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miRNA-126 EZRIEZFENHE R EXN S IR EARILAEITEROINE/ER

Btz Rk, ERKF, G, B, T EH AR TN EELEFR AR FHAE, TN E LR FHRTAERKT
A b, 50 3L 563003 )

[ E] 8 i miRNA-126 AYFH B RIKRERR  AFFH /N LI 4T1 U AR S, & ¢k Bt s
B miRNA-126 (%) 1F LA NG TR , 3 A% ik 3K peDNAG. 2-miR-126 , (R AMBERS 35 e 25 4T1 40, 586 B 4~ il
LG # | Real-time PCR #5:10 4T1 40 i miRNA-126 (5835 , MTT 3 A1 SEHE TR B S U046 4T1 40 f 0 84 58 F1 5T B L fE /7
TR EL AT M AIRSNT RS . 4 F ML pcDNAG. 2-miR-126 ELR ka4, il 76 4T1 41 i Hh A 20335 miR-126.
Sy gu2s ki 4 peDNAG. 2-Ciel JAH FE , BRI GE 72 h )5, pcDNAG. 2-miR-126 YL 4 4T1 20 s it A S 1458 fiE 1 52 ) B 55 40 71
[(0.30£0.03) vs(0.51 £0.04),P <0.05 ]; GEAF#5 Y2 48 h J5 , pcDNAG6. 2-miR-126 20 4T1 40 jg 3T 7% AE 7 1 32 21 9] . 3100 il
[(8.17+2.30) vs (28.33£2.16 ),P <0.05 ], % # :miRNA-126 15 F2iK FTHHIFLIRIE 4T1 40 M 00 19 58 K 3T 7% o

[ RHER ] miR-126; HAZRDE  FLIME ;4T 400 ; 3058 T8

[ FES %S ] R737.9; R730.54 [ XEFrERG ] A [ XE|HS ] 1007-385X( 2013 )03-0295-06

Construction of miRNA-126 eukaryotic expression vector and its inhibitory effect
on proliferation and migration of breast cancer cells

Liao Zhenyuan, Qin Nalin, Li Yongju, Chen Chao, Tian Dan, Luo Junming, Xu Lin ( Department of Immunology,
Immunology Graduate Education and Innovation Base of Guizhou Province, Zunyi Medical College, Zunyi 563003,
Guizhou, China )

[ Abstract ] Objective:To construct a recombinant eukaryotic expression vector encoding miRNA-126 and to explore its
effect on proliferation and migration of mouse breast cancer 4T1 cells. Methods: Sense and antisense oligonucleotides of
miRNA-126 were designed and synthesized respectively. The eukaryotic expression vector pcDNA6. 2-miR-126 was con-
structed and transiently transfected into 4T1 cells in vitro. The transfection efficiency was observed under a fluorescent
microscope. The expression level of miRNA-126 in 4T1 cells was determined by real-time PCR. The proliferation and
colony formation ability of 4T1 cells were detected by MTT assay and colony formation assay. The migration of 4T1 cells in
vitro was determined by scratch assay. Results: pcDNA6. 2-miR-126 eukaryotic expression vector was successfully con-
structed and miRNA-126 was effectively expressed in 4T1 cells. Compared with that in empty plasmid transfected group
( pcDNA6.2-Ctrl ) , the proliferation capacity of 4T1 cells in vitro was obviously decreased in pcDNA6.2-miR-126 trans-
fected group after transient transfection for 72 hours ( [0.30+0.03 ] vs[0.51 £0.04 ], P<0.05). The migration
capacity of 4T1 cells in pcDNA6. 2-miR-126 transfected group was also significantly inhibited after transfection for 48
hours ([ 8.17 +2.30 Jvs[ 28.33 £2.16 |, P <0.05 ). Conclusion: Overexpression of miRNA-126 may inhibit the pro-
liferation and migration of breast cancer 4T1 cells.

[ Key words ] miRNA-126; eukaryotic expression; breast cancer; 4TI cell; proliferation; migration
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/N RNA( microRNA, miRNA )42 5 4F 3k & #1
A —Fh/Nr FARGRAS RNA , HoAa G 2k TAE IR Y
KRB, 2S5 T AR ET ARG
PR IR e A LA R A A J2 o7 A5 22 b A BRI B ek
P REIFSE T BN, miRNA 78 S0 5 40 i A=
KAFERS T AR AR, 2 5 2R 0 &
A RS . miR-126 2 HT T RIE Y miRNA K%
WG 2 —, HIE M T/ANRE 2 SR ek
EGFL7 2 7 SN & T H 7, BF5" & #H,
miR-1262 5 45 250 40 I 60 % 1k R 28 BT 7%,
SR, miR-126 2 5 LMY & 4 & e i BAR Sy 7L
iR A5 i — IS . AWFSE B AE A miRNA-126
() B SRR AR, 3 HAGIR TG IR T RS 3t
FLARIE 40 M A K BT RS I R, o S SR TR A AR
miR-126 75 FL IR & A | & J v i VB AL ) K 3+
miR-126 [FLARIEETARTT 3R WA L iy 1 S0 00 Ll

1 #MeEFZ*

1.1 etk R £ &K A

/NEELBR R AR 4T1 W B = RLEBE i
ARk AT BE AR W Ak 27 5 A M A ) S 9 e, R
FFT DHS o JBSZ A5 40 M iy A S 30 38 R A7 . Boki 4
R B FRARAE AL B R 7, BR a4 P D) il
BamH T .Xho T I T4 DNA JE4% R 1 TaKaRa 23
7], MTT .DMSO {574 [ Sigma 27, RPMI 1640 1%
FRILM F Hyclone 23 A, PL G 2R LIS W - Solarbio
5] 5 —5E cDNA A U & W H Fermentas 2
Fl,SYBR Premix Ex Taq real-time PCR 7] &4 H
TaKaRa A ], pcDNA™6. 2-GW/EmGFP-miR E.#% %
IRZRAR AN Lipofectamine™ 2000 % YL i 3 1 H € [
Invitrogen 23 F ; 73 T 8 9% S5 N I L TC 7K LT HVE
25 5 2 A RN AR A T A ], A AR IR 500 F 5
MR T, B FR AR W H Thermo 23 7],
C1000TM Thermal cycler real-time PCR 1% .S1000TM
Thermal cycler PCR X B Bio-Rad 2\ &), TDSA-WS
E 2R B0 AL A AR A AL IX-51 (28] 8 8
e X718 B B A H Olympus A A,
1.2 ¥26) miR-126 #9 siRNA &t 5 &

F BLAST 5% i miRBase %45 )% # miR-126
() AP A1), HE T A5 8 miRNA-126 FE 5 M+ 40 R
Bro MHEEF A IE AR KB WUEE DNA 3 18K
RS HB/NT P RNA F5189 DNA #3128
miR-126 JF31 1 1E SEE N SCRESEAZ IR T 9. 1F
SCEERAR A 5 5A N T TGCT , 5 3R 1 %l i B4 5
SCHERRAR I 5/ i B I T CCTG, 5 2544 1) 2 vty B

#hs R siRNA B95E 1 D3EAN R G, IF LLFE TGCT
JEAMIN T A Go miR-126 1E XJF%1: 5'-TGCTGCAT-
TATTACTTTTGGTACGCGCTGTGACACTTCAAACCT
CGTACCGTGAGTAATAATG-3", [ X ¥ 41 :5'-CCT-
GCGCATTATTACTCACGGTACGAGTTTGAAGTGTCA
CAGCGCGTACCAAAAGTAATAATCC-3' . it A ¥ 51
A TR A RN A5 A
1.3 #M#E T4 pcDNA6. 2-miR-126 i 4

TE SCEE IR SRS TEA% T R F BOVs A PR K I A
XU , HE N AR 22 2200 pumol /L 1E SC4% B2 4% 15 R
5 wl,200 wmol/L [z LEESERLATIR 5 l, 10 x SER%H
AR K0P 2wl ddH,0 8 I, AR 20 pl. Hix
IR 295 CHA S min, i 25 IR 20 10 min,
AEESER TR . SN K DL HIRA YT PCR Y
195 CIMFASZIE 5 min, BB AL, B 2 = R K
10 min, BKALIR S HATEIE N . AR ;5 x
HEREZ W 4 pl, peDNAG. 2-GW/EmGFP-miR 2 pl,
ddH,0 9 pl,oligo( 10 nm 4 pl, T4 DNA JEHERME 1 pl,
SARFR20 wl, FIHESE 1 h 5k, PREL6 MR
BT RIS 10 pg/ml SRR LB i3
e, BokL/ Nl sl BORL, 3 BamHIF Xho TR
%58 . B ORI 4 N peDNAG. 2-GW/EmGFP-
miR-126( fE#% A pecDNA6. 2-miR-126 )X & 1),3% [ifF
AW TR PR R TIN T, IFFH Chromas FA1I
FE RS B P50 5 ST SEA% IR 3 9 A T X 4
Hro

attB1] EmGFP

5' miR flanking \ 3' miR flanking TS

GW/EmGFP-

miR-126

1 pcDNAG.2-miR-126 [ E i
Fig. 1 pcDNAG6.2-miR-126 plasmid map

1.4 pcDNAG6.2-miR-126 BB 45 3 4TI 20t
VERE/IN BUPL IR A0 AR 4T, % 10% fR 4 i
% .100 U/ml F5 % 100 pg/ml 5575 % K2 mmol/L
A2 W 1Y RPMI 1640 41 i 3% 22 W, T 37°C .5%
CO, Z51F FER3% 4T 40, 25 40 I A B35 80% ~
90% If , 4% 3 x 10* /ml 40 R T 24 FLAR P 8%
Fr o FeRE Yo R BT A3, >R HI AR BT K Lipofectami-
ne™ 2000 43 54 pcDNA6. 2-GW/EmGFP-miR %5 4
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Xof B JORE (A 44 4 peDNAG6. 2-Cirl ) B pcDNAG. 2-
miR-126 21 i Fi 5% Y A 4TL 0l R A Opit-
MEM 1/ Ak 55 5% B A BB BT RN SR 5 4% Y 24 48 h
Ja  BIE DO W TS GFP IR IR, % YL 5 4
afw 244 Cul-4T1 4 FImiR-126-4T1 41
1.5 Real-time PCR #: 28 #& miR-126 # & ik

AR 5% Y J5 0 40 B, I TRIzol 32X 751 il 45 &
RNA. RH] miR-126 SU5% 551 9)%F RNA A 5 47
53, P A real-time 32 X5 AL 5 A miR-126 ik 7KF
PEAT K A0 L B . miR-126 I 5t 4k 1
16 °C .30 min;42 °C .30 min;85 °C .30 min;4 °C 1%
. GAPDH [ % 41F :42 °C .1 h;70 °C .10 min;
4 CARAT . ST B EP & KU A RNA K 5
7.5 Wl EZFFER 1 Wl .DEPC ZbBRJSAI/K 3.5 pl, 5%
2IR5), BT PCR AL 65 °C .5 min, ZJ5 37 BVE ,
UK 2 min L E s FENZEMIE 3 wl 10 mmol/L dNTP
2wl ABA), VKW 5 min 5, T PCRAY L iF 470054 5%
JH SYBR-Green ¢ Y644 kHE T real-time PCR {46 ]
miR-126 Al GAPDH 1) 335, miR-126 b5 4):5'-
ACACTCCAGCTGGGTCGTACCGTGAGTAAT-3", T i#
519 5'-TGGTGTCGTGGAG GAGTC-3'; GAPDH |-
W51 4. 5'-GAAGGTCGGAGTCAACGGATT-3", F il
514 :5"-ATGGGTGGAATCATATTGGAA-3", miR-126
i £544:95 °C .5 min,95 °C .15 5,60 °C .15 s, 3t
40 4~ ¥ GAPDH i %% {4:95 C .10 min,
95 °C .15 5,60 C .1 min, 3t 50 NEH. 84 CRE
PWAET RN e, 2 Hl 2. miR-126 (1)
FIKELL GAPDH HINZS: 2R 272 kit ot
1.6 MTT %340 4 4 pcDNA6. 2-miR-126 J& 4Tl
tm feL g 34 5h

A3 R LY 24 h S5 1 200 6 o A g B AT e A
W, VE L A 5 B 2 1 x 10* >/ml, 350 T 96 FLIG
FEM, BRFLIN 200 pl, BRI 6 N E L. 37 C.
5% CO, 2IREHFE 72 h, BALIA 5 mg/ml i) MTT
20 wl, 4kZL0EE 4 h, EALINEEFRI, BALITALS0
T H 3 B ( dimethyl  sulfoxide, DMSO ), #& %
10 min, RF45 F ) 7050 05 % IS AR AR U 570 nm
R AALGEEEC DA
1.7  SLFET AR 5EBathm) 4T1 4m A ed 56 14T Ak Ak

WCEE Cul<4T1 40 M A1 miR-126-4T1 40 1, 4l 1%,
£ 00 A AR, A R TR s B AT, {68 A4 3 4 43 5 A
JHETEEIC, I FH 45 35 JR 4 200 % A M B
fL 100,200,400 .600.800 .1 000 i~ 41 it 43 1] 42 Fif
2 mIZHfEREI R 6 fLAR T, B2 5% 58 2 (0 40 it o3 Hc 4
5138 37 °C 5% CO, H555 10 ~ 15 d, el AR 4 55

SRR AR A B S A 3 R R, 2 IR R AT L e
R, 2k 1557, B4 L BL A KR 3R, PBS /NG B
2, BT, 4% 2 KW EEE Z 30 min, 25T
i 1% 25 G 52 €8 30 min, UE R, T
=g )i

1.8 X EIHAMN pcDNA6. 2-miR-126 2% 3 )5 4TI
& g e AR S i A%

WeAE AT1 400, 3% 3 x 10° A/FLEEFN T 6 LR,
B3 12 hy 50 5 55 Y pcDNAG6. 2-Cirl ﬁpcDNAﬁZ—
miR-126, 15552 6 h; F 1 ml ARk WA 26 2 mm
B, PBS WEM 3 U, BALEE T WLESHIIR N JC A i, fin
IEFRI ARG IR 48 h WSRO AR 3
FRW 5 6 AT T TR P At i S, DR R 45
Pl LR SRR, PBS PRI 2 I, =S TR BALImA
4% ZRHFEE 1 ml, [F5E 30 min, 35 HF G 25T,
FH 1% B2 R 4L 6 30 min; F = 287K/N0 P2
D B I S E RN
1.9 %itsam

K GraphPad Prism™ S8 1151 {4, 52 5 %5455 LA
xx 5N, QLR L RCR ¢ BB sk r 2 08T, P <
0.05 XnEFAAGIFE L.

2 & R

2.1 pcDNA6.2-miR-126 [ 449 PCR %%

1E 2 X miRNA-126 ZEAZ 1 RIR K5 S EED) 5
() pcDNA6. 2-GW/EmGFP i% % , i 4% 7= ¥ ¥ 1k A
DHS5 o JEAZ S4B O RE R PP e 15 9% 12 h )5
BERLPEI 6 > ek, 7345 5% 16 ho PCR %5E , Tk
ZER R L 277 bp K/ H B A 1K 2 ), 48
RIS 6 AT RER S B vE b

bp bp
1 000—
250— —277

B2 pcDNAG6.2-miR-126 FHIH) PCR £7E
Fig.2 Identification of pcDNA6. 2-miR-126 plasmid by PCR
M: Marker; 1-6: Distinct clones amplified by PCR

2.2 I M pcDNA6. 2-miR-126 T4 T4
pcDNA6. 2-miR-126 £ BamH 1 1 Xho [ XL

VI, 53047 2. 0% Bl BE IS HL UK s, AT UL 24 5.6 kb

B AL pcDNA6. 2-GW/EmGFP J2 155 bp K/NHY
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HAr454C 813 ). DNA P Z5 3K 4 ) R 4l A
F Bt5 GenBank "' A\ miR-126 ¥4 58 —2, 2%
FW, FEHBAK pcDNAG6. 2-miR-126 HJHE LI .

bp M 1 bp

—5617
1500—
300—
50 —155

3 pcDNAG. 2-miR-126 F#i ] BamH 1 /Xho 1 WEFYIEE
Fig.3 Identification of pcDNA6. 2-miR-126 plasmid by
BamH 1 /Xho 1 double digestion

A

CCTGCATTATTACTCACGGTACGAGGTTITGAAGTGTCAC
AGCGCGTACCAAAAGTAATAATGC

160 170 180 190 200 210
AGC ACT CACATGGAACAAATGGCC CAG ATCTGGCCGCAC TC GAGATATCTA GAC

i

&\J!x..{k‘z' A

i

0

AGCACTCACATGGAACAAATGGCCCAGATCTGGCCG

CACTCGAGATATCTAGAC

4 pcDNAG6. 2-miR-126 #0
pcDNAG. 2-Ctrl TR 7 45 R
Fig.4 Sequencing results of pcDNAG6.2-miR-126
and pcDNAG6. 2-Ctrl plasmids
A: pcDNA6.2-miR-126; B: pcDNA6.2-Cirl

2.3  pcDNA6. 2-miR-126 %t % L 8 4T1 4 e
miR-126 %4 % %

pcDNAG6. 2-miR-126 %% 4 /N FLFL IR 4T1 4 Y
48 h J , 818 5 6 iU WL EE 4T 4 i 1Y & L &
ROGERTT L 40% 245 B A0 R GFP BEAPEC B 5 ).
E—FIH real-time PCR ¢ S MR AT 4G T 4%
AT miR-126 AR RIAAKT 2R ER, 5
Ctrl4T1 ZHMIAH HE , miR-126-4T1 48 0+ miR-126 %,
PIARR R B EHM (2.6 0.6 ) vs (1.1 =
0.3),P <0.05 ],#£7~ pcDNA6. 2-miR-126 EAZ 444
A A 861k miR-126 VA
2.4 pcDNA6.2-miR-126 3% 4494 4T1 20 e el 34 74

MTT SZ5 45 (K 6 ) on, JeBe N gs & B,
pcDNAG6. 2-miR-126 554 4T1 401 72 h )&, 40 %
BB/ F peDNA6. 2-Ctrl i F5 YL 4l ; 5 Cul4T1 40
JHUAH B, miR-126-4T1 20 it () 3% 58 58 1 BH S R AIC, &%
Y72 h 5 DAEA(0.30 £0.03 ), i X A4 Curl4T1
4 D M (0.51 £0.04 ), P <0.05 ], 35440
RHR(42 £1.1)% o Z5FHER, pecDNA6. 2-miR-126
BEYU] AT 200 350 .

pcDNAG6.2-Ctrl

pcDNAG6.2-miR-126

Light
microscope

Fluorescence
microscope

5 pcDNAG6. 2-miR-126 353 4T1 4Aka
/& GFP HyR3A( x100 )
Fig.5 Expression of the GFP in 4T1 cells transfected
with pcDNAG. 2-miR-126 ( x 100 )

pcDNAG6.2-Ctrl pcDNAG6.2-miR-126

-
s

6 pcDNAG. 2-miR-126 % 0]
4T1 HAEHYIETE( x 100 )
Fig.6 Transfection of pcDNA6. 2-miR-126
inhibited the proliferation of 4T1 cells ( x 100 )

2.5 pcDNA6.2-miR-126 %% 3 2 4T1 2w etk 9 52 %
S ROR A
SERE Y B S B A5 R (& 7 ) B, 100 F1 800
A/ FLEHERI 2T, peDNAG. 2-miR-126 % 4L4
AT 40 5 BT IO %o R TR e Y 2 127 B I R A
[(1323) 0s (32 £3)4,(132 £3) vs (256 +4 )1,
¥IP<0.05 ], 55 ULH, pcDNA6. 2-miR-126 A 1Y
P LRI AT 4R 38 58, 7] B 52 e H: v B T
IHIRE ST o
2.6 pcDNAG6.2-miR-126 %% % 3p4] 4T1 20 oy it 45
T it — 25 B LA A peDNAG. 2-miR-126
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FIR) miR-126 BRI A= P27 00 1, R FHRDR 2%
WL AT AARSNER RE Ak s . S50 (8 )i
L, 5 Cul4TL 41 AH b, miR-126-4T1 40 Jifd i {4 &k
AL AE 132 ) W 1M, 48 h J5 B9 40 LT A %k
(8.17 £2.32)4, 1 Cul<4T1 4 g (3T # 8 Ny
[(28.33+2.16) 4, P <0.05 ], 4553 Ui,
pcDNA6. 2-miR-126 H% Y« Al ] 4T1 AL AYITEFS

pcDNAG6.2-Ctrl

pcDNA6.2-miR-126

El 7 pcDNAG.2-miR-126 ¥4
4T1 FREHY5E FETE B RE
Fig.7 pcDNAG6.2-miR-126 transfection inhitited the colony
formation ability of 4T1 cells
A: 100 cells/well group; B: 800 cells/well group

pcDNA6.2-Ctrl  pcDNA6.2-miR-126

Light
microscope &

8 pcDNAG. 2-miR-126 % 30|
4T1 HREEIERSMER( x100)
Fig.8 pcDNA6.2-miR-126 transfection inhibited

migration of 4T1 cells in vitro ( x100 )

3 i it

VAR SY B, miRNA 53w 54 &
JESIAG , Hid A5 28 miRNA 20 T2 dEFLIR IR 09 &

Az T AT 28 miRNA 43 W0 il 2L AR 9 i AR . B
FE P UREE , miR-21 76 FLR R A0 bt 2k, il
FLERIEE AN miR-21 A4 3% 1k BE % 410 1) 2L R 937 40 e
R S AR HAER S IR T A Bel2 1Y
FIRA K, Fi—Jr i, FUBIE AN P miR-125a 193
IRREAIG, L 0 T B M HE 2 HuR, (R I, miR-
1252 FIRFEARAT R EOLH SR B HuR 3R 53
T, W AR 2 e A 4 LR ST 2 B, miRNA
RFLIME A R R EE RS T R IRA
5% miRNA 2375 FLIR R & 2B & T b i 1 FH 2 L
B AT A FLAR S 2 W L PR P IR B AR R

miR-126 J&H T8 19 miRNA iR R 22—
W50 R, HiS 5 R L A A0 B Y 3 7 A S
FAz 38, EARMZ T, IR A HET MV Ja 87y
pcDNAG6. 2-GW/EmGFP-miR £ {4 4 A4 ## miRNA-126
M EAZ BRI e T R K WE M. Bt G
B miR-126 1E SOF1 R SCEE R IR BE R K=, LA T4
DNA i 4 i #F 17 1% #2, 54k & DHSa )5, /3l &
PCR iU DA S0 PP 500F , 25 SR 32 0, sl D i e B A%
F ik 3 K pcDNA6. 2-miR-126. # — 4 ¥
pcDNA6. 2-miR-126 W% s 28 /N BRUFL IR 4T1 48
W K0, e e 2 A0 miR-126 Ji VA B 6 3k 7K S
BRI, 6B IZ AR T LA K IS miR-126 A2
1A, AWFFEE K IR pecDNAG. 2-miR-126 ik miR-
126 7 S MG 4T 0 A AN 5. B9 &
B, miR-126 @t R P3K {55 10461 45 1 9
ML A 5 53 A1, Lin 26 RO 9E B il 40 i
H miR-126 FIR08/0 K miR-126 55 Y fifi e 40 it , vl
PIAmd s i A . DL R4 7R miR-126
AR FLAREAE N Z R R AR K rh R 1 T &
B IREAE

AWFFE LI peDNAG. 2-miR-126 $5 Y4 )5 ,4T1 4
ML RS RS BE )t 0 2 ) 55, $278 miR-126 i 7]
PP AT1 20T R BE 1. Tavazoie 25° 1Y
WFoE & B, 2 R 5 e B e 2L A 3 miR-126
(Y ZR35 2 080, HH D BE 32 B0 B B 2L A g 240
AUFERS . EAh, Lin 4505 38 K miR-126 5 YL filifE
AR LA FRAR VEGF-A B3¢ 3k, 00751 i 488 40 it
TR RE 1. BFFT " 38 & B, miR-126 1] LA 1
H s A0 PLK2 /Y335, 35 PLK2 B9 3'-UTR #H
i, W ) R R, DL g R R,
miR-126 7] LIAE FH T Z 80 g 40 7+, = 5 i
EERS IR SR miR-126 E4FL R A T 7% (2
Z EARNLR R i — D R ARSE .

S ARG IR TR ) miR-126 (Y FLA%
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