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} RNA (Escherichia coli) DHS o Huh-7
RNA o
N N o 1.1.2 - Huh DMEM
10% FBS. (100 pg/mL) -
* (100 U/mL) 37C.5% CO,
N N o TRlzol. Lipofectamine 2000
>0 Invitrogen . Opti-MEM GIBCO
Thermo . PCR T4
. DNA N .DNA Marker
TaKaRa o N
DNA Qiagen o
! Vigorous o Real-time PCR
12
o Promega
L- (HBV) Qiagen
DNA Tanon1600 Bio-RAD
Real-time PCR ABI 7300 PCR
13-19
RNA HBV 1.2 HBV S siRNA
° 1.2.1 HBS siRNA:
siRNA HBV S
1 BLAST
HBV HBV 673-697
1.1 S Invitrogen
111 . : pMC. RNAi 1
BESPX-MCS2 ( pMC) siRNA siHBS
ZYCY10P3S2T E. coli SBI H1 HBV EGFP siEGFP
U6 pSUPER-U6 0= o 1 siRNA
HBV1.3 0 °
1 siHBS siEGFP
Table 1 The Sequences of siHBS and siEGFP
siRNA Restriction site Sequences(5” — 3")
siHBS Bel 1l Forward sequence :GATCAAAAACTCAGTTTACTAGTGCCATTTG
TTCTTCAAGAGAG AACAAATGGCACTAGTAAACTGAGTTTTT
Sal 1 Reverse sequence :TCGAAAAAACTCAGTTTACTAGTGCCATTTG
TTCTCTCTTGAAGAACAAATGGCACTAGTAAACTGAGTTTTT
siEGFP Bgl 1l Forward sequence :GATCAAAAAAAGAACGGCATCAAGGTGAA
CTTCAAGAGAGTTCACCTTGATGCCGTTCTTTTTTT
Sal 1 Reverse sequence :TCGAAAAAAAAGAACGGCATCAAGGTGAA
CTCTCTTGAAGTTCACCTTGATGCCGTTCTTTTTTT
1.2.2 siRNA pSUPER-U6 pSUPER-U6
57 Bglll  Sall pSUPER-siHBS-U6 pSUPER-siEGFP-U6.

T4 DNA DH5a Spe 1
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EcoRI 600 bp . siRNA pme-H1-
520 bp siHBS siEGFP-U6 pmec-H1-U6 3
siEGFP DNA o
o 1.5 HBsAg HBeAg
1.2.3 pSUPER-U6 24 -168 h  7d
pMC  : Spe 1 -80C
EcoRI H1-siHBS-U6. H1siEGFP-U6 ELISA
H1-U6  pSUPER-U6 pMC HBsAg  HBeAg o
RNA 1.6 HBV DNA
pMC-H1-siHBS-U6.pMC-H1 siEGFP-U6 QIAGEN (HBV)
pMC-H1-U6. ABI7300 PCR
1.3 siRNA RNA 24 h\48 h\72 h
HBV DNA copies/ml o
RNA 1.7 HBV mRNA
DNA Trizol (Invitrogen)
72h RNA c¢DNA c¢DNA
100 pL 5 mL ABI7300 PCR
(50 pg/mL) LB 37°C 250 rpm/ HBS B-actin. PCR :95°C 10 min;
min 6 -8 h 1: 1000 94°C 10 s 60°C 60 s 40 o CT
100 mL (50 pg/mL) TB 37C 2725 % 100% .
250 rpm/min 16 —18 h ODg,, 4 -5 1.8
100 mL. LB 4 mL IN SPSS10. 0
NaOH 10 mL 20% L- ( 3 +SD
1%) 30°C 250 rpm/min 5h P <0.05 o
RNA pme-H1-siHBS-U6 . pmc-H1 -siEGFP-
U6  pmec-H1-U6. 2
1.4 RNA Huh-7
Huh-7 12 2.1 siRNA pSUPER-siHBS /siEGFP-U6
37°C. 5% CO,
70% —90%
opti-MEM pme-HI1-siHBS-U6 siRNA( 1) pSUPER-U6
0.5 ng.1 ng.2 ng pHBV1.3 0.5 ng Spe 1 EcoRI
1:1.2:1.4:1 600 bp
Huh-7 37°C . 5% CO, 520 bp
6 h 10% DMEM ( 2
37°C. 5% CO, pSUPER-U6 o
Bel 1 Terminal signal

5'-GATCAAAAACTCAGTTTACTAGTGCCATTTGT I Cttcaagaga GAACAAATGGCACTAGTAAACTGAGITTTT-3"
- ITTTTTGAGTCAAATGATCACGGTAAACAAGaagttetctCTTGTTTACCGTGATCATTTGACTCAAAAAAGCT -5

Terminal signal Sense

1

Antisense Sal 1

siHBS

Fig. 1  The oligonucleotides siHBSI (top) and siHBS2 (below) annealed to generate double-stranded siHBS .
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DNA
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2 pSUPER -siHBS/EGFP-U6 Spel EcoRI

Fig. 2 pSUPER-siHBS/siEGFP/-U6 was digested by Spel and
EcoRI. lane M. TaKaRa DL10 000 DNA marker; lane
1. pSUPER -siHBS-U6; lane 2. pSUPER-siEGFP-U6 lane 3.
pSUPER-U6 as the empty vector control.

2.2 RNA N
H1-siHBS-U6. H1 siEGFP-U6
H1-U6 pMC
RNA RNA
pmc-H1-siHBSU6(  3-A). 600 bp
DNA
Bgl Il
DNA EcoNI
( 3B).
2.3 HBsAg HBeAg
pmc-H1-siHBS-U6  pHBVI1.3 1:1,
2:1.4:1 Huh7 ELISA
HBsAg  HBeAg
HBsAg HBeAg
pmc-H1-siHBS-U6 4:1
( ) 72 h
HBsAg HBeAg
72.5%  89% 168 h
(P <0.05)
pmc-H1 siEGFP-U6 pme-H1-U6

(A)

J, Promoter

32x Sce-1 Sites

pme-H,-siHBS-U,

H, Promoter

+L-arabinose

‘ 32x Sce-I Sites

Bacterial
Backobne

KanR
Degradation

(B) BglTl+ EcoN T

«—pmc-H1-siHBS-U6

3 RNA N
Fig.3  The construction generation and identification of Minicircle
RNAi vector A. Diagram of production process of a minicircle DNA
vector. B. pmc-HI1-siHBS-U6 was digested by Bgl Il and EcoNI
restriction enzymes before electrophoresis. lane M. TaKaRa DL10
000 DNA maker. lane +. pmc-H1-siHBS-U6 with Bgl Il and
. pmec-HI-siHBS-U6 without

EcoNI restriction enzymes. lane

Bglll and EcoNlI restriction enzymes.

( 4) siRNA
2.4 siRNA HBV-DNA
pme-H1-siHBS-U6
QIAGEN (HBYV)
HBV-DNA
ABI7300 PCR 24 h.48 h.
72 h HBV DNA
pmec-H1-siHBS-U6 HBV-
DNA 24 h.48 h.72 h
64% 67% 71%
(P <0.05)
pmc-H1-siEGFP-U6 pme—
H1-U6 ( 2) siRNA  HBV-
DNA N o
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Fig.4 Inhibition of HBsAg(A) and HBeAg(B) by RNAi
based on Minicircle DNA vector delivery in Huh7 cell
pools. The amount of HBsAg and HBeAg in the culture
medium was measured in 17 days by ELISA. The data
shown represent the mean values £ S. D. based on three
independent experiments. Compared with control groups *

P<0.05 *P<0.02 *P<0.001.

2 Real-time PCR siRNA
Huh7 HBV DNA

Table 2 Inhibition of HBV DNA by RNAi based on Minicircle
DNA vector delivery in Huh-7 cell pools. The amount of HBV

DNA was measured by Real-time PCR. The data shown represent

the mean values * S. D. based on three independent

experiments. ( x 10° copies/mL + SD)

Species Number 24h 48h 72h

pme-H1-siEGFP-U6 3 5.33+£0.8" 7.86+0.9 10.56+1.2

pme-H1U6 3 5.18+0.5 7.57+0.3 11.34 1.3

pme-H1-siHBS-U6 3 1.88 +1. 1™ 2.57+0.9™ 3.16 £0.4™

* 2 x10° copies/mL + SD; Compared with control groups P <0.02

P <0.001.

2.5 siRNA Huh7 HBV mRNA
pmc-H1-siHBS-U6 72h

RNA cDNA HBS

ABI7300 PCR

B-actin

o CT
5 - AcT
pme-H1-siHBS-U6 Huh HBV
mRNA 72 h
80% ( 5).
(P<0.05) pmc—
H1-siEGFP-U6 pme-H1-U6
C 95 siRNA  HBV mRNA
140
120} -
g 100y I
S 80 L
X
g o0
Il il
-l T

0 .
pme-HI-siEGFP-U6  pme-H1UG
mRNA

pme-HI-siHBS-Uo6

5 Real-time RT-PCR siRNA
HBV S mRNA

Fig.5 Inhibition of HBV S gene mRNA by RNAi based on Minicircle

DNA vector delivery in Huh7 cell pools. The amount of HBV S gene

mRNA was measured by Real-time RT-PCR. The data shown represent

the mean values + S. D. based on three independent experiments.

Compared with control groups **:P <0. 001.
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A minicircle DNA vector-mediated siRNA to stably
suppress hepatitis B virus replication and expression
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Abstract: Objective We used a minicircle DNA vector system to express small interfering RNA (siRNA) and studied
the inhibition of hepatitis B virus (HBV ) replication and gene expression in vitro. Methods siRNA targeting HBV S
gene (siHBS) was designed  synthesized and cloned into a minicircle DNA vector pMC. BESPX-MCS2. After
sequencing we transformed the recombinant pMC-HI1-siHBS-U6 into E. coli ZYCY10P3S2T and induced the
degradation of its bacterial backbone by adding L-arabinose into the bacterial growth medium. As expected a minicircle
RNA interference (RNAi) vector pme-H1-siHBS-U6 was generated only consisting of gene expression cassette. Then pmc—
H1-siHBS-U6 was co-ransfected into Huh<7 cells with HBV expression vector pHBV1. 3. ELISA and Real-time PCR were
performed to evaluate the inhibition effect of the secretion of HBsAg and HBeAg and the levels of HBV DNA and mRNA in
Huh-7 cells. Results We Successfully established the minicircle-based RNAi vector pme-H1-siHBS-U6  which can
significantly inhibit the secretion of HBsAg and HBeAg in Huh-7 cells for two to three weeks. Real-time PCR results show
that HBV DNA and mRNA levels were also down-—regulated about 71% and 80% . Conclusion The minicircle DNA-
based RNAi vector pmc-H1-siHBS-U6 can suppress HBV replication and gene expression specifically efficiently and
steadily. Thus this study provided us a new siRNA delivery system and a new gene therapy strategy of HBV infection.
Keywords: minicircle DNA vector hepatitis B virus (HBV) siRNA Huh-7 cell
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