluorescein isothiocyanate
isomer-I (FITC) Apoptosis Kit (Bio Source)
ZRAWT, 7Oo—HA4 FA—F—THIE L,

4. BFZERRE

(1) T4 MR DOEFEIC RIE S E2 BR UK FE
L AN EREDORE

E2 & 1X10~1X10°mol/L OEEEHFH T
BEL & X, T47D M OMEIEIT B2 BEIC
KFETHENHEREINZ, E2 2 1X107°
mol/L OBETEREL-EZITERD SN
Mo gL, L >BF MY A
(Na,Se0,) . L AFF = (SeMet) HB
1Z MSA ZFNEN 1X10° mol/L OWEETH
BICBBEITAIZ LT THRICHIHIEN
7= (Table ). ZNEANDEL MLEWTIZ
BRI HEENH S RIIRBD SN o
77,

Table 1 Effect of various selenium compounds on the growth
of E2-induced T47D cells

Substrates
(1X10® Se mol/L)

Number of proliferation cells Cell growth rate
(X 10% cells/mL) (%)

Control 44.9+0.4 100.0+ 1.0
NaSeO, 37.1+£0.4* 827+ 1.1*
NaSeO, 40.6+5.0 90.3+11.2
Na,Se 44.6+3.4 99.2+ 7.5
Se0, 4531t5.1 100.8+11.3
L-Selenomethionine (SeMet) 35.8+2.0* 79.9+ 4.5*
Se-Methylseleno-L-cysteine  44.5+3.1 99.2+ 6.8
Seleno-D,L-cystine 44.1+4.0 98.2+ 8.8
Selenocystamine 40.5+3.6 90.1+ 8.1
Methylseleninic acid (MSA) 27.5+3.6* 61.2+ 8.1*

Value are mean * SD (n=6).
*Significantly different from the control (p<0.01).
E2 was exposed at the concentration of 1x 10° mol/L.
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ICHIRIT B Z EMNHBHL =, 2hboZ &n
5 .Na,Se0,. SeMet 35 L TXMSA 13 B TIZ T47D
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1X10°mol/L DIRE THIfEMEIER Lz
HAEMGINBIR I N, T ORIBEFEHIL,
E2 Ik Bl sl (B & B I o
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(2) L ALEY D T47D 4K O BEFEAD HIl 1R
HIZxd % ER D& 5

TR b O AR O P MK I,
ERa DB S-AMER I N T NS, B2 EEETRT
T47D HHHZIZ Na,Se0,. SeMet & % U ik MSA & BL
MIREL =L X, WM ERa mRNA REHEZ
BAERZRLU Fig. ), —4, E2 & 1X
10 mol/L DBETHMBEL & X, T47D
M2 ER o mRNA FEIEIIH 50 WML 7=
(Fig. 1) 2D E21T K S HMIL. Na,Se0,. SeMet
BB WIIMSA DFEFFIREICE > T TN HH]
flEnzFig. D, s 3 BEOEL ML
&9z L% ERa mRNA FEEHEEOHIHNIL, B2 JE
HETICHXRTE ZEFETTHETH- =,

B2 FEHBFETHBNIT 1X10° mol/L DEHE
@ E2 #£7FTF T, Na,Se0,. SeMet 3K TKX MSA
2ENTN 1X10° mol/L OEE TR
BLEEEO T4 RO ERa ¥y I\ EF
B&I3. ERa mRNA FEBIE &R OMEMZ R
L7z (Fig. 2). E27FE T D T47D Ml TRD 5
NZMSAICEL B ERe Y NN VERBHEDE R
TRPANE. MSA DBEIKET S Z VB
L7,

RNA interference (RNAI) ZFHWT ERa
nRNA FRIHEZ W BEOK 50 X T/ v I ¥
v7 > U7= T47D #if2IC B2 2 1X107° mol/L ®
BETRBELEZEZA. MIMEMIT v 5
LRV HDITHRTERICHGH SN
(KOO, INBOZ EM5, E212L 5 T47D
Ml DOHEFEICIE ER o BBE DM 5 L
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Fig.1 Effect of E2 and selenium compound on ERa mRNA
levels in T47D cells
E2 and selenium compounds were exposed at the concentration of 1X10® and 1X10%

mol/L, res"&eclively
ERa mRNA amount were normalized by p-actin.
Value are mean * SD (n=3~4).
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Fig.2 Effect of E2 and selenium compound on ERa protein
levels in T47D cells

E2 and selenium compounds were exposed at the concentration of 1X10° and 1X10%
mol/L, respectively.

ERa protein amount were normalized by -actin.

Value are mean * SD (n=3~4).
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Scheme 1 Presumed mechanism of ERa expression in T47D
cells by E2

E2: 17-estradiol, ERo: estrogen receptor a, ROS: reactive oxygen species,
MBD: methyl-CpG binding domain, MeCP2: methyl-CpG binding protein 2
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Fig.3 Effect of selenium compounds on intracellular ROS
production in T47D cells exposed E2

E2 and selenium compound were at the concentration of 1 X 10° mol/L and 1X 10% moi/L, respectvely.
Relative ROS production of control was taken as 1.0.
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Fig.4 Effect of E2 and selenium compounds on TR1 protein
level in T47D cells

E2 and seleniy were exposed X102 moliL and 1 X 10 mol oL reepecihely.
Protein amount was normalized by p-actin. Reive o mlmof'rmm control was taken as 1

v

TR activity
(nmol NADPH/min/mg protein)

AHHITII.

o 240h & 0243
™ waeege‘”“‘ghcp““ Pt
E)

Fig.5 Effect of E2 and selenium compounds on TR activity
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Fig.6 Effect of E2 and selenium compounds on Trx1 protein
level in T47D cells

E2 and selenium posed al f 1X 109 mol/L and 1X 106 mol/L, respectively.
Protein amount was n malzodwb ﬂin Relat lwox;nsﬂmof'rrx of control was taken as 100 %.
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estrogen receptor finger protein (Efp)#%
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BEFORIERITHREORN 1.5 fFiz8mL
2o TDE2IICK>THEML 7= Efp BETFO
FEHE. Na,Se0,. SeMet 3 W id MSA o [E]HE
BEICL> THRISNBEmMERL. MHIE
A MSA THERODEETH-> = Fig. D, ZD
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ZHSEIL . MREHO G2/M HloBiTaHE
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Fig.7 Effect of Se compounds and E, on Efp expression
in T47D cells

E2 and selenium compounds were exposed at the concentration of 1X10° molL and 1X 10 moll. , respectively.
Protein amount was normalized by -actin. Relative expression of Efp of control was taken as 1.00.
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Scheme 2 Proposed suppression mechanism for E, induced-
T47D cell FE_rolifelation by MSA

Ea: 17p-estradiol, ERo: estrogen receptor a, EA: estrogen receptor finger prolein, ROS: reactive oxygen species, MSA:
methylseleninic acid, TR: thioradoxin reductase, Trx: thioredoxin

Cell proliferation '

Scheme 3 Promotion mechanism of cell cycle by Efp
ERa: estrogen receptor o, Efp: estrogen receptor finger protein

Cell proliferation l

Scheme 4 Proposed suppression mechanism for E2 induced-
T47D cell prolifelation by MSA

E2: 17p-estradiol, ERa: estrogen receptor a, Efp: estrogen receptor finger protein, ROS: reactive oxygen species, MSA:
inic acid, TR1: thi i 1, Trxt: thioredoxin 1
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