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Effect of transient and stable transfec-
tion on inhibition of hepatitis B virus S
gene expression by RNA interference
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Abstract AIM To construct pPSUPER vectors expressing
short interfering RNAs siRNA targeting hepatitis B virus

HBV S gene sequence and to evaluate the effect of tran-
sient and stable transfection on the inhibition of hepatitis B
virus gene expression in 2.2. 15 cells by RNA interference.
METHODS Based on the sequence of HBV in 2. 2. 15
cells two sequences targeting HBV S gene were designed
and cloned into siRNAs expression vector pSUPER. The
constructed plasmids were transiently and stably transfected
into 2.2. 15 cells respectively. The HBsAg and HBeAg in the
supermnatant of the transfected cells were assayed with Ab-
bott MEIA Kits and HBV mRNA was measured by RT-PCR.
The effect of transient and stable transfection on the inhibi-
tion of hepatitis B virus gene expression by RNA interfer-
ence was also compared. RESULTS In single cell strains
stably transfected with recombinant pPSUPER plasmids and
screened in Hygromycin media the pSUPER-S1 and pSU-
PER-S2 siRNA expression vectors could effectively inhibit
the secretion of HBV surface and e antigen by 83% and
78% respectively P<0.01 and RT-PCR results showed
that the HBV mRNA decreased. However the results at
protein level and mRNA level in transiently transfected cells
were not as good as those in stably transfected cells.
CONCLUSION siRNAs targeting HBV S gene sequence
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can specifically inhibit HBV gene expression with great po-
tency in vitro. The transfection efficiency has obvious effect
on RNA interfering target gene.
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RNA short interfering RNA siRNA
HBV 2.2.15

HBsAg HBeAg RT-PCR

mRNA
1
1.1 H1 siRNA pSU-
PER pTK-Hyg

. HBV S
5'-CAACTTGTCCTGGTTATCGC-3’
5'-AAGCCCTACGAACCACTGAA-3’

3- glyceraldehyde phosphate
dehydrogenase GAPDH 5'-
CAACGGATTTGGTCGTATTGGG-3' 5'-
CCTGGAAGATGGTGATGGGATT-3’

HBV
2.2.15
100 mL/L Invitrogen
G418 400 mg/I. DMEM
37C 50 mL/L CO, . T4 DNA T4
PNK
DMEM
Lipofectamine2000 Invitrogen
G418  Sigma Roche
1.2
1.2.1 HBV S siRNA ®
HBV S
siRNA * HBVS
BLAST
HBYV HBV
413 ~431 671 ~689 S

pSUPER 2 4 siR-

NA . HBV-S1 5'-GATCCCCTC-

CTGCTGCTATGCCTCATTTCAAGAGAATGAGGCATA-

GCAGCAGGATTTTTGGAAA-3’ 5'-AGCTT-
TTCCAAAAATCCTGCTGCTATGCCTCATTCTCTTGAA-
ATGAGGCATAGCAGCAGGAGGG-3' HBV-
S2 5’-GATCCCCGGCTCAGTTTACTAGTGCCT-
TCAAGAGAGGCACTAGTAAACTGAGCCTTTTTGGAA-
A-3’ 5'-AGCTTTTCCAAAAAGGCTCAGTT-
TACTAGTGCCTCTCTTGAAGGCACTAGTAAACTGAG-
CCGGG-3’ Bgl 1l
Hind I pSUPER
HBV
siRNA

EGFP pSUPER-

EGFP . 5'-GATCCCCGGAC-
GACGGCAACTACAAGTTCAAGAGACTTGTAGTTGCC-
GTCGTCCTTTTTGGAAA- 3’ 5'-AGCTT-
TTCCAAAAAGGACGACGGCAACTACAAGTCTCTTGA-
ACTTGTAGTTGCCGTCGTCCGGG-3'.

.® HBVS

H,0 3 g/L. 1 uL
48 pL 95C 5
min 70C 10 min 4C
DNA 2 uL 1 uL T4 PNK
1 pL 1 mmol/L ATP 1 pL T4 PNK 5 uL H,0
37°C 30 min 70C
PNK. ® pSUPER

10 min

2 ul  Bglll
pSUPER 1 pL 1 pL T4 DNA
4 uL H,0 1 uL T4 DNA
1h. DH5a
EcoR]1 Hindll
300 bp 240
bp HBV DNA

EGFP siRNA

Hind I

pSUPER-EGFP
1.2.2 2.2.15
G418 400
5 x10°
pSUPER-

Lipo-

100 mL/L
DMEM 24 h
6 5 pg
S1 pSUPER-S2 pSUPER  pSUPER-EGFP
fectamine2000 2.2.15
3 900 pL 6h
100 pL 37C 50 mL/L CO,
72 h HBsAg HBeAg.
3 pTK-Hyg 10:1
2.2.15 24 h 1:10
6 100 ml/L G418
200 mg/L

mg/L

400 mg/L
3 wk

DMEM

2 mo
2.2.15 3x10° 6
3 1. 0 mL G418
DMEM Co, 72 h.
HBsAg
HBsAg

siRNA

HBeAg
1.2.3 HBeAg Ab-
bott AXSYM

MEIA 72 h
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HBsAg  HBeAg
1.2.4 siRNA 2.2.15 HBV mRNA
Trizol Invitrogen
RNA RNA
1 pg RNA ImProm-II"™ Reverse Tran-
scription System Promega cDNA
1 pug RNA Oliga dT 51 pL
DEPC 5ul  70C 5 min

5 x buffer 4 pL 25 mmol/L MgCl, 4 pL 10

mmol/L dNTP 1 pL. RNA 0.5 pL
1 pL 20 pL 42°C 1 h 70C
15 min PCR. PCR
50 pL 10 x buffer 5 pL 25 mmol/L MgCl, 3
pL 10 mmol/L dNTP 1 pL Tag 1 pL c¢DNA 2
uL HBV GAPDH 1 uL
PE2400 DNA
PCR 94C 4 min 94C 1
min 55°C 1 min 72°C 1.5 min 25 72°C
5 min. PCR Spl 15 gL
HBsAg HBeAg
xxs
Dunnett- SPSS 10.0
2
2.1 siRNA pSUPER
EcoR1 HindIl
300 bp pSU-
PER 240 bp Fig 1
DNA

(L
]

]

S

M DI2000 marker 1 pSUPER-S1 2 pSUPER-S2 3 pSUPER-EG-
FP 4 pSUPER.
Fig1 Identification of siRNA expression vector with EcoR I and
HindIl digestion

1 siRNA

HBV S siRNA
2.2 siRNA HBsAg
HBeAg HB-
sAg HBeAg HBsAg HBeAg
pSUPER-S1 HB-
sAg  HBeAg 83% 78% P <
0.01 »s pSUPER pSUPER-S2 60%
54% P <0.01 vs pSUPER .
pSUPER-S1 HBsAg 38%
P>0.05 Tab1 .
1 siRNA 2.2.15 HbsAg
HBeAg
Tab 1 Effect of transfection modes on HBsAg and HBeAg secre-

tion in culture supernate n=3 xz*s
HBsAg S/N HBeAg S/CO
Group
Stable Transient Stable Transient

pSUPER 79.0+£2.5 129.9+3.1 169.9 £3.9 173.2+4.2
pSUPER-EGFP 77.6 £3.2 127.6+£3.6 171.3x4.5 175.35.0
pSUPER-S1 13.4x1.6> 79.4x2.6> 38.0+3.1> 154.4 4.6
pSUPER-S2 31.412.1> 126.4+3.4 78.4 £3.2b 172.1+5.3

P <0.01 vs pSUPER.

2.3 siRNA 2.2.15 HBV
mRNA HBV mRNA RT-PCR
358 bp GAPDH mRNA  RT-PCR
210 bp . RT-
PCR pSUPER-S HBV
mRNA pSUPER-EGFP pSUPER
HBV mRNA 2.2.15
siRNA 2.2.15 HBV mRNA
. HBV
mRNA Fig2 .
3
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5
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RNAi
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Fig 2 Effect of transfection modes on degradation of HBV S gene
mRNA by siRNA
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