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(=] B8 - it T miR-27a 235 %F = BIFLERHE (triple-negative breast cancer, TNBC) 4l il % MDA-MB-453 365 . &5 Fif2 221
B, J5ik - R SRS & PCR J7 34 68 491) TNBC 35 4 4H 41 S 9 55 A 4UBR AR Y miR-27a K3k, 43 HF miR-27a RIK 5 B FK
I R FFAE 36 Z 5 A I TNBC 41 it % MDA-MB-453 K E 3 FLIR F % 48 s MCF-10A v miR-27a ik %5, 1 MDA-MB-453 4ff
it o L Yt miR-27a #1114 (miR-27a inhibitor), % H CCK-8 S84 . Transwell /)35 7 #% ] miR-27a inhibitor #; 444 (miR-27a inhibitor
41) 5 miR-27a BIPE%T IR BEfe 44l (NC 41) TNBC 445, TR RRZERE IR ZE S, B 11 00 B T 4G U % 4 miR-27a 00 i) 49y %o
MDA-MB-453 #i)ifiiz % %50 FBW7 (F-box and WD repeat domain-containing 7) K Egl 9 [6]#4% 2 (Egl nine homolog 2, EGLN2) &[4
FiLH g, 5% - TNBC A4 miR-27a RKEW R S FAL, ERALGIFEEL (P<0.05); JH miR-27a Kik 5 HF AL Y5
Zo, BRI, LB L AME R KREREX (¥ P<0.05), S5EFHER. —E4AS L0 KANNMBETEAZHUR Ki-67 H800H B AR C
. 5 MCF-10A 40/ kL, MDA-MB-453 4lifil % miR-27a R B, ERAG%H%EL (P<0.05), $:4: miR-27a {45,
MDA-MB-453 #3458 5 NC 4L LL A Wk 55 (P<<0.05), TEAHMIEFS Fnfse 22 5545, miR-27a inhibitor 40 Z¢ R 4H a3/ F NC 41 (3
P<0.05), T & miR-27a % ik J5 miR-27a inhibitor 204 NC 41 FBW7 B A KA BT+, W EGLN2 ZRE XXM E T (3 P<0.05),
#2518 - miR-27a f£ TNBC H A T A #k b 5T A miR-27a 335 n] U] TNBC 4ilffs MDA-MB-453 {3458 . £/ iz 2% 6k
KA[fg 5 H TS FBWT R RERM, EGLN2 &R BWDH L,

[ X$#i7 ] miR-27a; =BHFLIRHE; FBW7, Egl 9 U5 25 W4l iTF%: fos®
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Effect of miR-27a down-regulation on proliferation, migration and invasion in triple-negative breast
cancer cells
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[Abstract] Objective - To investigate the effect of miR-27a down-regulation on proliferation, migration and invasion in triple-negative breast cancer
(TNBC) cell line MDA-MB-453. Methods - Sixty-eight pairs of breast cancer tissues and para-carcinoma tissues from the TNBC cancer patients were
harvested for the study. The differential expression of miR-27a in the collected tissues, MDA-MB-453 cell line and normal breast epithetial cell line MCF-
10A were detected by quantitative real-time PCR (qPCR). The relationship between miR-27a expression and the clinical characteristics of TNBC patients
was analyzed. miR-27a inhibitor was transfected into MDA-MB-453 cell line. CCK-8 assay and Transwell chamber test were used to detect the difference
in proliferation, migration and invasion of MDA-MB-453 cells between miR-27a inhibitor group and negative control group (NC group). The levels of F-box
and WD repeat domain-containing 7 (FBW7) and Egl nine homolog 2 (EGLN2) protein expression were examined by Western blotting. Results - The
expression of miR-27a in TNBC tissues was significantly higher than that in para-carcinoma tissues (P<0.05). The expression of miR-27a in the TNBC
patients was related with histological grade, clinical stage, lymph node metastasis and maximum tumor diameter (all P<0.05). There was no correlation
between miR-27a expression and age, menopause or Ki-67 index. The expression of miR-27a in MDA-MB-453 was significantly higher than that in
MCF-10A (P<0.05). Transfection of miR-27a inhibitor decreased the proliferation of MDA-MB-453 cells (P<0.05). After down-regulation of miR-27a in
MDA-MB-453 cells, in the Transwell migration and invasion assay, invaded cells were significantly less than those in NC group (both P<0.05). Moreover,
compared with the NC group, the protein expression of FBW?7 in the miR-27a inhibitor group increased significantly (P<0.05), while the expression of
EGLN2 protein in the miR-27a inhibitor group decreased significantly (P<0.05). Conclusion - The expression of miR-27a in TNBC tissues and TNBC
cell line increases. Down-regulation of miR-27a can inhibit the proliferation, migration and invasion of MDA-MB-453 cells, which may be through
increasing FBW7 expression and decreasing EGLN2 expression.
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= FA FL B¢ 95 (triple-negative breast cancer, TNBC)
JE HE M B3R 52 Ak (estrogen receptor, ER). i 3 % {k
(progesterone receptor, PR) F AN 23k itk KR F52 1k 2
* ik
YA R FURR S, 5 TR LR RY 15% ~ 25%, H.
HA TR 205 R G RSB E s SR = FAFLIR
A kb,
TNBC HAKENE KRR, BEAAFMRE, H
PRI HER2 3k P i Joi 2 b 2 2k B pL S Il ey 7 24
P, AR I TNBC %A & R4 1AL, 44 %%
[ TNBC {1/ #E mi B4 H Al FUBR S STy 4

miRNA J& — 2 B A 5 5% 5 JA 1 BhRERY L 5% RNA 45
I, H SR ORI & A R R E A Y, miR-
27a VR —RhBUE N 76 2 RS ik i rh Rk T, JFaE
AR bR A B S AR 22 0, WEoE Y & B, miR-27a
FEFLNR R L 2R rp ik, ool o 40 1l £ 45 2K 1 ZBTB10
(zine finger and BTB domain containing 10) . {Z 2% {3 5
FBW7 (F-box and WD repeat domain-containing 7, FBW7)
R [ RBP4l i O B sE iR 22, FBWT ]z
H-HHMERZEHBN -MEEEL, THLINFEZF
i 8g #H 5 % 4, 4 Egl 9 [A] J 4% 2 (Egl nine homolog 2,
EGLN2) {Z EtRAFEMEER ", EGLN2 X £l &/ &
#ALEG 1 (proly hydroxylase 1, PHDI1), HA K EHE
TS SN F (hypoxia inducible factor, HIF) [
e Y, EGLN2 7EFUMR R s T, JHR k7L an
He 2R S R i 25 ' ASBIFZE i SR 0 A I miR-27a K ik
xt TNBC AMAEAVIESE . 1EF% SR ZRAIC0, T B
Hsr AL, DA TNBC BRYT FR BT AL AL

(human epidermal growth factor receptor-2, HER2)

J% (non-triple-negative breast cancer, non-TNBC)

1 HHS%HE

L1 I kR AR bR

ML 2017 4 1 H—2018 4 12 J g pig = = B -CHL L
P Pe F FLOMEH T FLBR R 2 R ARTA AR I TNBC il dhrA
68 {5, L2 FILIp B A4S A5 W A B ARR ok 2 B A R
B, Hprsd g gk ER, PR, HER2 ¥4k,
ToE B IhsRg i 2k 3 em UL EACEGE 5 FLIRH LU A Ja 554
S, ARARCE R R TIRAE & . WEEEEA
PREERE, BAGAERY. RAE4HZ ., MRERERL. MRS
oy WG R o B, s AR PR Ki-67 f5%%. A
Toibk ELEE E6RE %, SR 2012 Bt WHO FLR g b8 241 21 2%
S FLIRE S T (Riorfe). T4 (horfe). T
P (orb), ssaif gk 25 1R FH TNM 25 1 LR 45 A
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LA, 0. T#. IV, 4R 48 26t & PCR 45 %,
miR-27a R iR B HH LT & K T3 T 50% %124 miR-27a
m IR, miR-27a Fik B SHH LA T STt s T
50% %1124 miR-27a KRR, A BE R AT ARITHSHE
TrRMLFEIRTT o AR L B R 2 e - L ER Be A 22 57
St A BEHE B RIEAS ., NN TNBC 41
Jft1 % MDA-MB-453 UL & N 1E % FLER b K 40 MCF-10A ¥
Wy B b E BB AR

1.2 FEAH

RPMI-1640 ¥5 553k . DMEM & b5 855556 g4 ifiLid
0.25% JHREEAHARIH (L9 A 35 [ Gibeo 2y w], miR-27a {1l
il B HxH R B il ES 2w, A% 9u i 7] Lipofectamine
3000, 2 RNA #2171 TRIzol W [ 2% & ThermoFisher 2%
%], SYBR Green 7¢ Y & & PCR iR 7| & . miR-27a J; U6
SI¥E A H A< TaKaRa 2% &, TPA 2R, 2 1A B 00 il 551
PMSF, BCA Z& HIREAS AT, SDS-PAGE KBl
g, CCK-8 i1 K A TG A F) St Wy B 38 = R A4
AWFFE T, Transwell /N2 B 35 E Corning 23 &, Matrigel
B JRERSRE U e F 31l BD 2y ], FBW7, EGLN2, B- L)
E (B-actin) Uik K —Hil F 3£ [E Abcam 2],

1.3 ks

TNBC 41 it MDA-MB-453 2% H] RPMI-1640 ¥z 72 £t 1
7%, MCF-10A 402k Fl DMEM g5 88 55 75 36 B 9%, BE 5%
B MA 10% G4 1iE. 100 U/L F2E3EF 100 U/L 45
&, BEHERAKMR 37 CL 95% WAIEE K 5% CO,, i
i RAR A 2 ~ 3d il 1 ik, iR K= 70% @&
B, 0.25% REFANIBIHILIRIHIL LA, R 3 O fAk K
WA T e,

1.4 925k # PCR &l miR-27a ik

X TRIzol- & {5 FEBUEH 2 Je 46 RNA, ff mRNA
& & 5% 2k cDNA, SYBR Green 2¢ Jt & & PCR i 7| &
B M miR-27a Kk, LAU6 NS HEH, RMH2 ik
BH B AR A E A5 R, miR-27a b TS I¥F
F| " 4y B A 5-CGGCGGTTTCACAGTGGCTAAG-3' I
5-CCAGTGCAGGGTCCGAGGTAT-3";U6 |-, TSI
5145 514 5-CTCGCTTCGGCAGCACA-3" 1 5'-AACGCTT
CACGAATTTGCGT-3",

1.5 Zuks g
BOeHcA: KA Am b T 6 4L, fi H Lipofectamine
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3000 & guikml, 227% UL W15 45 il 1n) MDA-MB-453 2 g%
L miR-27a |4 (miR-27a inhibitor 241 ) F1 miR-27a BA
IR B (NCHL), REYLAMEAZS AR (control 41),
DIC LI TR AL GR, QR a B SR E 37 C
EiRRARER SR, 48 h G RN A T /e 4k skds . miR-27a
s 7514 5-GCGGAACUUAGCCCACUGUGAA-3',

1.6 CCK-8 U5 il 4 it 34 51 fi

W4 4 48 h R Al R RN T 96 FLbk . AR FLEERR
2x 10" 4, sy BIfERERNE 1. 2, 3. 4, 5d, R CCK-8
PR AN s, AR AL A 10 uL 1y CCK-8 3R 5,
37 CEFERTHBEEIFE 30 min, FEARIL_EMISE 450 nm KL%
JCREE(E [D (450 nm) |, MRS TR & L 4l 17 3.

1.7 Transwell 555 &5 MIAN T RS Ff 2266 )y

W B 4% A B A K B An i, SR L JE I i RPMI-1640
Br g ok B A0S B T Transwell |25, H4HIEE S A
4L, AR 100 uL 25 2 2.5 x 10°/mL {9 41 i £
HorpT R L le B4 AR AL B Transwell /N5, {R785L
5 5K JH A B Matrigel J& i JiE /) Transwell /N, FEA
600 pL & 10% B&2E M5 R RPMI-1640 ki3, 37 CRi%
FhEE SR 24 h, 4% ZRPBECG, &REge, &t
B RN AL

1.8 B ENEIER M FBW7 fl EGLN2 B4k

YN 2R PR B & H AN G 2, BCA B8 M & 1 R
WS, HATHE A BENZRD; (Western blotting) #5:ll, - SDS-
PAGE % |9 HL ok & s a0, 5% BNE Wk Ei41 3 h, fnA—
Pr, 4 CHUER, KHAEEGEMAZST, 37 CHEH Lh, it
HEE A RO, B BUR R ot . LA B-actin
TEANZIR, HTFTRS T, THRE EAEN & &

1.9 it b

& FHl SPSS 13.0 11 Graphpad Prism 8.0 %k {1 i3t 471 % 4
ST RERE, & RETTRHH x£5 FoR, AR 46
Ws EPETORHRARECR E 4y b For, AL ELECR A
%o P<O.05 I\AHZERAGIFE L, ikl 2 bdtsT
3 MRS K

2 &R

2.1 miR-27a %355 TNBC A RiIKFFIER 32
L i 45 B miR-27a % i% 15 TNBC 8% I 3K 44 4 9
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K FH, RYmR27TaKEH5EEHHZS R, KD
Wl SR LA MR R ARG (3 P<0.05) 5 1
5EE R, &S A2 UL K Ki-67 45 507 W 8 AH 5 P
(F 1),

# 1 AR miR-27a KR TNBC RBHIRRFHE LS [7 (%) ]
Tab 1 Comparison of clinical characteristics of TNBC patients with different levels
of miR-27a expression [n (%)]

miR-27a expression

Index High Low 4 P
expression expression value  value
group (N=39) group (N=29)
Age 0.060  0.806
<45 years 20 (51.3) 14 (48.3)
=45 years 19 (48.7) 15 (51.7)
Menopause 0.067  0.797
No 23 (59.0) 18 (62.1)
Yes 16 (41.0) 11 (37.9)
Tumor size 7.986  0.018
<2cm 10 (25.6) 16 (55.2)
=2 cm and <5 cm 21 (53.8) 12 (41.4)
>5cm 8 (20.5) 1(3.4)
Histological grade 7.487  0.024
1 4(10.3) 11 (37.9)
I 24 (61.5) 13 (44.8)
11§ 11 (28.2) 5(17.2)
Clinical stage 8.753  0.032
1 5(12.8) 12 (41.4)
20 (51.3) 13 (44.8)
1] 9(23.1) 3(10.3)
v 5(12.8) 1(34)
Ki-67 index 2.102  0.156
<15% 8(20.5) 10 (34.5)
>15% 31 (79.5) 19 (65.5)
Lymph node metastasis 4.867  0.027
Yes 29 (74.4) 14 (48.3)
No 10 (25.6) 15 (51.7)

2.2 miR-27a {§ TNBC 41!} MDA-MB-453 4iJf %+} )
*ik
SEibf e e B PCR (quantitative real-time PCR, qPCR)
B MEE R TR, TNBC 441 miR-27a ik B o T 55
ZH4l (P=0.039) (& 1A), miR-27a £ TNBC 4f/ii & MDA-
MB-453 v K3k i 35 & TR F FLIR B R 41 g MCF-10A
(P=0.015) (I 1B),
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Relative expression of mik-27a
Relative expression of miR-27a

=]
=]

Para-carcinoma  THNBC tissues MCF-10A cells

lissues

MDA-ME-453 cell=

Note: A. miR-27a expression in TNBC tissues and para-carcinoma tissues. B. miR-27a expression in MDA-MB-453 cells and MCF-10A cells. © P=0.039, compared with para-
cacinoma tissues; © P=0.015, compared with MCF-10A cells.

1 gPCR #&illl miR-27a 7£ TNBC B4R K 4HMRZ A RIAK T
Fig 1 Expression of miR-27a in TNBC tissues and TNBC cell line detected by gPCR

2.3 MDA-MB-453 4iljjg & miR-27a T-Fishs
MDA-MB-453 #fiftl#%4 miR-27a fijifi|#y)5 48 h, ZHEA
miR-27a & & 15 NC 4L 2.3 T B (P=0.041), ifi NC

MG, MIEN FBWT &R ERIA R LI, i EGLN2
BEEFEHE T (3 P<0.05) (& 2B), ix % B #l
TNBC #fifig #* miR-27a X ATLA L i FBW7 & 9 & ik,

H 21 iE miR-27a & & 55 control HAHLLZE S CGe - #3  [RINHMH] EGLN2 g #&ik,
(&l 2A), Western blotting Sz 55 25 W B 715, 4 4 miR-27a
A B
151 Ir Orew7
= . WEGLN2
b Control NC miR-27a g ®
= T group group  inhibitor group 'E' T
= FBWT E
Z =}
& - -
= 05 EGLM2 LlE
g 2
£ @ 5
= —r = —
= . = &
=Aactin
. (1 - -
Conitrol NC mik-27a Control MNC mik-27a
2roup group  inhibitor group Sroup group  inhibitor group

Note: A. miR-27a expression detected by qPCR. B. FBW7 and EGLN2 expression detected by Western blotting. “ P=0.041, ® P=0.032, © P=0.013, compared with the NC
group.

2 ¥ miR-27a #EIHxT MDA-MB-453 4l miR-27a ik UK FBW7, EGLN2 B RIXHIHM

Fig 2 Effect of transfection of miR-27a inhibitor on miR-27a, FBW7 and EGLN2 expression in MDA-MB-453 cells

2.4 554 miR-27a {iiIPk MDA-MB-453 41455 15500
CCK-8 #& M &5 &, 7EH M )53, 4 F15d, miR-27a
inhibitor £H £ fitg 3% 5 {76 PR 8 NC 40 W] B FA% (¥ P<0.05);
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=& (Control group
L - NC group
= mik-27A inhibitor group

Proliferative vitality of
MDA-MB=-453 [ (450 nm)]

i

0 I

i

3

oy =

2
d

Note: ” P=0.036, * P=0.040, ® P=0.044, compared with the NC group.

3 TiA miR-27a %%t MDA-MB-453 40 Rt sE 45 7 9 240
Fig 3 Effect of miR-27a down-regulation on the proliferation of MDA-MB-453 cells

2020, 40 (2)

2.5 &Y miR-27a M1k} MDA-MB-453 41 il 3T % Al
5
Transwell 3T £2 s2 U6 45 B B oR, 5 Y miR-27a )4
48 h 5 A IB A R /0T NC 4 (P<0.05), ifii NC £
5 control ZH#HLL ZE AN B T .22 5 (Bl 4A) 5 [AlFE,
Transwell {22525 RHLH — 85 L (B 4B), KT
miR-27a %35 W] #1f TNBC 41 i MDA-MB-453 15T % fl

{RIRHETT

250 A
u-. I
T 200p T
a3
z
E 150f
b
£ iy
h: Im_ —_—
£
3 sof
0
Control NC mik-27a
Zroup group  inhibitor group
100 T B
. 1
Control group NC group miR-27a inhibitor group Er
» -y RS A L e A " S K E
AN eu e R W b e g
P RO Ay e | iR S T £ sof @
el AN M RV T 3 T
s "'i-_. F - o e W ‘." ‘_‘"m. ¥ 2
‘ qi" - d v ok . ' . o E
“!I' ri e 4 i.u; "ln -'.j-"i ; 3 5
i .l el ¥ g e o, Cut
.:;‘ * 3 T ",_ » .-1'-:"". _‘,{ F-‘_,' - t‘? -y _T
0
Control MNC mik-2Ta
Zroup group  inhibitor group

Note: A. Migration experiment. B. Invasion experiment. “ P=0.018, ® P=0.026, compared with the NC group.

4 Tif miR-27a Fik3t MDA-MB-453 A EBAMS AR (X 400, HRL%HE)
Fig 4 Effect of miR-27a down-regulation on the migration and invasion of MDA-MB-453 cells (%400, crystal violet staining)

FUBRE A 2o P i LA MR 2 —, LR AT
LRI B AERw, WECFLE R 2 FHLH A
IR S A A . TNBC 1R — Rl 2 A0 i FL IR,
ARIFERAL, KLV, SR &, A=A
SRR, R RIRYLSIE INEAE.
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