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BE B M2 miR-455 ATk 69 A M SR, 30T b AT an e 6 B R a9 F . Fik: KA PCR ¥ ¥ miR-455 #1485
3, i id MEGEY H i 42 2] A7 FGA B4k pcDNA3 W, 54 5 ) 3N K AT B N34T 38, R A 8 3% PCR W B Fit] -2 8
EWT KM Fkads fe SMMC-7721 2a i, i@ it real-time PCR A& i, # miR-455 444 ik , £ /i ELISA Zr skt M3 7Rk Lk &
VEGF # &k , FiZ £ F QB AB-# Ak )% 28 36 HUVEC J& Al & A0 st L. R A S50 s s M3 7 miR-455 474k 89 A
FOABAR K L BRE 254 SMMC-7721 46 ,real-time PCR 4 % R 2 -7 miR-455 & & K- R FF % (P<0.01), it &k miR-455
J& ,SMMC-7721 #m i b % VEGF #ik K-F 2o AR St 5 (24 h P<0.05,48 h #= 72 h P<0.01), A3k R & 20 50 o 5] JA 45 3
pcDNA3 fo pcDNA3-pre-455 64 I /& 40 3% 3 ik LA (72 h) & & 340 T A Uik Matrigel b, # 4 pcDNA3-pre-455 2075 ax #2269
BT BRI R R, B it Rk miR-455 TR B R fn M ih S0 E T AR
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ABSTRACT Objective: To establish the eukaryotic expression vector of miR-455 precursors and investigate the role of miR-455 on
tube formation induced by liver cancer cells. Methods: The miR-455 precursor was amplified by PCR and inserted into the eukaryotic ex-
pression vector pcDNA3. The recombinant plasmid was identified by colony PCR, enzyme digestion and sequencing. After transient
transfection with the recombinant plasmid, the matured miR-455 expression of SMMC-7721 cell was detected using real-time PCR; the
VEGEF expression in cell culture supernant was measured by ELISA; the tube formation of HUVEC was observed after treating with
transfected cell culture supernant. Results: The pre-miR-455 eukaryotic expression vectors were successfully constructed. The real-time
PCR results showed that miR-455 expression was significantly increased (P<0.01) after transfecting into SMMC-7721 cells. The expres-
sion of VEGF in SMMC-7721 cells increased in a time-dependent manner (P<0.05 for 24 h, P <0.01 for 48 h and 72 h) after overexpres-
sion of miR-455. The human umbilical vein endothelial cells were resuspended with hepatica carcinoma cell supernatant (72 h) which
was transfected by pcDNA3 and pcDNA3-pre-455 and seeded on Matrigel. The group which transfected with pcDNA3-pre-455 forms
typical microtubules and the tubular structure is obviously complete. Conclusions: Overexpression of miR-455 promoted the tube forma-
tion induced by liver cancer cells.
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S5 22l PRI (5 SE e e VG 0 G i W
{ELFI TG T miRNA-455 o g i 55 A O e PRI 413

WF5E miRNA [ ) A — B 1o 400 i) 58 34 o 2 325 W0 i Bt
1214, S miRNA FEANHLA 93 Fk A PRI o s — R
1624 A miRNA #3048 (miRNA mimics) B 32 [/ 20 g P9 5 e
sy 5y — iR 3@ 13 F E# miRNA Ji /4 (pre-miRNA) i) F A 3 14,
TEANAE P LB R0 5@ A AR A TR IA Y miRNA 54
HL PR A miRNA T30, AT LATH ELSC i B miRNA X4
B IEEDIRE . R, ABFSE D PCR 474 miR-455 Fifk R
B, O Hoby 3 BB R IR 2R pcDNAS v 75 i 41 if
SMMC-7721 Hiliit i % ik miR-455 Ji, WREEHU B 00 13
"1 VEGF %3k } i 5 HUVEC U 1B U B0, A #4835
miR-455 7 JTE S5 A PR A .

1 pERAN R i%

1.1 ##

NIFEAHE R SMMC-7721 F Bk A 4 il HUVEC
W I 40 i 2 ; GIBCO RPMI-1640 15 3% 51 [ Thermo 23
Al 4IRS [ Lonza 23] s pcDNA3 344 H pg A K
LU BUIEEE L RNA dhi 2l & . miRNA FR5 M 5 %
sl BEIS kL, % 4RI A Transgen 23 F] ; T4 DNA i
FEWG BRI N VI EEIA [ TaKaRa 23] ; /& 32 348 E.coli DHS5a,
B BEEE I MR & B TIANGEN 23 6] s UNI Bty /Mgt
F| £ [ GenStar /A &) ; VEGF ELISA i#7] & Wy 1 DAKEWE
3] HE RIS Matrigel I H BD A F
12 Ak
121 5|4i& i+ R EE 4B PCR  7F miRBase Fil NCBI nu-
cleotide H1 % & miR-455 i {4 ¥ 51] (pre-miR-455) 5 &, , ¥ 143
FBl4 & pre-miR-455 RijJ5 429 100 bp, =4 B 150~300 bp,
LIRS T miR-455 B /F o 0514, 34 1 NS 19
5' U4 Vs Kpnl #1 Xhol BEYIALE . B R Bl 255 bp, 5l
YIFESIANT : B 5-ATGGTACCCTAGCATCTAACCCAGC-
CG-3', Fiif#: 5-ATCTCGAGACCACTGCCATCCCACAT-3"; 5|
Yk BigA: TAEYBARARA T A M.

DI REAI ZR SMMC-7721 BE[R 2 DNA pfsibl, idad
PCR JZ ¥/ 4% pre-miR-455 H R Bt SR 50 pL & & K
41 DNA 2 uL, I Fi##544% 0.5 wL,10x HiFi Buffer I1 5 uL,
2.5 mM dNTPs 4 pL, HiFi DNA Polymerase 0.6 wL,H,0 37.4 pL,
PR8N S5 E R 94 CHUAE M 5 miny 94 °C 305,56 C 305,72
‘C30 5,35 MEH; PCR JEA 25 72 C FLAEM 8 min, 4 T
1R . 1 Y3t AR RIS F kA PCR =4y J W BOR /N IE
Bl B 0925 , FREE R ISR S A T T e (Reidd B A3 480E) -
12.2 miR-455 EiZFRiEEHAEE  FBREEN YIRS Kpol F1
Xhol 43 1|%F pcDNA3 A F iy PCR =4 3UEFY] . SR
F 50 L P SN FR  PCR P28l 2k 44 20 L, Kpnl 5 pL,
Xhol 5 pL,10x M W 2% i 5 wL,H,0 15 pL;37 ‘CJ i 2-4
h, RNEEHE , 1 YoBnt AR WA A i YRR U0 7 4 I U g Tl
Weglifk, FH TADNA 3% H:ER BFY) )5 19 pcDNA3 #fk 5 PCR
TR RS R RN R R R - B JE (% PCR 77 3 L, B
JEIARAA 12 WL, T4 DNA 38R0 1 WL, 10x 5N ik 2

- 1249 -
pL,H0 2 uL, SRR 20 L, 16 CRViE R, i ek
PR AR R DHSa B2 25400 , DLW 5 B 3R ik B e

SikE, 37 CRmIEFR -
123 EAHEMERLEE I3 NMAHEEESETEE
MY LB ARG FR B, 37 CHRGAEIE . R 20 wL KR I
RMZ 2 L, | FES144% 0.2 wl,10x HiFi Buffer I1 2 pL,2.5
mM dNTPs 1.6 L, HiFi DNA Polymerase 0.2 wL,H,0O 13.8 pL,
P48 57 N At - 94 "CTRAS M 5 min; 94 °C 305,56 C 305,72 C
30 5530 P& ; PCR JEHR5E G 72 “C H-2EfH 8 min, 4 ‘CZX [k
T PYETHILL 1 Yol B E e F vk ks, 6 B PCR 2521l
TN B P BRIV T JBOR R E . N DD Kpnl 1 Xhol it Jiot iff
AT RUBED] , S AR 2R - JFki 15 WL, Kpnl 5 L Al Xhol 5 pL,
10x N Ml 3 WL, H,0 2 pL;37 'C I 4 h, BEbI45FFH
R SERERE L IEAE T AR B BRA R AT F I0iE, )75 IE 6
1 5 BRI RE R AT 45
124 MMEaEsR A HEANE SMMC-7721 Fi 10 %l 4 1
% 100 pg/mL 5555 % 100 pg/mL 75 % % 1Y RPMI-1640 35 3;
2 ABFERbk4N HUVEC FH# 10 %06 4 1% B9 EGM #5337
T 5% CO,.37 CAM IR,
125 EEER O SMMC-7721 4011 4% 10¥ FLIEA 6 7L
M, A 7 W BE IS 1) 240 B 43 53 5% % pcDNA3 78 34K Fl peD-
NA3-pre-455 8k, He Y b TRee MOAF & Ui B Bk 7. el 3
pg FRIAT T 200 L Opti-MEM #5523 FRIL 8 L % 44l
7l TransIntroEL ARG BELT I BTk DNA f, JRA], =iEFHE
20 min, B#fFikE -TransIntroEL Z-& M A4, F37°C,5%
CO, BEFAE T EESR , 4-6 h Je B SR BT 4Ry e s i
1.2.6 Real-time PCR #ill] miRNA Fix %YL 48 h J5 4
Mo B RNA, I 50 5% 5% 4 cDNA, | Ji] Real-time PCR 4 1l]
AR miR-455 (3236, LS4 : 5-TATGTGCCTTTGGAC-
TACATC-3'; T i 54 : 5-GCGAGCACAGAATTAATAC-
GACTCACTATAGG (T)I8VN-3', FH 20 uL {4 % :cDNA 2
wL, BS54 0.2 wL, Fi#E514) 0.4 wL,2x qPCR SuperMix 10
pL,ROX 04 pL,H,0 7 uL, Wi2E3:ikf7 PCR )i :94 CHiAS
305;94 °C 55,60 'C 305,40 MEH,
1.2.7 ELISA E#&l VEGF Rk 450 TR U5 24.48 Fi1 72
h e SMMC-7721 4AEEE 3, 4 °C,2500% g B5.0> 20 min, B
3% . F VEGF ELISA 37 & Aa I _- i VEGF [ 53 IE 5L,
Pt Ui IR, SERE A 3 IR
128 MEMEKR  BEFUK Matrigel LI 60 pL/ £L5F-4 T Fi
1Y 96 FLAR , 37 Tt E 1 h R M AR k4 HUVEC,
JFH PBS % 2 K., H%E 4% pcDNA3 25 {4 F1 pcDNA3-pre-455 2§,
A 0% T S 20 B 5 U 38 (72 hy 43 il F S HUVEC 4 ), %
AR T Al B TR 1Y 96 FLAR, HFFL 1x 10* A4,
HCET 37 °C,5 % CO, K48 Ak 28557 15 h, il o {5 B i
BRI T G L
1.3 Gt

FH SPSS Statistics 17.0 b B , P2 4L A H t
i, LA P<0.05 K2EFH Guit2Em L.
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2.1 BHRFEFIRIIREX
DTSR SMMC-7721 FE[K 20 DNA Syt @it
PCR J5 354 15753 3] miR-455 {4 H Bt (pre-miR-455), 44 J B¢ bp bp
[ 4 255 bp, PCR Pt BRRMIEREUAKAR . B 000 3000
EHUHARE, WA 1. 2000 1000
1000 750
i
5) 250 250
100 100
&l 2 pcDNA3 # kR PCR F=#1 W Eg I ik El
bp Fig.2 pcDNA3 vector and PCR product digested by Kpnl and Xhol
2.5 {FFRiX miR-455 xf SMMC-7721 £Bffifh VEGF 4B 840
A0 (NP2 SMMC-7721 1 43 5156 e 2 peDNA3
1990 A1 peDNA3-pre-455  JiUF% e i 24.48.72 h BYAINLEE 760 137
500 SR ELISA G0 VEGF (0K, WF 5 B, 5kt
250 (Control) Ntz 41k (peDNA3) RYZAMIAHLL, %4k peD-
100 255 bp NA3-pre-455 {4 -3 VEGF KR 3E5400, I B2 mf[E

1 PCR #18 miR-455 B & 51
Fig.1 The pre-miR-455 fragment was amplified by PCR

22 WEBIZER

FHAZ R BRE B TR & 43 ) 1R 2 4~ PCR 33474, Al
FHBR 4 AN DI Kpnl F1 Xhol Xt A PCR 4 % pcDNA3
AT O], BEU 7 P SN e IR e VA T, LI 2.

23 BHRNEE

i FH T4 DNA #ZR RS 09 PCR =P 5 sk ik i 42,
HHATHESZE DHS o, B EH TR 3 MRS 2
ETRCEE RN LB R, AT ey 1Y) DHS o i
TR, FR A BRI YT RE A A6 25 09 5 | 932k 47 PCR 9™
N o ZBENERE I R VK S8 , T i B/ N S ITTHAEAT
ULIE 3a,

FEH PCR 455E BAVERY BRMCHE IR BTRE, F Kpnl F1 Xhol
TTWEGYI, KON 4 b 5 SR BN BEEE I Fe ik 2 AT, 45 S An ] 3b
B A BRI U R 4% Hoh /N Bk 255 bp, Sk
¥, = B 0 R Bl A 2k

TEHUP T PCR %58 PR R BeRE, 36 A T2\ Rl A7 il
7 P 45R 5 miR-455 FifAFF 5158 i BLAST #E17 XS 40407,
Horp 455-2 1 455-3 Tl R 100%VCHEDE, FW P IER LR
A% BT 44N peDNA3-pre-455 JLIA 3c,

2.4 Real-time PCR #&illl i 3% miR-455 IR i%

H4 23 2k peDNA3 FIFFE KU pcDNA3-pre-455 4355
Ye A9 40 i SMMC-7721, 38 i real-time PCR 45 il i 25
miR-455 fyFRACE, B 2 ¢ O YRR AR RGBT niEl 4 B
7, Y% pcDNA3-pre-455 (41 H A miR-455 (W 3Rk &85
A Y (Control) Fl e e 25 A4 (pc DN A3) ) 4l B A HL fab 2 18 fin
(P<0.01), 15t AR 322 1) 2 A 7 40 At o B 0% A T 638 B3 ) miR-
NA,

K124 h P<0.05, 48 h 1 72 h P<0.01), i i 32 1k miR-455
Al R 4 SMMC-7721 1 VEGF 1Rk
2.6 itk miR-455 3 TR IESHE R BB

NIBF 5k 7 K2 2 M HUVEC 43531 % % pcDNA3 %5 # A
1l pcDNA3-pre-455 {14 JFH 413G 72 i (72 hysos , Hfh T
FLFUKE Matrigel 1,15 h J5485 P TE B, 451 8xN,
5% FRLAAH H, 55 Y pcDNA3-pre-455 411 i S5 (1 15 | 45
S5H9 0 B 5E %, i ) Imagel 4531 i 7R pcDNA3-pre-455 41
TS A5 1 IS £ (p<0.01), BT ZE SMMC-7721 4}l , i3 3%
ik miR-455 1] @ A 75 SRS L AL, WK 6.
3 3tig

miRNA S B BRI T2 4, 4 RNA R AT
I 100 4R T 55 5455 1000 nt, A —BEE RNA X FI
— AR ISR B JF R miRNA (pri-miRNA), pri-miRNA 2855
WS AR miRNA ;45 —IRFER N , pri-miRNA
AL IR G Drosha B Y s BA ZEAEERINY . K& 70-100 nt
BRI miRNAM, [ J5 5432 & 19 exportin5 4 pre-miRNA iz
BRI, ZREZIREE Dicer /EFH#E—L 57 P)2 18-25 nt K
/N B miRNA F=000 ) s 1) miRNA Jf i 5 RNA %5
MITTERE A RLE & A LTS

A miRNA JR ) Rk AL 5T miRNA D58 )
HEF B S R U 7 A A BT 235 Y miRNA i
A, TR A B Y Dicer B89 U1 B miRNA 33X A4 id
FRAES AR IF AR I PO U miIRNA 7= 3342, HiF5 1k miRNA
R AT G AE TS I o A5 ) miRNA mimics Jf&—7Ff
HNEPEXUEE RNA, 5 AEYIR N IR miRNA F27E—@ 251
b, R A R 2 R AR T =0 98 miRNA AT DIfE , 4551
HEA LR IR R . AR A PCR J7iky 1S miR-455
WA R B, R A 4 A B 315 A pcDNA3 Hr | 5244
T HHEAR pcDNA3-pre-455(151 3). Fifif 4 P 2R A e 5]



DREYESS#E biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.7 APR.2018 - 1251 -

AR, PEECE RNA, ] miRNA R 571 5 % saloR &

cDNA AT,

i 1 real-time RCR £ i3 miRNA ¥

B RN, ¥t pcDNA3-pre-455 1505041 miR-455 ik

Relative quantitative expression

2000
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BEETHE , R A Y T A AR RE NS R R S 9 2R 3K miRNA,
Syt — 2o L BE RS i A

b . Pre-miR-455
€ A
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5000
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2000
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250 255 bp

100

R

Score . Expect. Identltles Gaps - Strand .
472 bits(255) . 2e-137. 255/255(100%) - 0/255(0%) - Plus/Plus .
Querv 1 CTAGCATCTAACCCAGCCGCGAGCTTCCTTCTGCAGGTCCTGGAGCCCTGGCGTGGGGCG 60 .

Shict 34 CTAGCATCTAACCCAGCCGCG
Quexy 61 GGCCTCCTGCCGGCGAGCGCCT

Shiict 94 GGCCTCCTGCCGGCGAGCGCCT

AGCTTCCTTCTGCAGGTCCTGGAGCCCTGGCGTGGGGCG 93 .
TGCGCCCTTCCCTGGCGTGAGGGTATGTGCCTTTGGACT 120 .

TGCGCCCTTCCCTGGCGTGAGGGTATGTGCCTTTGGACT 153.

(.‘)\xu rv 121 ACATCGTGGAAGCCAGCACCATGCAGTCCATGGGCATATACACTTGCCTCAAGGCCTATG 180 .

Sh.ict 154 ACATCGTGG
Queryv 181 TCATCGAGG

Shiict 214 TCATCGAGG

Queryv 241 TGGGATGGCAGTGGT 255.

Shict 274 TGGGATGGCAGTGGT 288 .
B 3 EHFMLERE 2. Bk PCR %ﬁi-b.iéﬂﬁ*ﬁﬂﬁ'&tﬂ%ifﬁbﬁ;

c.EARRIAR S T FF B R e 3945

Fig.3 The recombinant plasmid was identified by colony PCR (a), double enzyme digestion (b) and sequencing (c)
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4 Real-time PCR #&il] miR-455 fI3Ri%&

Fig.4 miR-455 expression detected by real-time PCR

LA A 6 i 40 4 A A R 7 L

A EREERIEH

AAGCCAGCACCATGCAGTCCATGGGCATATACACTTGCCTCAAGGCCTATG 213
AGCCACCGGAGCTGCCACTGCCACCAGGGAGGAAGAGGAGGAGCCGGGATG 240 .

AGCCACCGGAGCTGCCACTGCCACCAGGGAGGAAGAGGAGGAGCCGGGATG 273 .

800+ W
@B Control
@ pcDNA3

6004 @ pcDNA3-pre-455

Concentration of VEGF(pg/ml)

s N Av

Transfection time (hour)
[ 5 ELISA i%#&ll VEGF Bk
Fig.5 VEGEF expression detected by ELISA

B2, i H A K 31 2-3 mm I, g T Pt AL 2575 A RO
LAy L 18 SRS TR 5 s TE R e A v, DDA e 7 1)
e 240 B 2 o Rl 4 T RS B A R (0 R 2 A, AT B
R AE AT HGEFR miR-455 TE45 i FUE A I TR I
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Fig.6 Tube formation assay of HUVEC

A7 LA YR T R, ELR X R 0 i AR A F) A A

ANTERE M R AR T VEGFE 2B il 45 A2 iy 32 28Rz

T e ek St N B AR o AR OB 1L . VEGF 7EVF 22 i

RIS JF SRR R BE S I R R S A AR Y

AROCAE S PRI ASBIFFEAGIN 3 ik miR-455 Ji5 g 20 730k

VEGF 151t , & B miR-455 fE L3 VEGF 123K (& 5). AT

R A 721k miR-455 B 40 i SMMC-7721 35550 11

Ab B HUVEC, $R37HO IihJea 20 i 5 S 10U 07 £ RE ) RS2, 45

REW] miR-455 REAEH] 1Y 3R HUVEC RS RE T , fie it

MAEHAE o

i LRk, AU T miR-455 HIR A RIL

Tk, JRR I FRIE miR-455 TR HE 98 40 755 00 S A T

J SRRATSE miR-455 T A2 A 4 JEe AR B HLAR 25
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