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SR 1 T 98 SIRTL 32 35 30 ] 2L i 98
MCF-7 20 fa () 12 7% A iz 2%

LR, MRS, ZRE, HEBEE, %%, RE2F, #8456, 4%, FKk1°
(FreEARE WEMNBER, T 530021)

[(FE] B WA AFLIRE MCF-7 240 i 3T B RUR 28 00 52 ), IR0 28 50T ooy F A W 2= ALl o 75 3%« I S R
% (25,50,75 pmol-L~") 1) Keas (41, 5k A 2 8 /N3 (Transwell) 3 8 AR 28 52 56 43 504G I SO0 (25,50,75 pmol-L™") F i
FUIRIE MCF-7 008 24 h J5 F0=s (= 20 40 it 10 8 Al i 22 68 01 5 52 i 9 D16 € 17 2R & il % =X 52 17 (Real-time PCR) 46 I S5 ASUBRE (25,
50,75 pmol-L™") F HiFL A MCF-7 411 24 h J5 A28 (3 4140 b 0T 3R S 085 [+ 2 W JR & [ 1(SIRTL) f1 DNA R4 & 4
R 3 p125 () 40 b3 K POLD1(POLD1) mRNA ik 7K 3 ; 8 (4 0 93 B3 1% (Western blot) £ I 3 HUB% (25,50,75 pmol - L")
T L g MCF-7 200 24 h J5 F025 4L 408 v SIRT1 1 DNA B4 6 AL 3 pl25(pl125) MEHARBAKT, ER. 551
20 LR, LK (25,50,75 pmol - L™1) F T FL AR MCF-7 40 24 h J5 , 2840 o B0 s b, B R R AR B R g HEAL, H 2
W BEMRIRORE (P < 0.01) 5 525 (4 FO A, BB (25,50, 75 pmol - L™1) 1 24 h fig @ % F 8 3L AR MCF-7 40 g v SIRTI,
POLDI mRNA Fik/K¥- (P <0.01) ;555 (441 e, BB (25,50,75 wmol - L™") F i 24 h & & 3% MR FL IR MCF-7 41 Jfa +p
SIRT1 I DNA K& i 6 ALK p125 198 [ R KK T (P <0.01) o £ HOBUGH AE 13 0 ) FL M MCF-7 40 Jd 19 32 8 =
Z2he ), LI vl 68 5 F 98 4 i i STRT1 mRNA FI4E [ A 28K F- L & POLDI mRNA FI p125 48 1R IE KA,

[RER] BB FLME; TRARZE; WBREEMTEF2 FIEEM 1 (SIRT1); DNA R A6 6 LT3k p125 1
4% POLD1 (POLD1); DNA BAMF & 4k % p125 (pl25)
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Effect of Capsaicin in Inhibiting Migration and Invasion of Breast
Cancer MCF-7 Cells by Down-regulating SIRT1
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[ Abstract | Objective; To investigate the effect of capsaicin on the migration and invasion of human
breast cancer MCF-7 cells and the underlying molecular mechanism. Method: Three capsaicin intervention groups
of different concentrations (25, 50, 75 pmol-L ") and a blank group were set up. After MCF-7 cells were treated
with different concentrations of capsaicin (25, 50, 75 Mmol-L’] ) for 24 h, the cell migration and invasion abilities
were assessed by Transwell migration and invasion assay, respectively. Meanwhile, the mRNA level of silent

information regulator 2 homolog 1 (SIRT1) and DNA polymerase § catalytic subunit pl125 encoding gene POLDI
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(POLD1) were detected by Real-time polymerase chain reaction ( Real-time PCR). The protein levels of SIRTI
and DNA polymerase § catalytic subunit p125 (pl125) were detected by Western blot. Result; Compared with the
blank group, the number of transmembrane cells was significantly reduced, and the mobility was significantly
decreased (P <0.01) in a dose-dependent manner after the intervention of capsaicin (25, 50, 75 pmol-L ") in
MCF-7 cells for 24 h. Capsaicin (25, 50, 75 pmol-L™") significantly down-regulated the mRNA and protein
expressions of SIRT1 (P <0.01) after intervention of capsaicin (25, 50, 75 pmol-L™") in MCF-7 cells for 24 h.
Furthermore, capsaicin (25, 50, 75 wmol-L ") also significantly down-regulated the mRNA expression of POLDI
and the protein expression of p125 (P <0.01) after intervention of capsaicin (25, 50, 75 pmol-L~") in MCF-7
cells for 24 h. Conclusion: Capsaicin remarkably inhibits the cell migration and invasion of breast cancer MCF-7
cells, and the possible mechanism may be related to the down-regulation of SIRTI and POLDI mRNA expression
levels and SIRTI1 and pl25 protein expression levels.

[ Key words |
homolog 1 (SIRT1) ; DNA polymerase § catalytic subunit p125 encoding gene POLD1 (POLDI1) ; DNA polymerase

capsaicin; breast cancer; migration and invasion; silent mating type information regulation 2

d catalytic subunit p125 (pl25)

LI 2 B AL ) L e R R L
AL T B F 3 LIS PR T B AR B S E O A R
A BT SUIE 9 5 092 W, 3R T T TR PE R L 3
T HE LR AR R 42 28 N B AT % 2 LR
SR DG HE TR 32 TR, PR O 4 AT B A 2R
VA0 LM T R R 4R R AR A R W T R
W ST R I PR R 2 B0E T T B AR AE LR
P AR | 4% O A 280 B0 7 T i R e 9T O 1k B A
FEEMIIE L TR HOR T B T
SRR BRI T, D9 o 265 A o 2 — P AR A i
TR B K R e — R
BT I A R, S O B T B A . T
T2 W], BOMU T T 95 | B S0 L 2R 0 28 R L
“E e R T PR R (E R e L R
240 0 T % AR 22 1 K ML) R o R . DR
fe BT 7 2 FVREE F 1 (SIRTL) 2 — 4 6t 4
T AR IS A% TR IR (NAD ™) i 2K 4126 11 26 2 Wk Ak
Wi, 215 2 Fhop e 19 s dE A BT BF ST R, i
o RS0 R LR A R 4 A N R LA i
Hh SIRT1 ik iy 2 A 570 SIRTL AT LLAE 4 fip
SR8 A0 o) R R O T, 5k BB Rk TR S ) R
M EHRB 50 EESESREY . AHE
Won , 7F FUNR R A1 2 5l 2L R 95 40 i b, SIRT1 2 5%
WERE, I H SIS RBEB UKL LG
gy 2 ik s/ mRNA T4 SIRT1 %3k
Je L FUNR T 40 M 14 X B AR 2 B 0 I s g
PR 8 14 ) SIRT 2 3% 7T B A 1A 7 LR 19 357
WS PR, A S LLNFEL AR MCF-7 40 fa Sk BF 5%
Nt 42, S e BT U T MCF-7 40 5T %% R 3 28 1

S K H g 1 A A AL O LR B3R T B AR

A S8 AP AR A
1 #FHE

L1 gtk AFLARJE 40 Ml R MCF-7 40 i [ vh
B R 2 B b AR A B e AE T BE A M R, e S
TCHu 74,

L2 240 Kadsm B ( 38 B MedChemExpress
o], it 5 HY-10448, 46 B = 98% ) 5 Js 4 I 1
(FBS) #il DMEM ;3% 3k (3£ [ Gibeo 23 H] , #5705l
> 10099-141, C11995500BT ) ; 0.25% W 25 H Bfi-
EDTA 70, 7 % % 56 T 2R 4 1 W (38 Hyclone
NS 4 F R J140028 , SV30010 ) 5 Transwell /)
% (3£ [H Corning 2\ ], #tt 5 3422) ; trizol ( 3& [H
Ambion 23 ], 41t 15596026) ; 101 4 5%, SLI 5 O E
i R A i 6% 52U L (Real-time PCR) 358 & ( H A&
Takara /& &), #it 5 43 51 & RRO47A, RR820A) ; 5| ¥y
H M S A Wy R AT R 2 W) 5 R, I -3 - TR

it = B ( GAPDH, 258 bp): FE JF 5'-
AGAAGGCTGGGGCTCATTITG-3', F if 5’

AGGGGCCATCCACAGTCTTC-3"; SIIRT1 (120 bp) :
- i 5'-CCATGGCGCTGAGGTATATT-3", F jif 5'-
TCATCCTCCATGGGTTCTTC-3'; POLD1 (109 bp) : I
Jif 5'-GCTCCGCTCCTACACGCTCAA-3', F ¥iF 5'-
GGTCTGGTCGTTCCCATTCTGC-3"; SIRTI ¥ 74 j& Hit
K (26 CST 23 A] L b2 2496T) ;pl25, GAPDH B
PEHLIAR (26 B Abcam 24 ], #it 45 435l & ab186407,
ab181602 ) ; B i S0 1k 4 B A i 1L 2 B S o 2 BR 2R
M (1g) G — ¥t ( 2 E EarthOx /A A, it 5 E030120-
01) ;2% 5 % 4 {4 7, RIPA 24/ ¥, BCA & 11 € =t
.05 .
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B & (b R EREARA A, M5 555
G1063,R0010,PC0020)
1.3 {Y£% BBI15 & CO, ¥ 348 (1% [E Heraeus 2\
A]) s CKX41 A5 5 B 5 55, Mx3000P Y 5% 5 5E &
PCR {Y ( 35 [H Agilent /A &) ) ; PowerPac300 %I f4 [k &
i B K AY , Trans-Blot SD B #E JiAY | GelDoc2000 I ¥
JBE L% & 58 (32 1 Bio-Rad A H]) o
2 FiE
2.1 AU S 10% a2 5 A 1% 75 % -
HERE R I DMEM 85 32 3L 15 98 AN FLI e MCF-7 4i g,
B A AE 37 °C, 4 5% CO, ()46 FR B it 40 i B4
FA AT SR, K 80% ml & E, HIRE A
fit-EDTA ¥ WAL , 250, B8R AT ARG 3%
2.2 BARGH BRI TAE M R FC R AR T
DMSO il il B 10 mmol - L™" &k W&, 43 4% fili #7
T =20 CUKAH . 525 I & BOR & 1l ) DMEM
B 35 WOKs B B AL 25,50,75 pmol - L7 TR,
DMSO ZARFU3 4R 0. 1% , 25 ALl T & sl A &
A 1ML DMSO ZARFR 73400 0. 1% DMEM 15 537 .
23 Teanswell FERSSCH0 48 U410 91 1 10
CCK-8 SZHu 45 5 g HE R 41 Mo 3% 1 7= 25 1 5% Wi
AR VR A 28 BOSAUBR 25,50,75 pmol - L™ JEAT T A8
SIS SE AR 2R S0 . X B K MCF-7 41
JHL I TE M3 55 SR M LAk B 3R 24 b R I AL 40
i, FH BB 2 vk B 0,25,50,75 pmol - L™ ifiL 75
5 % TR A L, VR AN M R 5 x 107 A4/mL,
PLEEfL 200 pl 4% ff T Transwell /N%E F % o, 18
24 fLAR A & 0,25,50,75 pmol - L ™" BOHUR Y 5¢
2 REFEW 600 pL,F 37 C 5% CO, 4w 55 548+ B
Fro 24 h JF U /NE AR 25 2 R Ry 4 i,
PBS ¥ 3 ¥,100% HI B [ E 20 min, /N % 58 25 X
Fo 0. 1% 45 5% 4L {5 20 min, ] PBS ¥k 3 i , 18 24
W5 T 62745 I e g 2 BE AL IE 5 5 AL WL
SO R, BE TR A LT R R, IR R = (B
Bl ZH AT B A M 2/ 25 A T RS A ML %) x 100% . 5
WS B H A 3 Ik,
2.4 Transwell {28525  Matrigel 2% i 5 7C IV
FiFe ik 106 M ke 7 B iRl e BN AR &
i eI B BE B 70 L, F 37 CHFEATPILE 2 h
B, 5P IR E T RS Se i, 285 = (B
TR AR 7R AN 2 = AR R A M%) x 100% . %
S B S H A 3 Ik,
2.5 Real-time PCR £5ill] SIRTI,POLDI mRNA ik
KF X B AR KA MCF-7 40 4% A T 25 em’
. 06 -

W, B AE 37 C 5% CO, 4 M % 3= 46 h 85
i RIS E 70% ~80% B, N AW E R 0,
25,50,75 wmol- L™ BUHUR 5¢ & 15 R Wi 455 55,24 h )5
W R 20 A, FH trizol T 4 HRUAS 4 41 L B RNA, FH 43
P 0 s L B RN A B e ) A U B A AT 3
B SR PCR W . PCR R 25148 95 C 30 s, )5
S2ff 40 MEIR,95 C 5 5,60 °C 30 5,72 C 30 s,
Lk GAPDH R4 2,24 2% A LA 3H 5304 56 mRNA
M RN DL, FRA SR A 3 K.

2.6 [ El il i ( Western blot) £l SIRT1
p125 R FRIAAKT AR B 3R 2y [R] 2.5 T, fin
AN A2 AW 120 L, G ET O OA &k B R
1 mmol - L ™" 2K {5 Filf 411 il 751 % A 24 % 9k 980 ( PMSF) |
PEEUAN R B R A JF O BCA YR B vk B, HUER
FIFE S 25 g, 46 50 50 U6 B 2F 47 f K % IS 3 14T
TBST Ve 3 W, SR )5 43 3 in A —$t SIRTL, p125 H
seREBLAR (121 000), GAPDH I 53 B i {&
(1:177) 4 CHIRMEE L%, TBST PEAE 3 ¥k, M A
EPif IgG —hi(1:1 7). =ik H 1 h, TBST
VERE 3 W L,ECL R4 % . UL GAPDH fEAN S, iz
FH Tmage J 8P HEAT 25 IR BE AR 09 43 BT o 20 55 5
¥iphosr A 3R,

2.7 Giibsorik CRH SPSS 17.0 b 4741t
SOV R RORI DL &+ s Fa, B ) R EL #
LSD K5 56, 2 41 %5040 (8] b e FH B PR 2 0 2293 0T, P <
0.05 KEFAHGI=E L,

3 #R

3.1 ARG X MCF-7 40T R e gy 52
120 L3, ORI (25 ,50,75 pmol - L") T MCF-7
YA 24 h 5, 2 A0 A A P b SRS R I R
%, H SR AR R (P < 0. 01) , 356 BH S8R s 410 o
T MCF-7 4= he 1. WHE1,% 1,

F1 EMEI MCF-7 @ ERHE M (xxs,n=3)

Table 1  Effect of capsaicin on migration in MCF-7 cells (x + s,

n=3)
21 51 W@:/unwl'L’l TR R %
2 - 100. 00
FRBUI 25 80.32 £5.42"
50 46.92 £3.76"
75 25.17 £2.34"

WG A g P <0.01(F2~4 /).

3.2 FUHUBEXT MCF-7 4R 28 RE h g 528
120 L3, R (25 ,50,75 pmol - L") T MCF-7
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A. 25 F141 ;B ~ D. BOHIE (25,50,75 pmol-L =) 41 (& 2,3 |d])

Bl 1 ZMEx MCF-7 4 55T 68 1 B R0 (45 M S 4L 6, x200)
Fig.1  Effect of capsaicin on migration in MCF-7 cells ( crystal
violet, x200)

20 24 s, 5 AR N RO s 1R 2R R I B
I, L5 e BEARMNE (P < 0. 01) 356 1 J5f 0t 471 i
T MCF-7 4 RZERE T . WIE 2,32,

c ) D
B2 SREELT MCF-7 40512 2 88 J1 BRI (45 5 58, x 200)
Fig. 2
violet, x200)

Effect of capsaicin on invasion in MCF-7 cells ( crystal

R2 FHMEI MCF-7 ERENHIHM(x£5,n=3)

Table 2 Effect of capsaicin on invasion in MCF-7 cells(x +s,n =3)

21 5 e B/ pumol + L ™" BRR/%
gE| - 100. 00
BB 25 72.65 +4.96"

50 38.67 £2.89"
75 16.67 2. 11"

3.3 BHGEXT MCF-7 41 g SIRT1,POLD1 mRNA 3%
KRR 5 a8 A A, B (25,50,
75 wmol-L™") F i MCF-7 40 g 24 h J&, 40 Jfd o
SIRTI,POLD1 mRNA 3ik/K V- 553 T8, H 2w ¥
AN (P < 0.01 ), 15 WY BRAR g8 T 4 ] MCF-7

M HISIRTI ,POLD1 mRNA LK, L3 3,

%3 MBI MCF-7 415 SIRT1, POLD1 mRNA 3 3% 7k F i &
Mg (x+s,n=3)

Table 3 Effect of capsaicin on mRNA expression levels of SIRT1,
POLDI1 in MCF-7 cells (x £s,n=3)

4 51 B/ wmol - 1! SIRTI POLDI1
2 H - 1. 00 1.00
PR 25 0.62 £0.08" 0.83 +£0.07"
50 0.35 £0.06" 0.52 £0.05"
75 0.22 £0.03" 0.31 £0. 04"

3.4 BARGE ST MCF-7 40 ff SIRT1 1 pl25 & 1%
RAKCER S 5 H A s, BB (25, 50,
75 pmol-L~") F Fi MCF-7 40 Jfi 24 h J5, 40 i rp
SIRTL, p125 4 [ R IK K- 1 35 REAIL, 52 Ve 88 4
(P <0.01), 15 B BHUGE 0T 40 1 MCF-7 40 g SIRT1
Al p125 I RIKIKE WL 3,58 4,

GAPDH 37 kDa

A B C D

3 HWET#/E SIRTL,pl25 EHE MCF-7 f PRk
Fig.3 Electrophoresis of SIRT1 and pl125 protein expressions in

MCEF-7 cells after intervention of capsaicin

F4 BB MCF-7 48 SIRT1, p125 EEREMHM (5 +5,
n=3)

Table 4 Effect of capsaicin on SIRT1, pl125 protein expressions in
MCF-7 cells (x +s,n=3)

215 e B /pmol - L="  SIRT1/GAPDH p125/GAPDH
= - 1.20 0. 15 1.27 £0. 18
BRI 25 0.88 £0.11" 0.95 0. 10"

50 0.55+0. 12" 0.67 £0.09"
75 0.34 £0.07" 0.40 £0.06"
4 ITtig

DA A S I AR IR B KR B A .
A RE R T A IR R ) R I X A 1 R A N R
LA AT R 00 4 T SARURRE Y B 9 9 A
O 28 AE KA ESE b 48 7 ok, T ai i 7 5 4 Ak
JO7 I A0 ) e 9 200 0 A LA R Ak o iR A M O T A
O 2 AR AR AR AT AR R A B S R G
B S S N N (3 B (B S S N (SR 5 VI

.97 .
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MR BER 0 AS  BE S R B R R
vl BE HHVE S R FL A R MCEF-7 4n e g
AHIF T 4k S8 5 F BB X MCF-7 40 Jifg 5T % 4= 28
(52 ) A= 0 2 ML o 5 R R, 2 BOBUR T TS
(M MCF-7 20 i i 7% (= 22 8 0 3 B | Az 2 40l , B
AR 4 2 v B AR N . 5 — B g, 2=
FT AN 45 2 B9 A B, OB = [ 4 SR 8 MDA-
MB-231 4 Jjfd i 1 B R 28t HA B i iy i il /R H
TSR BE AR ARy o 3 BB AfF 5 3 ) 5 SRR 7
10 ) LR R AT B R ZR BE T o

LR AR 1) A R R R R — AN S 2 o B AR
B S = T N 1 I (B = S P e 9 v bt
6T IR A R i O B Y ) B, AR 59X FE W, SIRTI
AALAEAE 1K 40 i DNA 451453 | 98 4 440 it J&) 49 Fn
PR T A vh by G A 6 T LS A0 R RS b
S 45 T g R L g A 22 ORI 1 R A R TR
B0 UM O HU &Y BF gt & BT B
SIRT1 ) &35 R LA Bt S804k B g A i 5 440 it J) 19
RELIAE , DA T F 410 ) J5% bt 9 400 e 348 4 L 3 B8 R0 42 28
Chung %"V BF5¢ % B SIRTI 76 3L AR s %3k, B
L5 5 5 R AR A A 56 O o AR IR 5T 4 i 3 F
ge s SIRTL 25 L 1 & A= Fn & e 76 3L e
4 2By 7L IR R 20 i MCF-7 o STRT1 %% 1F % 7L AR
HAVFIE# SR 2 MCF-10A 4 i 22 361 5, i 3
ik SIRT1 o] IR HEFLAR I MCF-7 20 g 4 58 i %8 A
7%, M Ui K SIRTL W] nl B & 410 i MCF-7 41 fig 4%
B GE R FRZE 5 JIN S A A A i 52 56
FEARAE — B, AW FT 45 S WoR, ORI 2 kR K
PESH] STRTI mRNA FIEE [ 23k, $2 75 BRI A
il MCF-7 20 JfL 3T # FR 22 04 43 F HLHI AT B 5 SIRTI
FIRMENA

DNA 52 il % £ 5 A% A= 9 35k D9 4 st 4% Foe
PEEAG EEAIEH . AR FTUESE, R 40 B A S ok 346 7
5 DNA 9B & il S A 567 DNA B4 6
JEFZ A Y) DNA i /Y fie 3 2252 I i, DNA R &
fity & i Ak V. 5L KL A (POLD1 ) % ith DNA 3 4 g 6 fi
B p125 & (17 Sanefuji 252 B 5T & PSR A
# p53 A LA S POLD1/pl125 ik I8, ok i i
JHF 96 14 4 2208 7, T I5C Bk POLDT 5 Rl W0 mf L 410 okl JHF
FER 78 . ASHE 5T 4 00 W A 5% R POLD1 2 5 2L iR
W R A AR R, AE FUORR 42U 2LOAR R A0 R
MCF-7+, POLD1 % 1F & FL IR 20 2L RNE & FLR b
MCF-10 A2 fify 3 34 34 55, SIRT1 () % 35 5 POLD1/
pl25 ik 5 1E A7 5¢, SIRT1 v DL i 3 #2 p53 1
.08 .

FIRAKF e POLDL A5 516 Pk, 2728 p125 B H
22 ik, T A 5 MCF-7 40 M 3% 58 . i % A2
2007 ARG R R, PO, S R A
il POLD1 mRNA il p125 S MR E . 454 i
WL T, A B 58 TN by BRMUBE AT fE 38 o 4 ] SIRTI-
POLD1/p125 4% D\ Titi 900 1) 2L it 98 v 3 6 RN 28 o

g5 L ik U, e 0 3 40 i 2L KR MCF-7 21
FL R 3 B AN AR 28 A8 7, FE AL AT e 5 T R A0 i
SIRTI mRNA Fl1 H 9%k 7K F L & POLD1I mRNA
I pl125 B8 R GA KA 0GR B T i
SIRTI (42235 AT Al R b6 97 2L A i 45 I Jgg 9 s 4
M7 0 JE B R BEIRAKHE o AEAS SCAL AR AP S 55 5 T
SIRT1-POLD1/p125 38 2 F% 15 B ASUG 41 i 2L A 5 &
Ji S A% FR 28 0 VR AL, B — 7 1 R BR A, J5 42
A TN 3l W) S 36 96 E K 2 75 7 78 HA AR HIPL A 1
— RS o
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