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Construction of miRNA—-451 expression plasmid and its effect on invasion,

metastasis and apoptosis in human A549 lung cancer cells
YAO Li'" ,SUN Yan',ZHA He' ,PENG Huiming’
(1. Department of Cell Biology and Genetics ;2. Molecular Medicine and Tumor Research Center,

Chongqing Medical University)
[ Abstract]Objective . To explore of the effect of miRNA-451 on invasion, metastasis and apoptosis of human A549 lung cancer cells.
Methods ; Hsa—-miRNA -451 sequence was found in miRBase database and two oligonucleotides were designed according to the se—
quence. The targeted gene was annealed and cloned to eukaryotic expression vector plasmid pGenesil-1.1 thus miRNA-451 eukaryotic
expression vector was built(pGenesil—-1.1-of miRNA—451 plasmid). PGenesil-1.1-miRNA—-451 and pGenesil-1.1—control plasmid
were transfected into human A549 lung cancer cells and stably expressed pGenesil-1.1-miRNA-451 and pGenesil-1.1-control cell
lines were established after being selected by G418. Flow cytometry was employed to detect cell apoptosis, transwell chambers to
detect miRNA-451 cell invasion and cell scratch assay to detect cell metastasis. Results:Sequencing showed that miRNA-451 eukary—
otic expression plasmids were successfully constructed. Cell invasion and metastasis were inhibited in stably expressed pGenesil-1.1-
miRNA-451 cell lines compared with those in untreated human A549 lung cancer cells and stably expressed pGenesil—1.1-control
cell lines, however, there was no change in cell apoptosis(P>0.05). Conclusion . miRNA—-451 has significant inhibitory effect on in—
vasion and metastasis of human A549 lung cancer cell ,however,not on cell apoptosis.

[Key words Jlung cancer;miRNA-451 ;invasion ; metastasis ; apoptosis

A 2 e UL B S e P R R R SR TR T BB, RS A B IR
PET-RIEHEAEZ 6, i BILAAEh B R AR ARSI RN K 2 A e 1) 73 1 A Wy 2 ST 4R 3]
FREBIRIRTT I | LASE e il 9 2 W e

EEAGM (1985 % A, SPRHFARISEURAMIAIT H P,
TG mienlL B PBA VT 6 A8 S0 LB AT R,

BIEEE : ¥ &R, B H3L, Fmail : phm6 14@qgq.com,
. . 4 1 B S RIS i e A
HEEWH:BRARXAFALRAF A B (%45 :30800534); &k HNA(microRNA, miRNA) AL BERDEREDS T

EA X & & A PR A B B (%% . XBZD201001)., BRI, miRNA K25 20~25 MR, 2 1



— 842 —

BERERKZFR 2012 £5 37 55 10 #3 ( Journal of Chongging Medical University 2012.Vol.37 No.10 )

P ORSF I PO URPEAE S5 PRLBE /N RNA 43101, 3
1 485 AR E O mRINA DT 848 25 P4 o A9 2k 5K
PUSE PR R e, IAE R AT 58 45 A UE 52, miRN A
TE i 968 4 MO 1) A 2 3B, 56 7% MR ok AR v A4
THEZEMEY,

WAk EFLRIRE | W b A e R vh 3
F T miRNA-451 BHGERFFT , i il 7 R iE
Fob A SRR miRNA-451 2853 RT-PCR HiE,
FENTE T R AR L 78 miRNA-451 [ RES 5 T
LI ) AR

AR 33 # # pGenesil—1.1-miRNA-451 1
FLAZARIRTORL , T A G 31N Jili i 98 4 L (A549)
o WER R miRNA-451 XF A549 AT (7278
FEER B sZR TS 2P AF9Y miRNA-451 7Efili
AR R

| 5T

1.1 ##

11 Z0Af BERE R BRI AN (A549) 8%z 2540
I DHS« ¥ ] A SE 56 ARAT |, pGenesil 1.1 24K  pGenesil -
1.1—control ( B B8 Fokr ) MM F B PR ALY T RFE AR
R

112 35 BokihdR N & ke EIaR &l B E A
HARAG RTAEA T 25 Fh R P VI TADNA £z RT-
PCR AR &1 A /B T (K% ) A BRZ 7] ; RNArose Al
Lipofectamine™ 2000 g J5t A % 4 3 71 £ W I Invitrogen 2%
A5 HAbIT ok 7 4 A4l

1.2 7k

1.2.1 miRNA-451 FAZ IR BRI F HE I %0

1.2.1.1 miRNA-451 %3440 DNA 86935 4 8 hsa—
miRNA-451 J75] AAACCGTTACCATTACTGAGTT i izf miR—
Base B4 R 2 #6 , AR 0P S50 31 2 SR SERE TV IR B
hsa—miRNA- 451-1.1-A, 5’ —[CACC]AAACCGTTACCATTAC—
TGAGTT [TTTTTTG|-3" ;hsa-miRNA-451-1.1-B, 5’
[AAAAAAJAACTCAGTAATGGTAACGGTTT-3" , &l H X
MY TR AFRRAF

1.2.12 miRNA- 451 B RIRFRL A E  pGenesil-1.1
KL, R fE N hU6 JEEI T siRNA BEAZ R A HAK R IREE
F AR HPERRIC . T 5617 DNA SEERRIR K SR 5
T4 EEIH 52 Eco | BEVIMZME pGenesil-1.1 %5 %%
PRHEAT 402 | fie e P 3% 3 7 e Ak 2 RS2 S A L DHS e, BB
N o B T o N s IR ek - fp

1.2.1.3  miRNA- 451 BEAZRIB TR EEYI S Sy
FRORERAR pGenesil-1.1 BTSSR LA 14 Sac 1 (AEEYIAL
R TA AR BEPA 14 Sac T BEDINLA, KL
FHERTEIVE N DI Sac 1 IMFIISE | Sac 1 BEVIN RIZAREY] H

24900 bp 11 1 4% DNA %787 , 1 LUK WAR B D) 1 Bt 1 3+
SRS HATHE SRR IR P ) TR AR IR A
A LTI I AL AR Y B 2H BTk, HL A A 444 pGenesil—
1.1-hsa—miRNA-451,

122 A AS549 i ARG T IR RASE R e 37 °C,5%C0,,
10% 54 1137 (Fetal bovine serum, FBS) F{J ik ZR A 52 2 A0 A%
IR 15 3% 5 (Dulbecco’s modified eagle’s medium, DMEM) f) %
PF R BTG 5% R A AR A RIS IR A A e izt )
e pGenesil —1.1 —hsa-miRNA —451 Jo R pGenesil-1.1-
control FURLAT A5G N A549 a4 il , 4 4% 24 h Ji5 , T4k
PEPEHERTFRAE (600 pg/ml (1) G418 Fl 10%FBS [¥) DMEM
R FRIE) U 2 A ] DA e R A, PRI v BT LA
HEFFIEFRIE (400 pg/ml AEFFREAY GA18) M KH % | LI 37
R i e N A549 Jilifgs 4 3%

1.2.3 ZEmgetE s PCR (Real—time quantitative PCR,RT-
qPCR) R U5 miRNA-451 (3635 FE3% 48 h Ji5 , $ I
A549 A549-control Fil A549-miRNA-451 3 ZH40Jif0 5L RNA,
LI U6 fEZ IR | 4T RT—qPCR §7 319, L MR Z 20 wl, Hirp
2 x Real—-time Buffer 10 pl,miR special Primer set(5 pwmol/L)
0.2 wl,DNA polymerase (5 U/pl)l wl,cDNA 2 pl,dH,0 6.8 pl,
SR 254195 °C 30 5,1 AMIE#R ;95 C 155,60 °C 1 min, 40 4>
TEER

1.2.4  Transwell RAMZIRSCE  FIBIL MG DMEM 5
FEHAE 701 e ECM JE AL, B 40 wl BB A Transwell
B HCE T 37 °C.5%CO, FIFEATH 30 min J5 BT LR, 1
£ AS49 28k 18 h #4544 Ay A549-miRNA-451 Fll A549—con—
trol 3 ZHANNE, 7 FEMARZTHEA 2.5%10° MR T M
TEREFREE 100 pl, T2 IA & 10%FBS B3R 555 600 wl, 78
37 C.5%CO, ZMF T TR 16 h, SRIFHCRIEFRMR, /N0 Uk 25
LR R FH W IR 1 2% WP Y (Phosphate buffered saline ,
PBS) S ALk 3 UC, W B AR E 30 min, FRAR AR AR 2%
LIS LRI B4R, PBS 35 e IR AR R LS, 3 min 5t
Y, e/ NEEE RSO O BT WL,
1.2.5  AIRIIRSEE: R BRI N AS549 il 4 |
FEHRIR T pGenesil-1.1-control } pGenesil-1.1-hsa—miR-
NA-451 ff) N A549 Jitifi 400 , 28 Je i AL R AT IR 599 58
Sy RS AT AR R AR R 2 1105 /AL, R 2
24 FLANREEEFRML, A B 10%FBS [R5 FR 3 A 37 C,
5%CO, F SR P HERT B % | 0 A0 M B 5 )23 i o 15 97 TR A
25 TE AN v e 24 FLAURE T K A Sk AR H— )
IR, WROBCBE T 20 M )5 AT A T A B T AT I i R AR
BT 37 °C,5%CO, B FRAR T HEATHE IR , 24 h )R TARIF
RERERY ]

126 WAAIMEA  HY 24 hJE B UE TR g
A549 A549-miRNA-451 #1 A549—control 3 ZH4H i1, F PBS
Ve 1R, SO UUIESS A 0.5 ml PBS R0, FEnA
61 wl FITC—annexin V 1 20 pl PI, =i~ AHEHEE 15 min,
BLOFE LI A 300wl 2543 2% i, Ui oA A SR 21
JATA TR 1Ix10° AN, SR A 3 UK



BERERKZFR 2012 F£5 37 55 10 #8 ( Journal of Chongging Medical University 2012.Vol.37 No.10 )

— 843 —

1.3 it odr

i SPSS 17.0 #AFHEAT T3 Hr , TSR LA 44K +
PRIEE (x + ) R, 2B 10 HLARE SR — 4k 7 26004 7 45000
AT, LA P<0.05 NN ZERA G EE L,

2.1 pGenesil-1.1-miRNA-451 A7 & ik Jiy 42 0 B bn % 52 2
m 5

RN BB 2K pGenesil-1.1 HLIAIA R KA 14 Sac 1 )
FELI 55, T Bk hsa—miRNA-451 BIRERSHY Sac 1 PrEEYIH
1 424 900 bp [ DNA 2450 1, 560 H AYFE R B hsa—
miRNA-451 T2 A B TR R AR pGenesil-1.1 L SR 5345
DB TR D E AR BR A WP 5, 25 SR N 2 i : DR
358 F5E 379 AT AN 45 R HRAT I ST R R B
SERWIA  UE S A TR H )

1 2 3 4 5

6 DL2000

1~6. hsa—-miRNA-451 Sac |
B 1 EAKRH pGenesil-1.1-hsa-miRNA-451 By EEHI
KERIKE
Fig.1 Restriction endonuclease electrophoresis of recombinant
plasmid pGenesil-1.1-hsa-miRNA-451

340

22 & IAEE HF pGenesil-1.1-miRNA-451 & pGenesil -
1.1—control 89 A% AS549 2m itk

i O WA WSS R YL A 24 h JEDEOFRIA N
B, RFEYL TR AS49 iR AN oo a3k, G e T
pGenesil-1.1—control J pGenesil-1.1-hsa-miRNA-451 ) A
AS549 ifiFa 2 , BAA A 2 I DOIR IR ] LA
BRI ET 60%, WL 3,
2.3 £ HREF PCR AN 452 )5 miRNA-451 69 KA

ZE LR 4 B . 48 RT—qPCR K I %% Y4 J5 miRNA-
451 (IFZ5, A549-miRNA—451 4] miRNA-451 FiAW 2
I A549 412 FI A549—control 4 M ZH 254 4.3 7%, 2 5 AL
BEIT7 (P<0.05),
2.4 Transwell > E 40 4a oz 22 46

el 18 h e, AETTSCAIT I SE T A SE AN, 16 h
Je VRS 20 e 2 5 B FL I DT B, 25 SR R 5, e T
pGenesil—1.1-miRNA-451 1) A549 , ZF i LI 20 g K2 Je
KGN AS49 BlFE ANIAL Y 30% , 55 9% T pGenesil-1.1-
control [ A549 , ZE i T FLARAN AL 5 A AL Y N A549 Jilidis
AL AR LG AR, U] miRNA-451 XF A A549 il 4
ML Z2ERE 177 T HIVERT
2.5 LRI T B A 4w AL iE A TS

NI RIR SEERE5 FE ULIE 6, 24 h J5, A549—control 4HifU4H
ARG YL B AS49 ANAIATAR EL , 15 20 40 i (9 3T 7% 1 S G ) 4
555, A549-miRNA-451 4 M 4 18] B S bb A HE Y 19 (1)
A549 M AR, BT miRNA-451 X% A549 40 1T 5% ™
AT HRIVER
2.6 AR GRS AT 0 L

TECAN AR D AN AR T 25 5 W 7, A B 4R C 414n i
PT3535 M (3.06 + 0.85)% . (2.52 + 0.56) %1 (522 + 1.68) %,

400

TTATATATCTTGTGGAAAGGACGAAACACCAAACCGTTACCATTACTGAGTTTTTTTTGAGCTCAGCAAGCTTGG(

2 pGenesil-1-miRNA-451 &g
Fig.2 Sequencing map of PGenesil-1-of miRNA-451
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Fig.3 Fluorescence expression at 24h after the transfection ( 200 x )
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