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3'UTR W% 36 M WA Hl ( P<0.05) .
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Effects of miR-26b expression and its interaction with Foxf2
on the biological behaviors in breast cancer cells
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Abstract Objective: To investigate the miR-26b expression and its influence on the biological behaviors in breast cancer
cells.
Methods: The differences of miR-26b expressions in normal breast cell line MCF-10A and breast cancer cell
line MCF-7 were compared. Using untreated MCF-7 cells as blank control, the changes in miR-26b expression,
abilities of proliferation, migration and invasion, and Foxf2 mRNA and protein expressions in MCF-7 cells after
transfection with miR-26b mimics (miR-26b) group or empty plasmid (negative control group) were determined.
The influence of miR-26b on transcriptional activity of Foxf2 in MCF-7 cells was determined by dual-luciferase

reporter assay system.

WHRBH: 2017-09-16; fEITHE: 2017-10-13,
EEEAY: B8, MR R MR T R AR I, SRR 5 T i WFAE .
BIEMEE: DU, Email: wangleil98101@sina.com

© AR )T F 5 EANF AT 1439 http://pw.amegroups.com



1440

E LA AR R 506 %

Results: The miR-26b expression level in MCF-7 cells was significantly lower than that in MCF-10A cells
(P<0.0S5). In miR-26b group compared with the blank control group or negative control group, the miR-26b
expression level was significantly increased, the abilities of proliferation, migration and invasion were significantly
decreased, and the mRNA and protein expression levels of Foxf2 were significantly down-regulated (all P<0.05).
The transcriptional activity of Foxf2-3'"UTR was significantly inhibited in MCEF-7 cells after miR-26b mimics
transfection (P<0.05).

Conclusion: MiR-26b expression is decreased in breast cancer cells, increasing its expression can suppress the

malignant biological behaviors of breast cancer cells, and the mechanism may be related to its down-regulating

Foxf2 expression.
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2000, TRIZOL" Reagent Cat 4 [ 3% [ Invitrogen
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M T AEY TRARA R A miScript Reverse
Transcription Kit i e SR A & . SYBR Premix
EX Taq %@ il &, WA HA Takara 24 F;
Dual-Glo® B ) 2 il i 155 56 RAG T 22 40 1 11 26 =
Promega Nl PVDE R B 565 H Millipore /NG
RIPA & 12 . BCA I & H &, 1
HAb s Rt A HEAR AR A A BTN Foxf2
Pk, B-actin Yok, W H%EE Abcam 2\ Fl; R
PR AR E N G (1gG) —ht, W HJb s R 7
EWHARGRAT,; ECL W EF, 147G FifE iy HE
AR A BR A A .

1.1.3 £ZME CO,HFHFHM, WHZERE Thermo
NEl AERE IR, B, A T3 Corning
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Olympus 22 ] ; Mastercycler PCR X, 4% K BbxR
1%, 1 H#EE Eppendorf A ) ; 2¢)6E & PCR X,
W H 2 ABL A Al Wi, B HFEE BD
AT B HLE B ZE E Beckman 2 A HLUKAY .
FEREA, W A AE RS — XA ] 4 H ShEE R AU
Z %W H ZEE Bio-Rad 24 #] .

1.2 LHZE

1.2.1 @3 ifedtd ¥ MCF-7. MCF-10A 4
422 Fh T & 10% BR 4 I A9 RPMIT 1640 5 57 3%
o Ho 100 U/mL 75 % R M1 100 me/mL 4 %
£, T 37 C. 5% CO, W AR R B =4 b #4755
I, ARG AR AN B UEAT e W AR, &3 AR
ARG, T O B 40 i R T S . AR A S i
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1.22 MTT 40 m fe g 7 K5 Y24 h J5 1)
MCF-7 41 LA 7 000 4~ / FLH) % B3Rl T 96 FLEE 37
Ferf, BT 37 °C. 5% CO, AR R FA DI,
Oy 9 F 24, 48, 72, 96 h [ & fL HHN 5 mg/mL ()
MTT 20 pL, 4RZE355% 4 h, WFHRHEFRAEMA 150 pL
DMSO, /K% 10 min J5 T AR 490 nm %K
FHEATHOLEN E, B3N ER.
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8535, TRIZIE 0. 48 h % 5] & W1 es W2 4
MERAE B, R THIRRIE S, A A I R e
AL PEAY miR-26b XF MCF-7 40 g i 5% 1 52 0 .
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SE B AL HE AT A, RN FR R 95 °C 10 min,
95 °C 30 s, 60 C 30 s, 72 °C 60 s ¥ 40 ME
¥, 72 C 10 min, 3£ 40 NEH; RBIE RN,
2SYBR Premix 12.5 puL, I Fii# 51 % 4 1.0 pL
(10 mmol/L ) , ¢DNA FEA 2 pL, ddH,0 8.5 plL.
AL L Bactin fERN NS, R 272 B3t
B miR-26b. Foxf2 mRNA fIX} F£ihE, MHESR
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x1 EEBSIMFT
Table1 The primer sequences
SN 52l
miR-26b  _IJi#: 5-GAA GAT CTA TGG CCC ATC TGA-3'
TUi#: 5'-CCA AGC TTA AAA ACC TCC AC-3'
Foxf2 ¥#: 5'-TGC ACT CCA GCA TGT CCT CC-3'
Tiif: 5-GCT AGC TGA GGG ATG GAA-3'
B-actin  _[Ji#: 5'-CTG TTG TAG CTG TGG CTG-3'
TU#: 5'-AGA GGT CTT TAC GGA TGT CAA-3'

1.2.6 Western blot i RIPA % 24 fiff 21 }y 2 B
MM, R BCA FE e B A T 57 S A 2 A
W, JFERME S, LFE20 pLE 10%
Bt SEHE RN — R INMEIERE (SDS-PAGE ) #E i H Uk
SNEEN, BEABEPVDFE L, KA 5% W
WG FLIEAT = I E T 1 h, WEEEW, A TE
IR B ARG —P, BT 4 CF
Hal &, SKRH TBST VEWME 3 K, BFIK 5 min, I
A lgG 90, ZEiEMEH 2 h, TBST PR 3 1k,
FYK 5 min, JIA ECL AT 06, RASA
Bl AR ACR R Fr, JF ] Quantity One K
PEIEAT 4500 I B A3 M, A4S R UL E & A
Foxf2 5 NZHH B -actin 554 (1 L(H K ox H 195
F B A X Tk &
1.2.7 R XEHR L TH HiT TargetScan L
fFFI miR-26b (4 7] GBS 5L A, I 4 A FLAH BAR
FBYFE S AL 5, 714 Foxf2 JLPR A9 3'-UTR, H
{1 miR-26b 45 A )74, [6 )il S PCR ik
F # Foxf2 2P 3'-UTR o' miR-26b 45 & X 1k iy %8
A A, R R IR T POG R R AR, M5 K
J& 5 miR-26b #4325 Bk ¢ O R B i 3
RILEE YL MCF-7 400, FEZ45r K Foxf2 3'-UTR 5
miR-26b B 75 fikr He L gy . A K 5 miR-26b 5
SRk 4 4, FEYL 48 b, WCEANE, KA
XL E 2R I 15 i PR 0 4k R A T 4% 4 P R
Filg G PR, DA% K U9 G 2Rl T B O R Y LL(E
R B A A5 B TR B ST
1.3 GitF4arE

K HHSPSS 19.0%) 52 55 % 4ls #4748 it o0, 1t
HEPORCR IR £ bR (R2s) Fon, Z4HE L
BORFHOne-Way ANOVAZMT, P HLER 7 2255 Ik
FHLSD:, J72Z4E35 % M Dunnett's T3, P<0.05
hEFAGIFEE L.
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5 os [ B2 R P X B4 1, miR-26b4
2.1 miR-26b 7EZLEEMAE PR REBER miR-26b X AU BT, ZRASIFE X

miR-26b7E ZL MR 95 40 e 2R MCF-7 9 59 A X 5% (P<0.05) (KE1) .
K H0.47 +0.03, TEFLAR 241t AMCF-10A 2.3 miR-26b X MCF-7 4 1% 58 g &2

R A X F A B8 0.95 £ 0.05, miR-26b7E 7L IR HYemiR-26bBIY) 5, MCF-740 il 1Y 18 5 %
Jors 20 B v Y 22 3k UK OF B AR T IE W SR b R 40 i Fifi 5 R B] 4iE B W R A, ELAE48 . 72, 96 hif /)
( P<0.05) . Y0 WAR T a3 (6 B B X B4, 2R A S

HEE Y (HP<0.05) (E2) .

e A RIRAL
I kR R
A miR-26b 4]

1 &AM miR-26b HIFIAKFELLE

Figure 1 Comparison of the miR-26b expression levels among

B2 BAMAEHEBRLE
Figure 2 Comparison of the proliferation abilities among groups of

groups of cells cells
2.4 miR-26b Xt MCF-7 £RRa T 2200 MR ERRE I B, 2R ESRITFEX
525 PO BRAH e BB XS BRZH HE 4%, miR-26bZH (¥P<0.05) (K3) .

25 XY IR PR X HE 2 miR-26b 41

Oh

48 h

B3 HHEMBITBEESEN
Figure 3 Determination of the migration ability in each group of cells

2.5 miR-26b X MCF-7 {Hpa{2ZZ /=M Transwell/NE N0 2 IR B I Bl />, 25%FH
523 % B2 A P X BB 21 HE %8, miR-26b4 Gt X (HP<0.05) (K4) .
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25 AR B HE 4 miR-26b 21

L A

' 4 '
2 .»g" 2 (AR &
& g Ayt FTegd.
DR ". .'*: ;h, m:’l
4 HRAMEEERENED ( x200)
Figure4 Determination of the invasion ability in each group of cells (x200)

2.6 miR-26b 1% L ¥ ¥ = MCF-7 48 B J§ Foxf2 Foxf2 mRNAS5E PR BKEHIBEMNR, 2594
B mRNA 5EZAREBR GiitsE X (#P<0.05) (E5) .
523 P F B2 A P %) BB ZH HE %8, miR-26b4H

XTI FIPEXIRZ4] miR-26b 4

A
B 5 JAMM Foxf2 Rz  A: mRNA Rk B: HHKE
Figure S Determination of the Foxf2 expression in each group of cells A: The mRNA expressions; B: The protein expressions
2.7 miR-26b 3% Foxf2 EH 3’ -UTR KAz MEiG e (P<0.05) , {HXFFoxf2-3"UTR AL I H 5%

W 75¢ V' 25 il 4 45 3 PRRSE I &5 A (B 7R, miR-26b YeE B LI B HIERH (P>0.05) (Kl6)
REfE B AN HIMCF-740 i H Foxf2-3'UTR Y 2L R
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B 6 miR-26b Xt MCF-7 4 H Foxf2 B E ¥ R iE EaI=Mm
Figure 6 The influence of miR-26b on transcriptional activity of
Foxf2 in MCF-7 cells
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B rfk . BT AR R MiR-26b 5 miR-
26a. miR-1297 . miR-44653[FH# fmiR-26%
G, HmiR-26b FEAFAE T2 5 L A AKCTDSP1 A
HIEE4N NS T L, B X miR-26b 157 2 4
T A0 M R R ) A BT T A A O R A Y
IR ST AR AN A F ST R R miR-26 bR
Z 5 0 3 5 or A . B AT A OB MR 5
miR-26 % % W A miR-26a Y BF 78 858 0 i3, B4 %
miR-26b WA T8 AR X4, H R B g VR G B
ATy il K AH DG AL % A B B

W 20 251 I mi R -2 6 b 78 #il 45 108 3 9d vh 6 3k
R, H 5 900 oA % U AR G, BE 2 200
O FH Rk 2 PR, EifmiR-26bAY £ ILREN
00 ) J2 I 96 A A AR MG AR R AR S A
FEUYER R miR-26b7E B 4 AMGC803 . MKN-
45 R B RGE T IE, W R IEmiR-26bJ5 W) 2 40
MKN-4540fas 58, fedk % B L s s . A
W 5 38 2K mi R -2 6 b 5L HU 4 e e N FL R 98 40 i 3=
MCF-740 itk i miR-26bid F ik, 458 /- miR-
26b i 3k 2 I 2L A B R 3 A k. A5
AR RF S HEI O miR-26b ik 2 3k BE % B K 41
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B o LR T 0T 00 b O 4 R TR L e S A A v g
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HER 2SRRI R SN EEZ TR Z —, K
U A1 o) 9 A ML RS L AR 2RO e R L ok
WG M ARBFSE R FHRR 9258 Fl Transwell
/NS ST W e miR-26b 5 9 M CF-7 48 Jfl 14 4 &b
TR, REMDIETHEN, 458 E/R, miR-26b
3 TR X MCF-7 40 i (1) 38 7% 12 28 B A7 b 32 100 il
YER, $E/RmiR-26b7E 7L AR i 9% oF e vh & 4% &
ZAEM

Foxf2 & XSk HERE 55 N F Fox MR 19 £l 51,
R B SR EDNA G X 2H 204
FEMRIGTE B . & & Sk K A ik vh % 4% 5 AR
F o Bl R 55 0 L Fox K5 i W A 3 b B 1] i 5%
1k, 5 Wi 0 B (2 28 R LA 3 DD AR DG
X1 T A 45 PO 9 S R s i RN A TIT 3R B #9008 4 g
W F ox 2 14 3% 35 BB 1% 3 5 98 4H i (% 1 5E BB ) AT
Rty , (b Al AR AN 5L RS 5 AR IR SO W
IRTEAR A EEE ST, FoxI2 78[58 J J8 40 g b 6 3k
Fhi, AR SE AR B . H AT CFoxf2 5 FL R
M WFFEAR XN B, M AEAETS o i, A RS EE
Foxf2 [ £2 1k Bl 68 05 £2 1F 2L AR - 5z 40 ff 8] £k
HE 3 SR LR FE L IR AR R R, B A T STE
S Foxf2 )i 3 F X CpG & H 3L AL BE % 41 3F 7L 1 9 40
JI G B8 A, AR F ox £2 1T A 7 L AR g & bl i
ANRIE AL & RCEAE RN EAEk, A
WFoE 293 B O /NRN A miR-182 BE 6% 38 i 5 i 410 7
Foxf2 [ 22 125410 i L 4 M (o 36 7 a2 B, Rl 4
TEmiR-26bXF Foxt2%E PR (1) 52 0 1) A D& 23 o A B
I3t £ 3t 2 A miR-26b M CF-7 20 il h Foxf2 5E
PR B L R R A AT, 45 B R miR-26bid
Fikdl, Foxf2fmRNAFIE H /K2 0 & AR,
[] Bof 3 2ok X O R iR S R HATIRUE, 45 B
AmiR-26b A8 4% 50 0] A 45 Fox (219 5% 5%, 245 & 1T 1
miR-26b%% Y J5 MCF-7 41 Ml iF #4612 25 18 1 T B 25
W, WA FEE TP Fox 2 kAl fiE & miR-26b1
FUIR B R B FHLHI 2 — .

25 LR, miR-26bH A 0 i FL AR 95 41 A i 41
. iR, REMEM, #EMCF-74EmiR-
26b KK A i Foxf2 £k F i, XA AEEmiR-
26b K AFE I FLAR I e I HLH Z — o miR-26b
AT RE N S 01 L R 9 12 W 2y R IR T B T
PR .
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