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FREH 0ct3/4 Nanog #1 Sox—2 FRiE*

REE KREK ERK
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M SIM % MCF-7 20 f. 4 % #& T etz Rk o9 %, R qRT-PCRE R 2 7,10,50 4= 100 wmol/L SIM 4 8 T MCF-7 2a i,
48h & , A& .2 494 28 I M Oct3/4  Nanog o Sox—2 28 B ik, 5 20480, £ 5+ A 43t 5 % SL(P<0.05) , ™ SIM 1 pumol/L 3R & 48
Fos BALAR L 2 F 4 5 F L (P>0.05) . SIM 50,100 pmol/L 3% 2852 10 wmol/L 3K E 4048 1b , #74] Oct3/4 F= Nanog 49 & ik £ ¢
A %t ¥ & L (P<0.05) , 7 2+ Sox—2 89 F & 49 4), SIM 10,50 wmol/L F= 100 wmol/L &7 & 28 18) £ F R4t 3 & L(P>0.05), %%
AL E T T2 10 pmol/L SIM £ 32 48 h & MCF-7 28 #4% M Oct3/4 Nanog F7 Sox-2 & & F KB, 55 , S o it Aok . A X e
i) 2R MCF-7 28 #6822 10 pmol/L SIM 4 22 48 h J& , Oct3/4 F8H 4m it 44 Nanog FB /M 41 I8 440 F= Sox—2 Fa M 20 B30 2 5 8,V (P<
0.05) , Western blot # — 3 4 52 22 10 wmol/L SIM 4t #2 48 h J& MCF-7 %8 Ji. 4% M Oct3/4, Nanog = Sox—2 & & & ik % F g (P<
0.05) . £5it:SIM E R Ik A B A7) ASURSE MCF-7 28 I8 1 % 88T 20 B4R &4 Oct3/4 Nanog F» Sox—2 #9 F ik , 2 SIM & T &
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Abstract Objective: To investigate the effect of simvastatin on expression of pluripotent markers Oct3/4, Nanog, and Sox-2 in
human breast cancer MCF-7 cells. Methods: Quantitative reverse transcription — polymerase chain reaction (QRT-PCR), immunofluo-
rescent staining, flow cytometry, and Western blot were used to detect the expression of pluripotency markers Oct3/4, Nanog, and
Sox-2 in human breast cancer MCF-7 cells treated with different doses of simvastatin. Results: qRT — PCR revealed the more signifi-
cant inhibition of gene expressions of Oct3/4, Nanog, and Sox-2 in human breast cancer MCF-7 cells when subjected to high doses of
simvastatin (10, 50, and 100 umol/L) compared with the control group (P<0.05). By contrast, no significant difference was observed be-
tween the expressions of low-dose simvastatin treatment (1 umol/L) and control (P>0.05). The inhibitory effect of simvastatin on the
gene expressions of Oct3/4 and Nanog was more significantly apparent at 50 and 100 umol/L dosages than at 10 pmol/L (P<0.05). By
contrast, no significant difference in the inhibitory expression of Sox-2 was observed among the three high-dose treatments (P>0.05).
Between the two higher-dose treatments (50 and 100 pmol/L), no significant difference in the inhibitory expressions of Oct3/4, Nanog,
and Sox-2 in MCF-7 cells was found. Meanwhile, in the 10 pmol/L simvastatin treatment, immunoflurescent staining showed a marked
reduction in the protein expression of all three pluripotent markers in MCF-7 cells, and flow cytometry demonstrated a decrease of Oct3/
4-, Nanog-, and Sox-2-positive cells (P<0.05). Western blot further revealed that the protein expression of Oct3/4, Nanog, and Sox-2 in
MCF-7 cells was significantly declined by the same simvastatin dose (P<0.05). Conclusion: Simvastatin can inhibit the expression of
pluripotent markers Oct3/4, Nanog, and Sox-2 in human breast cancer MCF-7 cells, proving the anti-cancer properties of simvastatin.
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TR A TE K By i S g N F R AL, FLIR R
RARERESE LIS, H SV R EZML,
D7 KR AR P AT 10 ~ 1547, B 2™ F P i 2 i B
M

AR 5E R WAL TT 25 259 (statins ) B T 2 AT
T e MR 3-8 -3 H L A A (HMG-CoA)
i J5 T ARG L Y IR A1 3 o v L [ e L 21 RE 22
b, T B bR 240 e A 14 5 L 75 S AR A T LA
il AR P A A AR . SCRRIR B AT T 25 25 )
FEB AT AR MTT (simvastatin, SIM) Bl & fl17T
FAEARATT SR 45 s LIRS B TR
it S5 TR S s R AP TR . A RSEIESE SIM
BE A FL R 88 MCF=7 20 i 09 386 4, 5 5 40 i 0
T2 AR DIHT R 2 I FLE MCF-7 407K
TR FEE Z e T AR E ) Oct3/4 Nanog T Sox—2",
PRI , ASBIF 9 16 FF ST A B PR32 MCF-7 41 i , 4%
T SIM X MCF-7 41 Jifd N 22 BE T 4H i b 25 ) 22 35 1
S
1 Rl5A%®
L1 SE bR 5

MCF-7 4 ik e B 40 A= 90 i , DMEM/F12
BRIk R ARG A4S S A A Gibeo 4], —H
AE A (dimethyl sulfoxide, DMSO) 1 SIM #7114 H Sigma
vw] o RNA$RBUAGH & A GIAGEN, 4% sxia ) &
W4 [ Tnvitrogen 23wl , H (145 [FUAT N 258 K 5 | 4 Al
BEHR A3 B Applied Biosystems 23 A o
12 Ji
12,1 4UiEREFE MCF-7 40555 T & 10% 74 1L
1 DMEM/F12 i 53255, 37°C 5% CO. At L5 5%
B o BOMEUE RN AN T 555
122 SCIF 2¢O & & I FE sk R A i AE U R
(qRT-PCR) ¥ MCF~7 41 B il 554 B2, LA 1x10°
A BT F 10 em M AR AR SR, 37°C (5%
COBEFRA R . 24 h 5 B IG RN SIM, SIM ik
JE43 5129 0.1.10.50, 100 wmol/L, 555 48 h Ji5 s B2
Jif, 2 BRI A UL BB RNA , P52 5% 554 cDNA,
SR SRARZR 20 WL, SR )5 E4T H I FE R4 . PCR
N 2R R 30 L, DLJG R 21 HLO AR 8: DNA B A A 9]
PEXF R . PCR [ W IR & W) 6046 : 2xPCR Master Mix
15 WL, 20x5 [ IFREHR G 9 1.5 L, cDNABIR 3 pL,
HAMTCHEAKANE . AR 3R AL, R4
4 :50°C 2 min, 95°C FAE 4 10 min, 95°C 15 s, 60°C
1 min 40 PMEFR, FcJ5 72°CLEAH 10 min, IV AE Ep-
pendorf realplex2 ¢ 22 it PCR 23 #TAY L iff 47, 53
K {5 B A« Oct3/4 (Hs01895061_ul) , Nanog

(Hs02387400_g1) , Sox—2 (Hs01053049_s1) , GAPDH
(4352934E) . FRA-SER Py 7 Al i R 1545
DUEL, H 3R 5 it 32k 1 5 S 3L GAPDH
FEHEA T 0T

123 TG K MCF-7 41 A il 5l 40 At &
W, LA x 10 20 B B804 T 24 FL 0% 40 i 355 33 A
379C 5% CO G IR i3 . 24 h i B4 15 IR W0
SIM, SIM #¢ % 43511 0 1 10 wmol/L, 15 37 48 h J5 il
BD 7 A ) Cytofix/Cytoperm [& % W& [& 52 41 0, % M7
1 20 min J& , —HL4CUKFNIT T L0, PP
FHRLARICHZOETUR . —His3 518 : SEHT Oct3/4 T
1A (1:200, s¢c—-8628) , Santa Cruz A= ¥4 A /s w241,
T Sox—2 Hi 4 (1:100, MAB 4343) , Millipore 4= 114
ARAFHEHE , Nanog Hi i R FRR 2L E (FITC) bR
TCAIPLIA , H NeoBioscience 23w $2fit | 1:50 Hi244 {1
WEL . Olympus1x51 29 AR FARE

1.2.4 AR MCF-7 200 i) o 200 2
T, LA 1 10* 20 g 8542 0 1 24 L0 40 i 355 7=
379C 5% CO G FRAM IR, 24 h 5 4G TR W
SIM, SIM #¢ B 43511 4 0 1 10 wmol/L, 3% 37 48 h Ji5 Ji
BD A F] #Y Cytofix/Cytoperm [&] & W [ & 4 Bl , Oct3/4
FH M 20 B A9 22 F e 6858 - ST Oct3/4 HidA (1:50)4°C
VKA I 1, —H R B 1 (PE) AR id AR
(1:50, Santa Cruz /A F]) . Nanog BHVE4H %) G (4,
R EAEGE A, FITC FRid BYPTAAR 1:25 4°CIEF 30 min,
Sox—2 BHH: 40 g i) & 1 G 8k - BRBT Sox—2 Hi Ak (1:
50) ,4°CUKFE NI B 0, —Pi N PEFRICHIPTIA, XF
B ZH AR R 19 2€ Y6 bm 10 9 [R] AL G BRBL iR G 2. BD
FACSC Jit =X AL A (BD 2 R]) A, Weasel #X1F43 4
AT

1.2.5 Western Blot & & 2381 K MCF-7 21 o ] 5
MR , LA 1x10° 20 A 852 T 24 FL A 20 B 35 R A
H1,37°C 5% COIEFRAM IR SR . 24 h e G R
JInSIM, SIM ¥ B 43 31 4 0 F1 10 wmol/L, K537 48 h )5
FH RIPA 41 if 20 (R st A2 24 A O AR AT BR A 7)) Ak
B, BCA B R B 70 G0 8 B VR B A 0 24 )
25 SDS— 2R TN s T Jc 45 Jse L Uk Iy, RS A 2T 2 25 e
% 250 (328 BioRad A ) 7% I J5 -4 T G2 BNl , 5%
JI5 I W5 4 B 4] 2 b, SE BT Oct3/4 Hi A (1:500) , BAE
Nanog (1:200, sc—=33759, SantaCruz 23 & ) L&, B Pt
Sox—2HLIA (1:500) S NS 5L H GAPDH it 44 (1:5 000,
SantaCruz 23 7] ) 4°C VKA P00 5 o 7%, BURR o A 1L Bl
FRICH P E 1h 5, F ECL k24 AL e
W, r FH B a0 3 e 3R 25 2 E R A R m) 4
fit, Image J AT IREE R
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1.3 Giitsabeg
DL SCgs 38 80 3 0k, A B0E FH wes R, R
SPSS 16.0 Geit2# 54 43 Br , 28 1] X550 L 35k 5
R 255001, VA P<0.05 25 BG40 .
2 4
2.1 SIM X MCF=7 2 i 4 Oct3/4  Nanog Fll Sox—2 &
PRI 235 152 )

qRT-PCR 45 2R 17, 10.50 . 100 wmol/L SIMAEH
F MCF-7 4l s 48h J5 , BE . 35 b 100 51 41 i P Oct3/4
Nanog Fl Sox—2 HE K ik, HXHIRA AL, 22 R A G it
247 Y (P<0.05) , 1 SIM 1 wmol/L ¢ B 20 A%t A 25 A
Fe 22 RG24 L(P>0.05) . {HJE SIM #l ] Oct3/
4 Nanog Fll Sox—2 J& PR A/ AN 2 Bifi 2 751 2t () 185 i g
8K . SIM 50,100 wmol/L ¢ 2 5 10 wmol/L H¢ J&F
ZH A EE , Oct3/4 il Nanog 1 323k 25 57 A G it 22 B X
(P<0.05) ,Sox-2 By ik 2R TG ITH#E L (P>0.05),
SIM 50 wmol/L ¥ £H F1 100 wmol/L #e B ZH A [t 2%
TG L (P>0.05, 31, 1),

Fz 1 SIMXFMCF-7 4HAE A Oct3/4, Nanog, 1 Sox—2 mRNA RiX
BIBNE  (xs)
Table 1  Effects of simvastatin on gene expression of Oct3/4, Nanog, and

Sox—2 in MCF-7 cells

Groups Samples  Oct3/4 mRNA  Nanog mRNA  Sox-2 mRNA
Control 3 1.725£0.206  2.074+0.196  0.938+0.139
1 pmol/L 3 1.875+0.203 1.87+0.094 1.065+0.208
10 pmol/L 3 1.202+0.183"  1.506£0.156"  0.670+0.059"
50 pmol/L 3 0.810+0.100™  1.184+0.110" 0.682+0.106"
100 pmol/L 3 0.860+0.108"  1.079+0.140"  0.605+0.200"

*: P<0.05, experimental group vs. control; " P<0.05, experimental group
vs. SIM 1 pmol/L; ©: P<0.05, experimental group vs. SIM 10 pmol/L

2.2 SIM Xt MCF-7 4fi ifs N Oct3/4 , Nanog Fll Sox—2 &
SZNiN} Al

B PE DG Y gt S R , W IR 4 2 B T 40 i b
W) Oct3/4 Nanog Fl Sox—2 ik 1E MCF-7 4% 1N ,
Oct3/4 (& 2A) Fl Sox-2 (& 2C) A58 £1 8, 2% 5 , Nanog
a5 6 (B 2E) | 1 48 10 wmol/L SIM 4b B 48 h
J& , MCF 4 i 4% N Oct3/4  Nanog Fll Sox—2 £ F 3215 7%¢
IS, AT A% JC IR (B 1B, D, F) .
2.3 Oct3/4 FHYEZNAEEL \Nanog FHPEAIMIECAT Sox—2 FH
PEAIAREIN 2L

& 3 {78 MCF-7 40948 10 wmol/L SIM AL B 48 h
J&i , Oct3/4 BHPE A i %5 (4.25+1.03) %08 /0 31 (0.96+
0.24)% , Nanog FH 4 41 Jit %5 Hy (4.39+0.87) % Ik 71> |
(0.76+0.21)% , Sox—2 [HVE 40 I B0 (6.73+2.04) %ol
D3I(1.47+0.58)%, Geitsitf2e s 4 21 (P<0.05)

2.4 SIM X} MCF-7 4 Jft 4 Oct3/4 , Nanog Fll Sox-2 45
EESNSEAl!

Western blot 45 5% b 75, SIM Zb 3 48 h J5 , MCF-7
YA N £ RE T 41 AR 2 W Oct3/4  Nanog il Sox—2 2
F Rk ¥k 0 (B 4A) il i 5 9 2 3L GAPDH H
B, Tmage JFAF AT 7R 4500 IR BE A B 5 Ve 25 5+
(P<0.05,/54B) .
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Figure 1  Effects of simvastatin on gene expression of Oct3/4, Nanog, and

Sox—2 in MCF-7 cells
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Control

SIM 10 pmol/

Control

2 SIMAE 48 h i X MCF-7 41l PJ Oct3/4 Nanog Fl Sox—2 ik
S (x400)

Figure 2 Expression of Oct3/4 (A, B), Nanog (C, D), and Sox-2 (E, F) in
MCF-7 cells treated with 10 pwmol/L SIM. A, C, E: control group; B, D,

F: treatment group

450 4.25+1.03% 450 0.96+0.24%
| )
N \'l
H | i
‘ \i«
0 ‘ “ﬂ'\.. Control| A 0 N SIM 10 wmol/L| B
J L AL RLL LU J LR L L LU LY
10° 10 10°° 10° 10 10° 10 100 10° 10
Oct3/4-PE Oct3/4-PE
450 4.38+0.87% 450 0.74+0.19%
'
0 \u" Control | C 0 SIM 10 wmol/L| )
10° 10’ 10°° 10° 10 100 10° 10°
Nanog-FITC Nanog-FITC
450 6.73+2.04%) 450 1.27£0.51%
i
0 h. Control| E of . SIM 10 wmol/L| F
10° 10 0° 100 10 10° 10 100 10° 10°
Sox—2-PE Sox—2-PE

%3 MCF-7 ZHio 25 SIM 4bBE 48h Ji Oct3/4 FRAEZH I % . Nanog FHA:2H
JELESCR Sox—2 BRI A 22 1k

Figure 3 Oct3/4-positive cells (A, B), Nanog—positive cells (C, D), and
Sox—2-positive cells (E, F) were significantly reduced by 10 pmol/L. SIM
treatment for 48 h(P<0.05)

3 ifit

TR 18 22 1) I SRR L g A 5T L e e g
+ 4l }fY (cancer stem cells, CSCs) Fl/uk, £ 40 ig 4% X0
Ko FLIRE R T AR A TR P B AR

BRI AGRE T B — /D REAN A, TR R JIG T 40
(embryonic stem cells, ESCs ) ZSIH B 555 00 B 3
TR B, AT B L IR T AN 2 T LR
FEE I HERE FERE S St 2 AR Rt
X L I e 9 1 20 B IR 7 RE DA T 245 1) L s Tl
RS ST BRI T

SIM 10 pmol/L
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Figure 4 Western blot analysis for Oct3/4, Nanog, and Sox—2 expression

in MCF-7 cells treated with 10 wmol/L SIM (A). Quantitative assessment

of protein expression showed significantly reduced expressions of Oct3/4,
Nanog, and Sox—2 in MCF cells treated with 10 pmol/LL SIM compared
with the controls (P<0.05) (B)

T 25259 (statins ) FH 400 1] JIE 61 7245 ol FR 32k
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DA L [ TS P - A AT o L0 e, H T 2 B
I PR 137 v BB [ WL ALAE () R 22265 o 47 AR 5T
T, TS YRR BRIV E I Ah iR B s N
B AN DI RE ReE SRR RE AL BE T AR AE AN G g
R (SRR EZY VS AN (187 = o AW N - B G = <
i S UL BB Mg S 22 Fh g . i 2R FNIG IR
G 5E & B, ZFP 7T 2525 Ju R BRI R Y
{51 401 SIM XL LRI 76 P 9 22 Rl e 20 B, SE ) 22
SRETE AABGUIN IR VR P < 10 e 4 L 15 5 i A5 AR
R AT e A AR 2 e S R ) BT B VR FE A
AT 553046 Sanchez 55 AMFFT A
T8 SIM F il AL ARS8 MCF—7 20 it i) 344 5 -5 4 i S 30
Ik DRI T X Gopalan 4521 SIM
WA E =0 BEYE BR T 245 MCF-7 20 it v 2L B g i
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JET A EELRAE . {5 SIM X AFLIE MCF-7 40 i Y
ZHe T bR A 235 0 e R WLARGE

AHFFE RS2 qQRT-PCR 5 A Ao e tn, |
T M 23T A B2 Western blot J7 122461 STM X+ L jg
It MCF-7 2R L N 2 fig T 4 MUAR 4 Oct3/4  Nanog il
Sox—2 FIAMFNA . WFFRZERFRW]10.50 F1 100 pmol/L
SIM 1T MCF-7 410 48 h Ji5 , & . 2 Hiy 170 40 6 Py
Oct3/4 ,Nanog Fll Sox-2 K [K ik , 55X HRAH L4 25 55
G L ;SIM 50,100 pmol/LHEEEZHFI 10 pmol/L
W RE LA B, 9 Oct3/4 Fil Nanog 1 #1522 A Geit
ZETE S TR Sox—2 [ FRIBMHIE I 22 F 04124
X, SIM 50 wmol/L ¥ & 2 F1 100 wmol/L % & 2 #H b
Z RG22 X, F W SIM B4 i 3L IR & MCF-7
4 L PN 22 RE T 20 B b 25 ) Oct3/4  Nanog il Sox—2 F
1238 B AR FT A b o e 2 1) 38 fin i 52 ¥ fin
Ko RIEDECYAT B REE 10 wmol/L SIMALFE 48 h )5
MCF-7 40 fE A% N Oct3/4  Nanog Fl Sox—2 £ F 2 ik 9¢
GRS , A A A% B I TJC R 1k, Westernblot #E— 2
HESZ 10 wmol/L SIM 4k 3 48 h 5 MCF-7 4 Jfd #% N
Oct3/4 , Nanog Fll Sox—2 & [ 7 ik i 3 )l /b, Fe B SIM
Ha BE 310 ) LR e MCF-7 4 N 22 BE T 4l i br &
Oct3/4 Nanog 1 Sox—2 f5 H 1A, Oct3/4 Nanog Fll
Sox—2 /& B JETE ESCs 2 A B B 19 24 T 40 i 22
REE A R 08T G AR R, T2 HAE ESCs 41
Ml Z R RS E BIbRAE o BRI AR S 4 SRR
AN FLIE MCF=7 4 i 9 Z B T4l s 0 1
FEIK 2 SIM AT ) 55 — P BEML , R R . FH Al
TT2E25 R AT 25 R RS S i

S 30k
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