- 964 - o [ P PR 4% 4 44 2014 4F 8 F 45 34 545 8 ] CJITWM, August 2014, Vol. 34, No. 8

- Kb AR -

B Bz B T AL IR 95 2 il bk MDA -MB-435S 122868 1111
IHEIVE N5 miR-27a 363k 19 % 21T

EXEE A SV T AN S

BE B R e AU % 20 etk MDA-MB-435S 12 2 48 /1 64 49 %) 75 A & 55 983 MDA-
MB-435S ffe miR-27a &k etk tE, Fik BHIRES IR M@ I E (transwell ) F ) b 4 & B
F MDA-MB-435S 4n Az 2 #& 71 69 %5 @1 5 Bg SR Ak 2000 %% 4= miR-27a B4 /47 #] 4 B & 5= 0F 2 2 I A B4
4 X Rk (real time-polymerase chain reaction, Real-time PCR) & transwell /> & £ & % 3% 3+ miR-
27a 4%k f£ MDA-MB-4358S 4n 4z 4 P 69 4F ) A= A2 B B 3 MDA-MB-435S 41 i, miR-27a 4 ik &) F R A&
EE¥ampia i 1%L, BR  HEEAEA MDA-MB-435S 2a/2 12 h j&, 5 it transwell s % 28
JodF 3 BT A 2R Y (P <0.05) ;miR-27a A 4d5 miR-27a 474 4 4+ 4 )5 MDA-MB-435S %0 jit,
miR-27a % % ik 845 A2 x B4 962. 07 4542 40% , 2 miR-27a #7414 4 # j& MDA-MB-435S %t 5
it transwell N E @ik L% T HE(P <0.05) ;4 & 841 MDA-MB-435S #Zmfe 12 h 5T TR AL
miR-27a # &A% (2 %514 0.56.0. 18 #2 0. 18) ; 26 & miR-27a KLty 4 e T4k 52 j5 24 K B4 A
# MDA-MB-435S @ Fit N TR TH R AT BAA RIE % (P <0.05), &it HEBA
SUA% % MDA-MB-435S itk 4943 2 4k /1 B 4740 78 A ;miR27a #9it & 5 £ MDA-MB-435S 21 it 69 13
ZHe b K IEE BARR A L B4 MDA-MB-435S it ihi3 &4t 715 FTiRL miR27a t4 Rk A %,

Xg#iE  H R85 ;MDA-MB-435S @t ;miR27a;/132 %

Inhibitory Effect of Cinnamaldehyde on Invasion Capacities of Human Breast Cancer Cell Line
MDA-MB-435S and Its Relation with Regulating the Expression of MiR27a WANG Rui-ping’,
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ABSTRACT Objective To explore the inhibitory effect of cinnamaldehyde on invasion capacities
of human breast cancer cell line MDA-MB-435S and its relation with regulating the expression of miR-27a.
Methods The effect of cinnamaldehyde on invasive capacities of MDA-MB-435S was measured by Tran-
swell matrigel invasion assay. The effect of miR-27a expression on invasive capabilities of MDA-MB-
4358, the intervention of cinnamaldehyde in the miR-27a expression, and its relation with its effect on in-
vasive capabilities were defected with liposome 2000 transinfection miRNA27a mimics/inhibitors, real
time-polymerase chain reaction (Real-time PCR), and Transwell chamber model. Results Compared
with the control group, the number of cells passing through the transwell chamber was more significantly
reduced after treated by cinnamaldehyde for 12 h (P <0. 05). The miR-27a expression was 962. 07 times
and 40% of that of the control group after transinfected by miR-27a mimics and miR-27a inhibitors. After
transinfected by miR-27a inhibitors, the number of cells passing through the transwell chamber was more
significantly reduced (P <0.05). The miR-27a expression of MDA-MB-435S was down-regulated by 12-h
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treatment of cinnamaldehyde (2 ~***

=0.56, 0. 18, 0. 18, respectively). The number of miR-27a mimics

transinfection pretreated MDA-MB-435S cells passing through the transwell chamber increased more ob-
viously than the number of un-pretreated MDA-MB-4358S cells in the control group (P <0.05). Conclu-

sions

Cinnamaldehyde could inhibit invasive capabilities of human breast cancer cell line MDA-MB-

4358S. The over-expression of miR-27a played an important role in the invasive capability of MDA-MB-

435S. The inhibition of cinnamaldehyde on invasive capabilities of MDA-MB-435S cells was correlated with

down-regulating the expression of miR-27a.
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LRI e e A BR L MR IR 2 e RS 1 T,
LI AR PE AR A T [ S b b THa s LR
(AR AR IH AT BOXE s AR 1 R ZSE R . 250
FRIT NG MR TT B2 X o IR T B AE R
KRS ML TR IR B9 A T ol B T AW E AR A .
B 5 LI 1/3 PMERCR Z K (ER) B 28 5 FL I
T 251 B3, WU 22, WA T ORI o andEsk, P
Y FEPU LRI 5L R85 TR A5 550k AN 22 4 1 o 32 31| 8
P, R, AR SE56 DL ER B ) i i B vk N FUIR I 4 i
Pk MDA-MB-435S NHFFE X4, TRITHE B X HAR 7%
RE ST

/I RNA (microRNA 2 miRNA) 2 EZ 4
BRI 22 METTIR IS 5 3L 5% 5t 5 R
PAEGRAS/ N3 RNA, 58 &2 B, Z 5 miRNA 73+
TR AN A KA L Y K3k, 2 5 TR i
TS A AR )RR Y I R AR (R R B AR RN
R HER™ . miR27a BTk LM —1 5%
Fiiif g8 1= 28 &% % %5 D) AH 3G 19 & #5955 15 T B 1Y
miRNA , {HH & % 7 MDA-MB-435S i fifl i) 1= 78 4%
B bR E A R UL AH SCHE , A 9T B TR R
R MDA-MB-435S 2l it 1112 22 E 1 & 15 5
W miR-27a kA K.

MRS

1 4 AFLIR SR 41tk MDA-MB-435S
W [ R E B2 B L T A0 AT 5 T A0 2

2 5y B REE,0.5 mLA, kR R Al >
98.6% ,70Fx:CeHs O, 57 F1:132. 16, F/GMA
RG24 e ) 4 .80 .40 .20 pg/mlL, H [ 24 5
APl e BT L

3 WHI AL S  Leibovitz's L-15 153545 (500
mL/Jf, GIBCO A w]) ; I 4+ 1L iE (100 mLAf, M Py
EHF YA F]) ;4554 (crystal violet,25 g/fli, Iiff
BIEAL AR A A R 3 miRNA-27a B4 304l
Yy Boof B (g5 A A RN | Trizol RNA 2

cinnamaldehyde; MDA-MB-435S cell; miR-27a; invasion

B 7] L g A 2000 (Invitrogen 23 w77 &) 5 Tag-
Man Universal PCR Master Mix ( A-pplied Biosys-
tems /2 # ) ; Tag-Man® MicroRNA assays 54l
MicroRNA ¥ % 5% X %) & ( Tag-Man® MicroRNA
Reverse Transcription Kit, Ambion 23 | ) ; DEPC
(Biosharp A +]) ; &4 (Sigma A w]) 5 5 B (g 5t
TG A R 2 7)) s N T H A BRI R Ma-
trix i . transwell /NZE ( MILLIPORE /A 7] ) ; CO, 1%
FE46 (FORMA A #]) 5 18] B 5 5% (Olympus A ) ) ;
&R RAR i k4 (EPPENDORF A7) .

4 Jrik

4.1 Z0MiRE3E MDA-MB-435S 41 i % &
10% A4 1ML .0. 01 mg/mL JiE 5 R L-15 KRl
1E 37 C 100% =M, 5 2 ~3 RIEAR1 K.
S8 B BROG B5A A H An

4.2  miRNA-27 a B A §1 )%k B 0 B o
42000 &4y i 4 41,5050 miR-27a B
(fRIFR T 41) .miR-27a BLflHy et BEAL (fRiFR M 41) .
miR-27a Ml 4L (FFR M 41) .miR-27a il xf Fe 28
(FARIVAL) o B Yemir 1 K, BOW 4 K W i MDA-
MB-435S 4l ,0. 25 % [/ 0. 02% EDTA V& &K
b BRI E] 6 FLARN A B HTA R L-15 KR
S R H A YL i 0 Ml G B IR T0% i A, By
HBR 4 V5 FE 25, JH PBS ¥ M2 1% b wp vk 41 i 1
Ko Tk miR-27a B AN G P/ B -5 L (fifi &
# 20 pmol/L) fin 100 wL JCIfii i L-15, 525818 45], =il
JEE 5 min; 7 R i B A& 2000 : i 5 f4& 2000 5 L
100 plL JCI¥E L-15 ¥E52K, B RIR S JF R E 5
min, 4 FRPRRAR (% 105 pl) BERIRS), EiREE
20 min, BIR AW (210 wL) JIm AR P, I 78 J6 1M 75
L-15 790 pL,ffi miR-27a A4 Hil /% BE 4 1 28
WP 4 100 nmol/L,4 ~6 h Jo W 2 55 35 0, o &
10% JE24F 375 1 L-15 359 gk s 95 20 h,

4.3 S R A Rk U (real time-po-
lymerase chain reaction,Real-time PCR) J5 745
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I MDA-MB-435S 4/l miRNA-27a £isEH 1
F Trizol RNA # Bl i) $2 40 it i) 5 RNA, 585053
JELEE T E RNA 2E)% , 7% MicroRNA ¥ % )
& VLUK RNA 30 5% 5% % cDNA U 1. 33 plL i
SR AT PCR U3 ¥ 3 55 10 Ry T A8 1k
50 C 2 min,95 °C 10 min, &3 1 ;63 iy 28
7£:95 °C 15 s;#EAH1.60 °C 60 s,fEFF 40 ., FKH
2 LT PCR 45 B EAT B 434, T ACH (5K
TE %) = Ct(miR27a) - Ct (U6) ; AACt = ACt
(SLHR4L) - ACt(XFHRAL) 5 22 554 =2 7% Hrp
X RERZA B R 1

¥4 ¥ %) hsa-miR-27a: 5'-AGGGCTTAGCT-
GCTTGTGAG-3', Bl 20bp; U6 :5'-ATACAGAGAA
GATTAGCATGGCCCCTGCGCAAGGATGACACGC
AAATTCGTGAAGCGTTCCATATTTT-3', £ 68 bp,

4.4 Transwell /NEHREPEK MR E &
1% a4 L6 9 L-15 853211 MDA-MB-4358S 4
W12 b, B R B0 I U8 B AT 08, 1 S A R R
4 Ce Mo & 1% R4 M35 W L-15 K535 000 Bt 2
fiiE N 3 FPLHESE .80 .40 .20 wg/mL, 25 WLk Y 40 it 5
T, X BE L Ry JOAE B2 B 7 1 % R AR LTS Y L1585
FERARZLIEFE 12 ho mREA/NE IR A 50
pL ¥ A 100 wg/mL Y Matrigel i, #8252 %2 7 &l
T BE G AT B A S2 58w, B/ NE A
50 wl & 1% 4= 1 L-15 1J535%,37 °C,30 min
He KA, AL B P S A 400, F & 1% B 2F
M35 B L-15 1557 9% T B A Rk % % 1 x 10° 4v/mL,
B 200 pl /0T B2 (R4 NE R 2 x10° 441
L) NEE A 24 fLbc, B =R A SRR IR
W 300 pL M SE4iFEe 300 wl, 50 245 vk J3 4H %
3AVINE, MRS FE 24 h, BUR/NE, # B AW,
PBS I VE L%, M A EH L LR R IR22400M &
Matrigel i, 95 % Tk i , BT AL UE AR, ¥ it &
PEEEF I AN 0. 1% &5 fb B e, 7Eb WA
( x400 £5) Tit5du it i, A/ N L4 2
AEF R ZE AN, RIAE4 6 N PUEF  BOE X%, 4
RPN (% ) = (1 - LI LR 72 40 M %50 /6 FR 20
fRZ24HAI%L x100%

4.5 Gtk geit AR A SPSS 16.0
PO TRAEALBE, (RERAMMEE R x £s FoR R H]
TAREA t KB, P <0.05 NZERALIT#R X,

# =X

1 miR-27a BAUAANTI 445 MDA-MB-435S
Yl miR-27a KL LK (F 1) miR-27a B
Jii MDA-MB-435S 4iiffi miR-27a Mtk &HE i RYI i)
962. 07 (2 **° =962. 07 +136.87) ;miR-27a W
S5 MDA-MB-435S Ziififl miR-27a [3ik e xf i
Y 40% (2 7% =0.40 +0.05) ,

2 miR-27a il ¥ %% Y% MDA-MB-435S 4
MIfZZ2RE I (R 2,1K11) 4 miR-27a #ifil
Y 4 5 MDA-MB-435S 41 s 2 it transwell /NE

) 200 it e A X B AH B\ s/ (P < 0..05) , HL4M i
DA PR
*2 miR-27a MLy MDA-MB-435S
MR ZERE SR (X +s )
5 n FHAEFANH L (A)
v 6 286.50 +2.89
Il| 6 163.78 +4.51 "

i 5IVAILE, "P <0.05

A N V4B R4l
Bl 1 miR-27a |20 Z I H %) iR 255t /= 1Y
MDA-MB-435S 4ifE (4554, x400)

3 R[EIEHE EEEXT MDA-MB-435S 4 fifi {528
REAIHUII (% 3,12) 20 .40 .80 pg/mL W 1y
R R AL FE MDA-MB-4358 4ilfi 12 h J5 , 2858 tr-
answell /N% () 4 I8 55 ik 1 5 o B 4L B S8 b (P <
0.05) , il 3¢ 52 Bl — 5 9 e JE AR i1 . 40 .80 pg/
mL ¥R B2 %80 transwell /N [ ANIETE 45 % A s
T4 BRI 250 2 AR SR UUTE IR/

x£1 miR-27a BN WY )5 MDA-MB-435S 4iiffl miR-27a #£iEHHE (x+s )

215 n Ct(miR-27a) Ct(U6) ACt AACt 2 -aact

| 6 17.32 £0.43 17.26 +0.33 0.06 +0.09 -9)70+0.24 962.07 +136.87
I 6 22.57 +0.65 12.81 +0.40 9.76 +0.29 0 1

It 6 25.33+0.10 13.19 £0.13 12.13 £0.17 1.35+0.19 0.40£0.05
IV 6 23.34 +0.18 12.55 +0.16 10.79 +0.02 0 1
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F 3 RFERIEHE R EEXT MDA-MB-435S

MIIRZERES RN (X +5 )

A5 n EEOLEF AR A () SERIMHHR (%)
A 6 44.83 £4.51" 84.49 +0.54
B 6 142.22 +10.09 " 50.74 +1.14
c 6 169.56 +15.15 " 41.33£1.33
D 6 288.72 £19.50 —

W TE A R 80 wg/mL 41 ;B JH: Rl 40 ug/mL 41;C N
FERZME 20 wg/mL 415D s {AXTHRAL; 5 D 4l th%, *P <0.05; & 2,
%5 [A]

B2 R[EIvREERE R A G /N fY
MDA-MB-435S 4ifE (4554 gef, x400)
4  miR-27a BIfIYEE YL i 1A BEXTAS [F] ok B A
Kz MDA-MB-435S 41 Jitl {3 22 6 11 5% i ( 3%
4, 3) miR-27a HEIY L YL At BT 45 20 40 |

F 4 miR-27a BLIUPyEL Y UL BE X AN [ e 3 A iz T 100 1

MDA-MB-435S Zifififz 2268 152 (x s )
4 51 n TR A I ()
A 6 210.83 +11.24*
B 6 167.83 +7.37

C 6 162.89 +8.97
D 6 143.94 +5.84

E 6 74.83+4.80"
F 6 44.17 +4.97

H: A miR-27a B InEE 2 20 wg/mL 41;B o4 miR-27a
Rt HEANRE B2 | 20 wg/mL 40 ;C S miR-27a By fin: Kz % 40
pg/mL 2H;D 2 miR-27a B4 W) ) BN AL 2 % 40 pg/mL 4 E 2
miR-27a YA 18 80 wg/mL 4 ;F S miR-27a 4L 4 % B8 fin
HE R 80 wg/mL 2H ;5 Rl BE XS BRZ LU 4K, " P <0. 0541 3 [f]

80 pg/mL HEEZEEVER] 12 h i) MDA-MB-435S 4 fifg
ZEid transwell /NE R 1 £ (P <0.05) .

5  ASIn) vk B B2 B VE FH MDA-MB-435S 4 fifg
12 h J5 miR-27a KAIEM LK (F5) 20.40.80

wg/mL i B2 B 15 ] MDA-MB-435S 41/t 12 h J5 3
s (N IEZE R R miR-27a Iy ik (2 -2 5
7 0.56 £0.04 .0.18 =0.01 0. 18 £0.01) .

[E)

B3 miR-27a HHfblHyEE Ye T ab P A [ e
FE R BEVE G 2 /N3 19 MDA-MB-435S 4iiifd 4
(4h Y, x400)

Wi

HE Bz 5 48 RERE , A5 e il BH2S h 25 A (Cine
namomum cassia presL.) ¥ & i 41 584, H
2B PR 3R E-2- . NS A R E AT
FUUE S, A Rz S 3k 2 AL & B 9 DU T RE,
iy oA s E ST P
T 24518 LR 3 it 28 LA ) A (EL O TR R S
M e 400 i 1 28 5 A% 1 F 55 AH X 3% 55, Koppikar J
AUV B R AR K IR (B A R R B 2 Ak

R5 AN BEEH MDA-MB-435S 4iff1 12 h J§ miR-27a #EWHHE (x+s )
25 n Ct(miR-27a) Ct(U6) ACt AACt 2 —Aact
A 6 24.81 +£0.13 11.88 +0.17 12.94 +0.06 2.47 +0.08 0.18 £0.01
B 6 24.86 +0.11 11.88 +0.15 12.98 +0.05 2:51 +0.08 0.18 £0.01
C 6 24.26+£0.13 12.97 +0.21 11.30 +0.08 0.83+0.11 0.56.+0.04
D 6 24:18 +0.17 13.71 +0.14 10.47 +0.03 0 1
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V) mlaE kT PR L T 4 R 2R F -2 (matrix metallo-
proteinase-2 , MMP-2 ) [t 35 3k #ill il & % SiHa 21
MRS . EE LTI SLE T & BUAE B2 B %) MDA -
MB-435S 4 A7 o & i 3 i 34 4 L 25 B A B g
AR5 R transwell 7 % B 20 40 .80 wg/mL ¥
(A Bz B A ] MDA-MB-435S 4fiffil 12 h J5 347 i 2%
T A2 22 68 7, 4] R 2 B R S B %, HL 40 .80
pg/mL Ve BE A AR 28 R A T AR, T RE 5 A AR
ERETIIN R A

miRNA B 5 X miRNA VAT &
B/ BOWAEE miRNA 1S miRNA §) i 2 A AH
[&), °T DL 40 i AR . miRNA )5, 365 N R PR
miRNA [ Zifig, RIS 58 R miRNA B UTERTE T, B
fR4n i M B e ik i, ol L F O RE AR 52 5 A I
B2 45 B miRNA #4)2 HEE RNA 0 2
0I5 B SR miRNA ZhAE, AT A4S & 2 i
miRNA | T4 miRNA B4 B¢ BH 1 miRNA i1,
S B LI A N B 3 380 W R R FEAE R, 228 T ) 5 N
I8 miRNA [ EERI PO ARON , 48 kil i AT T
Iifig B 2k P (loss-of-function) B 5% . miRNA &4
YA ] DL 57 16 miRNA #0375, 575 16 18425 B
— 3k A 1) miRNA, §if & 52 Wi 40 i & 7 1 72 1
miRNA

REAAFSE447R , miR27 a Y 38 16 3 2 AT fi ¥ 25 1
SRS AR I E IR BERT YT CD44 Rk
Sk B v B AN A 1R ZBRE 2, AT S 2 R SR
U7 £ Jifd fr) 38 58 il {2 28 35 11 o 7 SR 7 T,
Tang W 25" %6 102 {5151 I8 3 1 I RIS % BRL,
miR-27a MYk 5 8 1 BRI R R DA C,
TG KAER — 98 kR, miR-27a W] 8 1 3 il 22 45
ZBTB10 my#ikk b5 & A (specificity pro-
teins , SP) ¥ 5 [ (1) #2528 i A1 145 LR 98 400 it %)
FEGFILAE AR o BRIGZ A , % T 38 25 32 AR B
I FLIRIE 40 i (40 MCF-7 41i) , miR-27a i 1 171 {fil
Brfg ZBTB10 (45K RN R Z 1k o 3Rk, i
TR 40 ML GO/G 31 S 359 4 ik e ") 5 %) T Uik
FAZVRBA T 1 7L e 40 L ( 40 MDA-MB-231 4 Jif1) ,
miR-27a #1545 ZBTB10 Ay F2 ik Ja B wT e 5 41 g
M GO/G1 #im) S HAFERE , th ] N RE S Myt-1 KA
AN G2 i1 M Wk 5 4h, miR-27a.
miR-96 % miR-182 ] X [m] #1 il H A #9821 & 1y
FOXON 4 53 PRI 7 ¢ 8 1 L gt e 20 e g vk Ao 7
Ht, e fiT%F miR-27a 2755 MDA-MB-435S 4 i
(iR (R ZE BRI 7 A TR RS, A SR F miR-

27a ALY ) ) ) Rig BT 4K 2000 &% Yy O vk i g
MDA-MB-435S il Jifi, i i3 real-time PCR iiF 5% H
mMiR-27a YR 1 = ARG, 427 5% Y3k 3 H /Y, 4%
ik F transwell 32246000 & PLAL 4 T miR-27a #1 i
Y1) MDA-MB-435S 4 il i A 5% Y & 112 28 R 1
F R (P <0.05), 47/~ miR-27a k% ik 5 MDA-
MB-435S 2t ifd (1 1= 2% fiE 7 [ A1 25 D0 A 5C , BRIV ] H: Al
A iR 2 AL, miR-27a 78 Al & #5 4iE #F MDA-MB-
435S ZMifZ 72 0 S T Ak, 7 L SE AL I i 0F
FEE— kI, 20 .40 .80 wg/mL ¥ HH: R T
% MDA-MB-435S #iiJifi miR-27a [k, I A
AIWIPAR A58 A A ] MDA-MB-435S 4 fifu i)
1RZBHE 15 F I miR27a MR iAH X, HiE—4
HESEICAE I, FRATHFIT & BL, miR-27a A5 4 i Y 1
Ab BRI A B T 20 240 0 1 4 28 e ) 3 s T 0 R T
Ab PRI K 2, BT f miR-27 a o ey e 3k mT S
Ay B 4 ) MDA-MB-435S 4 Jifd {5 22 6E 11 1
YEM .

g5 LTl B X A\ FLIE MDA-MB-435S 4
MIpk 1R 280 01 A M HIVE T ; miR-27a i) &K 7E
MDA-MB-435S il Jifl i) 1% 22 G 1 h A 4% 8 B2 /E H 5 4
FeEEMH] MDA-MB-435S 4ii it i = 28 fiE 1 5 F 3L
miR-27a KK H . (A R 2 S H X miR-
27 a fi 22 SO DR 1) 42 R4 4, DA B e J 1 1 41
MDA-MB-435S i il i) {= 22 i 1 1 HoAth 73 + 5 5
S EHURMEAR S — PR,

& % x #t
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