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Construction of a microRNA expressing eukaryotic vector targeting vascular endothelial growth

factor
Xiong Jian-ning" 2, Sun Jian?, Ou Ying-liang?, Jian Zhi-xiang?

Abstract

BACKGROUND: Studies have shown that the microRNA (miRNA) and its potential target gene play an important role in
hepatocellular carcinoma, but the exact mechanism is still unclear.

OBJECTIVE: To construct a vascular endothelial growth factor (VEGF) miRNA expressing eukaryotic vector and to identify
biological activity of VEGF miRNA transfected into HepG-2 cells.

METHODS: According to the sequence of VEGF mRNA, the VEGF miRNA was designed and synthesized, and then cloned into
the pcDNA6.2-GW/EmGFP-miRNA vector and transfected into HepG-2 cell lines. The integrity of the insert fragment was
detected using colony PCR and sequencing analysis. The biological activity of VEGF miRNA by way of real-time PCR and
Western blot was determined.

RESULTS AND CONCLUSION: Sequences of the inset fragment in the four miRNA expressing recombinants were correct.
VEGF mRNA expression of the four miRNA recombinants were significantly decreased (P < 0.05), especially in the
VEGF-miRNA-3 with an inhibitory rate of 87%. Four VEGF-targeting miRNA expressing recombinants were successfully
constructed which can significantly inhibit VEGF gene expression in HepG2 cells.
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21k microRNA ik % 1k Invitrogen % 7

pcDNA6.2-GW/ EmGFP-miR,
DH5a K7 1A 2 25 40 1L, T 41
itk HePG2, BLOCK-T™ Pol II
miR RNA [ Expression Vector Kit
with EmGFP; Lipofectamine 2000
SRR LR &
MPLAN VEGF(ab1316)diik Abcam A
B-actin FlPT AR PUAA Santa Cruz A ]
HRP (BRI S AL ) b id i1 250 Sigma A #]
Bl B —tlg
RE 2 PCR X
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microRNABSIZ & L SHIE: 5|1V IR,
#* 1 pre-microRNA SA% RT3
Table 1 pre-microRNA oligo sequence
Gene Sequences (5-3’)
VEGF- F TGC TGG ACA GCA GAA AGT TCA TGG
microRNA- TTG TTT TGG CCA CTG ACT GAC AAC
1 CAT GAT TTC TGC TGT C
R CCT GGA CAG CAG AAA TCA TGG TTG
TCA GTC AGT GGC CAA AAC AAC CAT
GAACTTTCTGCTGTCC
VEGF- F TGC TGT GAT GAT TCT GCC CTC CTC
microRNA- CTG TTT TGGC CAC TGA CTG ACA GGA
2 GGA GCAGAATCATCA
R CCT GTG ATG ATT CTG CTC CTC CTG
TCA GTC AGT GGC CAA AAC AGG AGG
AGG GCAGAATCATCAC
VEGF- F TGC TGT ACT CCT GGA AGA TGT CCA
microRNA- CCG TTT TGG CCA CTG ACT GAC GGT
3 GGA CAT TCCAGG AGTA
R CCT GTA CTC CTG GAA TGT CCA CCG
TCA GTC AGT GGC CAA AAC GGT GGA
CAT CTT CCAGGAGTAC
VEGF- F TGC TGT GAA GAT GTA CTC GAT CTC ATG
microRNA- TTT TGG CCA CTG ACT GAC ATG AGA
4 TCG TACATC TTCA
R CCT GTG AAG ATG TAC GAT CTC ATG TCA
GTC AGT GGC CAA AAC ATG AGA TCG
AGTACATCTTCAC
VEGF: vascular endothelial growth factor

1+ RNA I designer (http://www.invitrogen.
com/rnaidesigner) f4f 2 K7 41 e vF -6 il 1
THAXT £ 5 VEGF 2 A 1) pre-microRNA B 1% 1
TR HE A T B, IR R HANT S, 24
NCB [ BlastiFFR AR R . RIS —
BEAER X NARAT AT mRNAJT Z1 1 B2
%) (Neg) , 4 X} microRNA % # 1F W 4%
invitrogen 2 i 75 i o

W vt A BLE I S R BE R N
pcDNAB.2-GW/EmGFP-miR L 1% % ik 3 4 Jf
ek 42 DHS UK SZ A K AT T o B 41443 30l iy 44
JVEGF-microRNA-1, 2, 3, 4, Neg.

BHKMMFLEE: P PRI vk B
5EA50 pg Al e = P ALBIE
37 CHEIRF TR PRI LB FHR L g B4 e
BT 7% . OB EUG H Invitrogen 23 & 3547 1
F o Ad R 51 4 microRNA  reverse
sequencing primer (invitrogen, Catalog no.
K4936-00, 5-CTC TAG ATC AAC CAC TTT
GT-3" )il

MpIEFRAGE R EPIPEAN AR HePG21E
DMEM+AFI4010% i ILH+ Wbt i 7. 78
HeOeHi d, R EICIRE R 70%LL EIEAH

a0 Moo, S o A A B PE X B VEGF-
microRNA-Neg, = #& & X M , VEGF-

microRNA-1, 2, 3, 4. FRABE3ANTATIL. i
Lk #1405 ugJii#i: 1.25 pL Lipofectamine
2000/24 L e, HAAEE GuEaERRPELipofectamine
200015 st A e 15t AT o

KAETEE PCRHI M microRNA %% 5 VEGF
mRNA#YZRE: R 548 hitigi i, fL4n
kLS & AT mL Trizoli, /REiEg 4
A G P B RNA. B R TRNAS & &
2l e

MRNAZGHIRNase HAb ¥ f5, ] FQ-PCR
IR TcDNARKI A % M PCR I

PCR35|4):

M GenBank I #% % 3k 4 N\ VEGF 3& [ 1)
mRNAF 41 (NM_001025366), 1754 il

VEGF F:5-CGT GTACGT TGG TGC CCG CT-3
R:5-TCC TTC CTC CTG CCC GG CTC-3’

GAPDH F: 5- CCT CCATC G TCC ACC GCAAAT G-3
R:5-TGC TGT CAC CTT CAC CGT TCC A-3’

7t PCRYE BIORAD I cycler 5
HEOGE R PCRI T, B MMeAEZ N &
3K, b 2RV HTVEGF mRNARIRIA & .

Western blot#&lllmicroRNA%: /5 VEGF & H
poFRIA: WAEH UL 524 hi 4l i, PBSYLE: 2k,
I SR RIS 1, I T-70 C
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B BT R AFUE R H#T10%
SDS-PAGEHLK, FfL FAERIN30 pg. #5725 i
B AENCIE, =B 1 h, TBSTEYE, 4%ImARPL
AVEGF(ab1316)ft /(% i iiF 52 h)F i Hit A B-actin #
SOREPUR(EIRITE 1 h), TBSTEWE, INABHIL AL
YIBAR LI —Pu(Pt il PriR) =M E1 h, TBSIEDL S
ECLIZ¥, MEEkh.

FEMEIEFE: VEGF microRNAIFEHI 145 3,
BEAMEEL R, VEGF mRNARNIE 1R IA KT

FitF 0 R R Ixts® s, NAISPSS 17.0
AT R F AP . 22 4L IR IR LA FH SR R 2R 7 25 4%
HIMILSD-t %, P <0.05K %54 BEME X,

2 HR

2.1 VEGF microRNA# A7kt % Suib s S ektt
1t pcDNAB.2-GW/EmGFPmicroRNAELIZ ik 4044 (1)
R BE T 44 pre-microRNASERZ R 741, Unk1 T,
H45H# k. 5 TGCT overhang+G+21 antisense target
sequence+t-loop  senquence+18  sense  target
sequenced’. HHAMNFHIR AL Pipre-MicroRNAZAZ
BRI 5I5 s I TGCT,  FIERE RER Tl SRS 10 v
WNINCCTG, 3umisMCJE TR, IXAE ] ATE SRR 1R
XHE 1) 5 i ok &, BL 5 k1 1k pcDNAB.2-
GW/EmGFP-microRNAZ 4 1) A iy & 1 BLAMNEL X, B
JRSE 1) e

22 FaRERER WP R ILE.

M

AR AR TR L)

Figure 1 MicroRNA interference vector sequencing report (It

was X26--1-3., X26-2N-1, X26-3-2, X26-4-4 from up

to down)

Kl 1 MicroRNA T8 &304 1R I i & (ebr L 210 °F 2300
X26--1-3., X26-2N-1, X26-3-2, X26-4-4)

T3 BT iE B F 4L R 5 pre-MicroRNA T B, H.
AN BBRIE 21 e 38, B IR R AR DL K F K
VEGF-microRNA-1, 2, 3, 4ix4MEA 4k H Ik B

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

) i N AV B ) Bl A7 T 63~126 bp, 68~131 bp, 61~
124 bp, 63~126 bp Ji].

2.3 VEGF mRNA%A7KF VEGF-microRNA-1, 2,
3IX3NEHMAN VEGF mRNAZE A 7K 7 F B 1 o} 1
M. A IR A L ] B ER(P < 0.05); 44
VEGF microRNAH 2 f&41 1, VEGF-microRNA-341 (1]
VEGF mRNA-23& X KV 5A%, VEGF-microRNA-241 /X
2, VEGF-microRNA-141 5. W2,

#2 QqPCR il %4141 2 VEGF mRNA [ ik

Table 2 VEGF mRNA expression vector of HepG-2 after
transfection with different VEGF-microRNA detected by
quantitative PCR (n=3)

Group mRNA expression vector (xts) Inhibited rate (%)

VEGF-microRNA-neg 1.00£0.12 0

Hep-2 (blank control) 0.97+0.09 0

VEGF-microRNA-1 0.58+0.04% 42

VEGF-microRNA-2 0.28+0.10% 72

VEGF-microRNA-3 0.130.08% 87

VEGF-microRNA-4 1.21+0.15 -

P < 0.05, vs. VEGF-microRNA-neg group; VEGF: vascular endothelial

growth factor

24 VEGF&&aRIAKF Y ikia8 hig, LGN
PR TR 2R (1 410 % B, BAB-actin i N2, HlWestern
Blotk il A I, 55 4% FIw] 4T EL %, VEGF-microRNA-1,
VEGF-microRNA-2, VEGF-microRNA-3 #J B & 41 i1
VEGF&E 1R IA(P < 0.05), 1ff H. VEGF-microRNA-3
MR RE. W2,

Neg Hep-2 1 2 3 4 M

VEGF b — '”._ — e 23 000

B-actin

—— —
N — 42 000

Neg: VEGF-microRNA-neg; HepG-2: blank control; 1-4:
VEGF-MicroRNA-1, 2, 3, 4

Figure 2 Effect of different VEGF-microRNA expression
vectors on protein level of vascular endothelial
growth factor (VEGF) by Western-blot

K12 Western-blot VA5l %20 VEGF & )& IA

3 Wit

microRNAJE T I RNAZK ik — b1 o 4R 4 5 /)
RNA 5 #EmMRNATE 48N TE 2RO I, 7] 5 EEmRNARE
iR (RNATHE), ok AEEMRNAKY Ei5 SR 2% 74
B PSP NN G reeoe 11| DU N P25 oL | e 8
G729 S 2 T H . L5 siRNA S [ /2
microRNA 4% 3L K R IA D Re 5 kIR T % . RN
B3IT 46 F) A U5 microRNA T 44 25 7 2 75 A T 4h sk
microRNAK HEATRNAIMFFT . #4) 2 BL A% microRNAZR ik
WAREAT LU LS Ofg i R 2 S A
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T Z M5 . RNATHEMRNAK B 54 7 ALy
HIRE R R IE I oy sl e APt i, B RetEm, R
PR, SRR S, DU TR T e . A
5 F20054E 55 — kA i T 5k T-MicroR-30 Fi {4 £ 1 (1) A
T.microRNA T #t & A ® . B 5, ik — X T
microR-301 12 /At i 28 N FH BIRNAII 7T, i
TR T —FhIE T flmicroR-155% [X ¢ 51 i pol 1 i3
BRI

1EH T2 VEGF ik B AR, 1 JIT 40 f e ok
VEGF X & =W BT, I+ HVEGF S 40 i B i 2k
KAR B K TG VI, BT AT R VEGF 1)
Rk NS ey Tk . CEIIR%
SE P00 TR HAT VE G K HEAT I 5 DA 158 i i e 6 ik
KEHEA®, B T VEGF mRNAF 5F £ Jik -
VEGF121, VEGF 145, VEGF 165, VEGF 189, VEGF
206, I 5JE S &% Y& VEGF 1657, Zhang
BT R IVEGF 32 /K 634 5 ik e s Ik %, 3l
1T ShRNA T-Ht I VEGF 1 LA fin p53 01 3 [A] 3 ik
B, VW4 g sh VEGF L DN 3 i A2 52 401 3 [K p53
R R4 Y. B0 ) VEGF 165 5E R4 S Bt JRa va o7 5 i
(IR SR LL R LA O/ T IIVEGF I o
@YK, O UEZ TR ES. DR
— MR VEGF I NS s BTk, T bl kb —
SRR W, Lhn g E . RN R A, FL
iM%, IVEGF microRNAJFFIS Sk, 1T LA S B fift
VEGF mRNA, MIiMFHEVEGF & A FREKT-, BZs b
L AT M, Bl s TR N T4 I VEGF
SIRNAK SR Bk i 5 G N i 40 ik SMMC-7721, KL
VEGF siRNAB & 41l i J1 2 ZAVE GF 314 S 3508 ko

S SR T AE 9 HepG2 41 i bk vh iy it £ ik 5
VEGF mRNAJFH B AM A T AMEEmicroRNATUZ £
IREAT IR B 20 7 % 52 UF 5244 AL R B b
B, KRR AR Y R A S, 98 e S qPCR4S
W5 R P VEGF-MicroRNA-1, 2, 35 ki Ji VEGF
MRNAIZ L5 F B2 FOR142%, 72%M187%. H
Ut 52 56 m DLAE B g R SRR 3 X mRNA T 81 ERR
microRNAJZ Il i X mRNA ) [ fift ik S0 H) e K R 15
48 JLF B microRNA /Y 5 1) RNAI G % 1 T H 101 1) #1 J
B2k, 33— F S microRNAT- PR A F B e s
ek, SIBG AT RE A T 2 TR ) VAT Rl R SIS A

M, SR FH microRNART A4 8 41 S JL Al if) %
A A RVEGF microRNAT-HLA B, MmRNAZE A 7K
PRV KPR SE A 90 I Hep G2 41 il 44 4

2740

VEGF[{)#ik, i #8[4) BHK VEGF ik &2 VEGF
PRI T BT i) JHF 9 R e 5 e B AL T AH G 1) S 56
WP, BT E R S B R SN i .

Bigh: B AAARERS FAM LT E4nl
IPAT AR SR ISR AT B

4 SEwk

[1] Ross JS, Carlson JA, Brock G. miRNA: the new silence. Am J Clin
Pathol 2007;128(5):830-836.

[2] Xu B, Li Q, FuL, et al. Zhong hua Gandan Waike Zazhi. 2007;
1(13): 67-68.

Aok, 2 A O, A5 DO b ot R S A TR T mRNAYE i P R 3%
K[]RI AR 24 R5,2007,1(13):67-68.

[3] Huang QL, Yu YZ, Yang Y, et al. Shijie Huaren Xiaohua Zazhi.
2009;2(17):186-189.

FERKAR, T B 53, 28 1) i Hep G241 il VE GF 3 (11 (1) sSiRNAZR
i%iiﬁé@%&%%ﬁﬂ%ﬂ?ﬁﬁﬂ[J].ﬂi%ﬁé}\i‘ﬁ’{ Fik, 2009,2(17):

[4]  Vriens MR, Weng J, Suh |, et al. MicroRNA expression profiling is
a potential diagnostic tool for thyroid cancer. Cancer. 2011;10(7):
144-148.

[5]  Shankar P, Manjunath N, Liebrman J. The prospect of silencing
disease using RNA interference. JAMA. 2005;93(11):1367-1373.

[6] Zeng, Cai X, Cullen BR. Use of RNA polymerese Il to transcribe
artificial microRNAs. Methods Enzymol. 2005;3(392):371-380.

[71  Zhang H, Jing C X. Zhongguo Binglishenglixue Zazhi. 2006;4(22):
771-775.

TR, 30147 75 . VEGFSIRNA X T SMMC7721 41 il bk VEGF 4 1
B PR T[] H s B A 1 27 22 5, 2006,4(22):771-775.

[8] Chiang DY, Villanueva A, Hoshida Y, et al. Focal gains of VEGFA
and molecular classification of heptocellular carcinoma. Cancer
Res. 2008;68(16):6779-6788.

[9] Zhang L, Wang JN, Tang JM, et al. VEGF is essential for the
growth and migration of human hepatocellular carcinoma cells.
Mol Biol Rep. 2011;12(7):113-118.

[10] English BC, Price DK, Figg WD. VEGF inhibition and metastsis:
possible implications for antiangiogenic therapy. Cancer Biol Ther.
2009;8(13):1214-1225.

[11] Xu HG, Zhao YF, Miao XY. Jiepaoxue Jinzhan. 2009;1(15):40-43.
PRARIL R IR, T/ . VEGF-A siRNA % AT Hepg G241 Hu i 5
1R AT BB PR S W [J] A 22 3k Ji2, 2009, 1(15):40-43.

[12] Huang J, Wang HB, Ge SF, et al. Fenzhi shengwu Xuebao. 2007;
5(40):277-285.

T, F IR, BT, 5 VEGF siRNAFRE T 41 ot
SMMC-7721 ) BU& 1P [J]. 73 T 4)%+4k, 2007 ,5(40):277-285.

REARENEZ EE—
E2FH: | K A4#HL % B (2009B080701021,
2010B080701021), J~ &4 E % ##F34(A2010002).
EZZH: AT, I RAX, ShykdT,
ik, RER, @EFRETR; HESH G RET TR
FI G105 RAAR BAEAT)” RBA K B ERFMZF
2R 48 B HE SR HE 4G 2 F R A BB

XEfZ.
LFZE: #E VEGF microRNA A kA ST
k. ARG TR BT R @it HepG2 474148 A .

X413 & microRNA 7 A5 5 £ %18 1 A AR R X HAR
WINER AR AR 3 A FEAE. &1 F RNA AF 5 5%
RNA 8577 % mlfE, & mMHF AL REA R, #2455
B T ik 44 KL A e, fa KR BAZ R A BAR , 20 A AR 3

FRRANFZ A R M microRNA E Az R A H K
FEZAMMXARE, LA —ZHEREEEEML. BA
ShFI A RNA F #4745 FF % HepG2 4ufits VEGF & A48 % #F
T OAIRE, 1F Ak —A,

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



