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KB microRNA-145 158 95 1 28 3K E A nd i it Ko HE AT
155 - T WL e 26 20 44 AR 1) 55 )

EEFE, Bz, IH, FEE', HET
(L@ EAKSE 1 HER, 2. H—ERS A, L ®%4 KR 030001)

[X#i7] microRNA-145; BRFRERK;, LFEFHEMN@M,; ZAHEL

[# ZE] BB HMEHS Rno-miR-145 691258 & F 8 BRI A f D AROR £ K B (PDGF) # F-049 o -F 7L
AL (VSMC) R R EAL T RIER . T3k AT A MAAEDLE#5% miR-145 shDNA A7) | 4T LV3 pGLV/
H1/GFP + Puro-miRNA 1% 5% & F AR, 45 3 203T @it KK 5F R 45 1% o 2 | B 3 K RJRAX. VSMC, 481 B 3% 5% B 4%
LT LA VSMC &3 )5 09 R AT 0L, 52 8F 38 2 2 PCR A7) miR-145 é’u%ui T oLy Mo A G TR 4L PDGF 48
PDGF + miR-145 285w 2m L% 32 1 ML 9% A BARZE (miR-NC 41) ; 5K R 52 8 32 562 8 PCR M & miR-145 5 VSMC imﬁﬁ?}ﬁa‘:
F B PCNA c-Jun B AR# & A SM2a mRNA R A K- P8 ¥, R MmPHMET microRNA-145 5% F 8 AR, M2
FaEBEA 1 x10°TU/mL, 4] E 3 6 2455 TILE K R microRNA-145 1% 5% & F ik BAR 4R , MOL 5% 50, 8% 72 h
R EERE, FT AL E PCR 4R 25 PDGF T4 PCNA  c-Jun & iA 3¢ e i fE SM2a % ik B4k ; miR-145 7T4&
PDGF #5389 % 510 VSMC 387848 % A B PCNA c-Jun F kAR, 048 & L B SM2a A3k 38 m, 518 miR-145 125%
FBART ZH L KRR VSMC, £ % miR-145 125535 7T 4745 VSMC 69 2 A 4444
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Construction of Recombinant Lentivirus Vector Expressing Rno-miR-145 and Its In-
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[ ABSTRACT] Aim  To construct a lentivirus vector expressing microRNA ( miRNA) Rno-miR-145 and probe func-
tion of the vector in platlet derived growth factor (PDGF) induced vascular smooth muscle cells( VSMC) phenotype trans-
form. Methods The miR-145 shDNA double chain template sequence was synthesized artificially and put this tem-
plate sequence clone LV3 pGLV/H1/GFP + Puro-miRNA Lentivirus plasmid.  293T cells were transfected.  Lentivirus
particles ( virosome) were harvested and concentrated, then primary cultured VSMC of the rats were infected.  Fluores-
cence expression infected with VSMC was observed by inverted fluorescence microscope.  miR-145 expression condition
was detected with real-time PCR.  Blank control group,PDGF group, PDGF + miR-145 group and miR-NC group were di-
vided in this test. Influence of miR-145 on related genes c-Jun, PCNA,SM22a expression level was observed with real-
time PCR. Results microRNA-145 lentivirus plasmid was construted successfully.  The viral titer was 1 x 10°TU/
mL. microRNA-145 lentivirus expression plasmid was infected successfully.  The best transfection efficiency was on the
3th day when multiply infection( MOT) was 50.  Real-time PCR results revealed PDGF increased PCNA ,c-Jun expression
level ,but reduced SM22a expression; miR-145 made VSMC related genes PCNA, c-Jun expression reduce, but made
SM22a expression increase. Conclusion MicroRNA-145 lentivirus plasmid may infect rat VSMC efficiently. ~VSMC
phenotype transformation may be inhibited by microRNA-145.
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M55 11 IL40 MY ( vascular smooth muscle cells,
VSMC ) B AL 7E B Ik ot A5 58 1 AR 1f 5 7 0 7 45
A8 T S PR 10 R A R S v R E AR T, WESR
R I, miRNAs & — B I8 19 87 A= N JREE B0 8 1y
RNA, miRNAs TJ B8 i Ay I A5 384 8 1 952 9 1) — A~ 8
AR /MR AE KT (platelet derived
growth factor, PDGF) J&— P45 i) A5 22 43 2L+,
RE S (L 35 1 47 JUL 20 M i) 5 JC 35 280 1 6 262 miR-
145 TEVF 2988 0E TH 123K T 18, BEAE 1 ] 98 40 g 1
FH e — Pl & B AR FE 0 SR miR-145
15 VSMC R AL i i 4 LA [ N AN RGE A 22
I, AT S HE T miR-145 1895 #3841
JEY K R VSMC, PDGF 55 VSMC & 4 £ %
16, W% miR-145 GEFHIH] VSMC RYZRALFAL

MRS

1.1 EFEEAFRMUSE

SD A B B Wl 7 & AL ok 5 30 4 8 R 6 DMEM
20 fo B 7 2k B 4 M 1 B Hyclone /2 3] 5 QIAquick
Gel Extraction Kit 1§ ¥ QIAGEN ; i #r /) 32 i 7 & W
H TIANGEN /A 7] ; ANTP Mix, GeneRuler™ 100 bp
DNA Ladder,BamH I  EcoR I # Tag DNA Polymer-
ase ) B Fermentas /A & ; T4 DNA Ligase 1§ H
TAKARA A & ;5 x Annealing Buffer for DNA Oligos
% @ Beyotime /A 7] ; DNA oligo i L4 T A4 T
B A S A A F A R Lipofectamin 2000 %% %
ik 7 & Trizol Reagent 1 B Invitrogen /A & ;293T 4
MW H kA R 4 8 E; Reverse Transcriptase
(MMLV Reverse Transcriptase RNaseH-, 200 U/ L)
4 B Promega /A 7 ; Real-time PCR Universal Rea-
gent . miRNA 4% 7| & % pGLV3 & & Lk i & 3 4|
HBOAA RN E PCR (U B % B BIO-RAD /2 5]
OLYMPUS %Xl & & %, At A 5l 4 b+ 5
HEZAHRATREFEFITEKR(ELD),

x1. 519F5

Table 1. Sequences of primers

Product
194 bp

Gene name  Primer sequence

Rat GAPDH F.5'-GATGACATCAAGAAGGTGGTGA-3'
R:5"-ACCCTGTTGCTGTAGCCATATTC-3’

U6 snRNA  F:5'- ATTGGAACGATACAGAGAAGATT-3’ 70 bp
R:5'-GGAACGCTTCACGAATTTG-3’

Rno-miR-145 F.5'- ATTATATTGTCCAGTTTTCCCAGG-3’ 84 bp
R:5'- AAAGGTTGTTCTCCACTCTCTCTC-3'

Rat c-Jun F:5'- CATCGACATGGAGTCTCAGGAGC-3" 116 bp
R:5'- TTTCCTCTAGCCGGGCGATC-3’
Rat PCNA F:5'-TCCCAGACAAGCAATGTTGATAAAG-3’ 61 bp

1.2 miR-145 @R EHEHHE

# % mirbase %1 #E & (http://www. mirbase. org) ,
# %] Rno-miR-145 & # & /7 7|, Rno-miR-145 ; GTC-
CAGTTTTCCCAGGAATCCCT, #| /i DNA START 6.0
R A B YD AL 5 K 3% miR-145 shDNA M 4% 4
W T, ¥ A AT 0 4 B AL 8 A % miR-145
shDNA # 4% 3B Ok 3% # #| LV3 pGLV/H1/GFP + Puro-
miRNA 1877 & F R B E P, 0, 2w B W%, %
W3 Ok, B B DAAE F] 7 %, 38 3 NCBI %k 48 J& te Xt
J&,# L & % 7 7 1AM 2 B (Scramble-NC ; TTCTC-
CGAACGTGTCACGT) ,# F # 4 T J#l 3730DNA | &
B
1.3 miR-145 BRBHENERERFFHENE

B AT W LV3 pGLV-miR-145 5 18 J & 4, 2%
H B Ji R (pGLV3/helper-1 . pGLV3/helper-2 . pGLV3/
helper-3) 4£ # %t %1 f1, % J5 78 70% ~ 80% 49 293T %
Moo ¥ S 18 2 FURL B9 203T 48 L & IE ' 5 960 ~
2h B, EHEERE, T 4C H 10 min, [k &4
MR, KRR RS AT S B R4, R G
ERFRAR PBS HATHE M, AKX RBMAITHK
) RN R R G R W o U S
R BEE =R EHE(TU/mL),
1.4 BUEEH( muliiply of infection, MOI) {EiZE

KA BB B R R KRR R VSMC,S5 ~ 12
REF WL VSMC B A 43 B E K Y, #RE
VSMC 34T #Hl a-SM-actin #® & 20 i L ¥ 4 6 %K =
HE3~8 RIATELH, U2 x10°A/L W FEEH
FUAR,BER2REZHAME L E L EF 30% ~
50% ., 40 5 ANFEBEEH MOL{E, %A% &
3 Ap A A miR-145 1 miR-NC ( [A £ xt /8 18 /5
) WIBRE BRI, A B4 i A XA miR-NC
WA EERERER EE, HAA W ELRE N
Sme/LWBE R, HREL24 h HHeERE, K
LEHREERNLE MR T WESA MM GFP %
RS, T8k GFP FH M 28 B 6 B 40t
1.5 KEBERK VSMC B R BEEE miR-145 RiX
B

HAEK B AR EESIL 10 x10° AN
A 6 FLA LU E MOI {8 & 2 A BUJRE & VSMC,
BE— MOI AR RER LA EA, BT
A FHE24~72h, AR IR At EA, EEE
AR E T WERKYL G 24 48,72 h #2196 h GFP
RAFEEN, TN LR E,

FIH Trizol Reagent RNA 42 X 7| & , 1% P& {# JH
FH L CRIRLEET2h #0196 h th22 & 4 e, A Hw
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FiL L FE M 28 A8 % RNA, K 408 6 5l E RNA By
WEFME, G5 pl RNA #% B K FRA 4
# % ¢DNA J5, L U6 snRNA # %, # 1= SYBR
Green 5L Rt £ & PCR By 7 kA0 M £ 18 )7 2 #OMHOE 3
VSMC 41 g J& 89 miR-145 % 1k,
1.6 SEREHERE PCR #ill miR-145 it KX 3T
c-Jun PCNA & SM22a mRNA 7K J 5 850
FHRARENR VSMC, L5400 4 4, = A xt B
A BEAT R F, PDGF 41: A \ 10 ng/mL # PDGF-
BB, PDGF-BB + miR-145 41 . 41 il 4 %4t miR-145 12 j&
FHEKT2 h 5w NZ IR E K 10 ng/mL # PDGF-BB,
miR-NC 4. 4 2 B R &R A, FAEEXA
SYBR Green 3% 52 i PCR A3, KRR % 7 20 pL, &,
4 b T U5 4 \DNA B4R \Taq DNA R &8 f1 dd

H,0, &K MN4A&H: 95°C 3 min, £ 5 UL 95°C 30 s,
62°C 40 s ¥4T 40 INEFF, &4 PCR HEH 3 K,
mRNA Bt R R B 2722 kR kT, B AG
= Ctypmmna — Cloappn, AACE = ACt 5 — ACty

2 # B

HEMENFLER

H4E U B 5 A YDA SO i miR-145 shD-
NA BB k% 8 %) LV3 pGLV/H1/GFP + Puro-
miRNA 1295 8 ZE M M b, I3 e A A5 20 19 7 91 5
mirbase L3 £ 11 Y Rno-miR-145 J¥ 5 58 4 — 3,
(K1),

2.1

A
F%) (5 to3' )|miR-1455" G T CCAG TTTTCCCA GG AATC CC T3
!..IIIIII-II-_---I-I...
GTCCAGTTTTCCCAGGAATCCCT
MEFELER ,,
B
3l (5" to3' ) TTCTCCGAACGTGTCACGTTTC
EEEEEEENNEEEEEENEEEEEN
TTCTCCGAACGTGTCACGTTTGC
MEFLER Ti

1. LV3-miR-145 & Scramble-NC il 5 45 5

A 5 LV3-miR-145 ,B & Scramble-NC ,

Figure 1. Sequencing results of LV3-miR-145 and Scramble-NC

2.2 HEWEEHEERE
T 96 FLARMH S b AP B S A i L 2
R A R 0 B LR R, 20 3l R 293T 41 ] 48

i g2 ] IBE DO LA, I8 — Dot dn i g —
ANERORETEAR B, VDAL THEOE B R 250 4S5
Jil x4 B x 10* x 100 =10° TU/mL( & 2) ,

2. HEBRBHEE 10 EHELRE( x200) ZEE KT 5

BN TOEE R

Figure 2. The results of virus stock solution was diluted 10-fold titer( x200)
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2.3 ERYHRRISTRE R

AT R A S5O BRI bR 10 196 5
FARIEE ARG R, (58 2 B Mg IR e
24 h, A LORELBIFR 3 s 0 e 3 Rtk ta7¢
A B PR ik A AR SR ZH TN ] 1% R 2 ¢ (206
AR IR YL F 2 T W E (B 3 I 2) .

3. BRRERBE T2 h AR ( x200)
21,B A miR-145 41,

Figure 3. The cell infection rate 72 h after transfection( x
200)

A 4 miR-NC

R2IBHFEBLT2 h WRBERR (x+5)
Table 2. The cell infection rates(72 h after transfection,x +s)

4y A YL

25 X IR 0.0%
miR-NC 41 93.5% +3.35%
miR-145 41 94.6% +5.16%

2.4 VSMC BIEMREBRE miR-145 MRIXER

WA A5 RNA 4300 145 56 R B 1) 5 1 40 A ok
R SR 30 SR 3 | O R A 7 300 P Sk N A 38 1) R Y 7Y
WG SE ) cDNA . BU—7E f 1 ¢DNA (2 plL) F H
miR-145 #5451 %, i 7 SYBR Green SZI} & &
PCR 1 5 60 I 2802 5 2 AR 2 A1) VSMC 4t
miR-145 ZEAb 25 R UL AT A0 5 | I RE U8 5 S5 M 3 448
HAZEN (E 4) , EA) miR-145 i3 £k 2k i ek
IRTEAR Y H AN 72 h J5 525 FH 41 A a8 3 4 X 1R
TR F RN 72,5 /% (P <0. 0118 5) .
2.5 Real-time PCR #&ill miR-145 T RIZGFHXE
mRNA HIRIE

miR-145 1333k 72 h Jii ¢-Jun . PCNA SM22« )
AEIEOL, 45 R R IS 25 P A T, miR-NC 4]
PCNA .c-Jun 2 SM22a mRNA R IATC B EZEF (P
>0.05) ; 525 AR L4, PDGF 41 PCNA | c-Jun
mRNA 263505 F# 37% (P <0.05) F1 168% (P
<0.01), T SM22a mRNA A9 3535 T 80% (P <
0.01) . #&/5 PDGF AT i VSMC HEFE P | VSMC

534t ;5 PDGF-BB 41 L #, PDGF-BB + miR-145 41
PCNA (c-Jun mRNA BJZiE5 51 T 15 66% F1 77% (P
<0.01), 1M SM22a mRNA %523k ¥ 335% (P <
0.01), #&/~ miR-145 A[ #I] PDGF 53/ VSMC
HarE AR 3 VSMC 43k (E 6) o

50 bp DNA Ladder

v
3
)
F

2

a

2.

6 it
WRACHI0 cm,
B viem,
05X TBE Buffer

& 4. QRT-PCR kR E ZEIE N PCR HLIKEE 5L A7 N
FrifE DNA Marker, -145 {83 miR-145 41 ,-B {028 (I xt R4, -N 40
# miR-NC 41 (IR E4L) .

Figure 4. miR-145/U6 Electrophoresis of PCR products

1001

©
[=]
—

Rno miR-145 expression relative
sn
0
(=]

miR-145

miR-NC ~ Z=AXERA

5. BL U6 snRNA AN Z KR miR-145 RiXHR
aj P<0.01, 5HARHILE,
Figure 5. Rno-miR-145 expression relative to U6 snRNA

w
&

3.0 b

LAgdihaaddls

c—Jun| PCNA |SM22a c—Jur4 PCNA |SM22a|chun | PCNA |SM22:1‘ chun| PCNA |SM22a
PDGF

_ a2 NN
o 01 O O

Differences in multiples
[O]

o
&

Blant miR-NC PDGF+miR-145

6. miR-145 iEFRIXG, c-Jun ,PCNA SM22c FRiEHE
ay P<0.05,b 4 P<0.01, 5% (X% BRATHLAL
Figure 6. c-Jun, PCNA SM22a gene mRNA expression
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3 W it

PRI A — Fh S B B B, SR 1 AL
JRTE DNA 1] LA 2 1s EANE A g oK IR F
EFGE, SH G SR A L, 2R B AN AR Y
Sy LA, ) HLIA B AR 4y 2440 M, OF Bk BAA 2
YRANIEE H BRI R B | B3 SN /INTERE R, TR
BN PIRIF RS B T BT Fo A&
W], miR-145 JZ1E % kb & & F % 19 miRNA, H
FERELE VSMC, miR-145 7E VSMC R Bk b
EHEZEH, E SR VSMC 3 i fe F & M e
246y VSMC Hriy &A= TR, JFH, miR-145
X VSMC 458 Kopr b N B A AR 4
AR 57 2k FH = R R 18 R GBI pGC - LV 214 |
pHelper 1. 0 Z4&F1 pHelper 2. 0 AR EZ I 75 4%
MK,@TL microRNA-145 3% 55 {4 A 51 71 . RV HAE
VSMC RAEAL T BIFE

VSMC 73 R o3 AR B A 25 3 AR B AP R AL, 4k
A VSMC F 25 i ik — R YR 5 n I 4 8 1 A
BT R AR Hols 4 SR I A 5K 1 T BE , -SM-
actin -3 ILALER 25 11 5 4% ( SM-MHC) . Calponin £
SM22a 35 3k J& 43 Ak 1 VSMC 5 1 (14 5 33 b 012
PCNA MFRFEIIEE T, & —Fh5 40 5 8 A DG
B M, & DNA B Hl sy, HaRE 54
Ry R G S SN A = N 1p K (BS B ¥ P LA (0
MR, c-Jun J& W1 RUE L N Sw s 1A% FE
(P39) AlE S A5 Th S IR PIEE S c-Fos 256 TR L
SRR AR K4 B AP-1 (activating protein-1) ¥4 5%
T TEIMAEHASHY VSMC 16513 #7778 AP-
1 ASS BRG , JFIRT BE AR SC 3 R e s i E
HPKFHAE 25040 8 VSMC B9 T Zidrak, VSMC H
IrAFRALN ) 2550 AR AV AL SR VSMC 355 5 R 11
SRRV AR A RS | SRR 22 1 A M Il A (T
PTCA ARG A  shkor BRI AL | o i FEs B4t
M ) A LRI IEA

ARSI EE T miR-145 187575 F A3k, Ji
YL R BUJFAL VSMC J5 RT-PCR Kl miR-145 13635
PDGF A 74X VSMC #4748y L 4346 A VSMC. 177 3R
PRIBERE ), TEIUIERT e PE VSMC AL IL I =4
FraG kA, WA A0 MR miR-145 1895 7% 5 AE 754
VSMC )R BIFE Ak, BF5E & BE VSMC B 185 5 Jn
miR-145 [ZRINBBAVEXT RELMIIE N 1T 72. 5 3% ; [R]
KI5 PDGF 442 VSMC F %5 AL AH I, miR-145
1S5 AT L VSMC SMEAHSEEE R SM22ac Y36k
335% , 1 T VERGFE AR OCFHE A PCNA (c-Jun [F2635 53]

-l

K 66% F177% . Hr miR-145 A GEHNH] VSMC 193
RIELAL
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