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Inhibition of Hepatitis B Virus Replication in vitro and in vivo by RNAI
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Abstract: In this study, psiHBs was constructed through the backbone of psiRNA-vector to transcribe a
small hairpin RNA(shRNA) corresponding to the messenger RNA of the HBV small surface antigen.
After transfection of HepG2 cells or Balb/c mice with psiHBs and pHBV1.3, a plasmid containing
1.3-genomic-length replicative-competent HBV DNA, the viral antigens were evaluated by ELISA,
Western blotting, or immunohistochemistry and the viral replicative intermediates were detected by
Southern hybridization. The data indicated that after transfection of HepG2 cells with pHBV1.3 and
psiHBs, the HBsAg and HBeAg levels were reduced by over 90%, and the replicative intermediates in
cells were decreased to 10% relative to control. In hydrodynamic injection mouse model, Balb/c mice
were co-injected with pHBV1.3 and psiHBs. The HBsAg levels in mice sera were reduced by 80%
relative to the control group, whereas the number of HBcAg positive hepatocytes in the mouse liver
sections was decreased substantially by 75.1%. Our study showed that shRNA inhibits the HBV
replication and gene expression substantially and effectively. The RNAi-based approach might become
a pentential and novel tool for medical therapeutics in the future.
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Fig.1 Inhibition of viral gene expression by shRNA in dose-
dependent manner
After transfection of Hela cells with pXF3H-HBs and variant amounts of

psiHBs, the HBsAg level of media were assayed by ELISA (A), and the
HBsAg in the cell lysates were detected by Western blotting (B).
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Fig.2 Inhibition of viral gene expression by shRNA in sequ-

ence-specific fashion
After transfection of HepG2 cells with pHBV1.3 and distinct shRNA
expression plasmids, the viral antigen expression was substantially
suppressed by psiHBs relative to piWx1 and psiRNA-vector treatment.

2.4 shRNA X HBV &l FaEk [ ik B9 40§l 1€ F
B AR E ) psiHBs 5 1ug pHBV 1.3 Jitkidti%
Yt HepG2 41fifd, 48h Ji ELISA Ao, 4 i
' HBsAg il HBeAg 314 7L psiHBs [¥171 184 50ng
iR 52 21 A4, HBsAg [KZRIK /K T-FHE 90%,
HBeAg Ml X MMIE T HBsAg (M]3, Ik m]
fie & psiHBs M1 H ¥/ HBsAg mRNA, 1A H
FE 50 HBeAg [I461% . Southern blotting #5il 75,
HBV i # &Z l H AR 7K A2 shRNA (14,
24 psiHBs (5715 h 200ng B, 995 25 5l A 7K
BT SRR (1 3). PRI L, %7 mRNA (1)
PO AL A9 15 8 VR 1A 5 DNA [R] g, 3
PRI AT I T W B PUR A EE DNA - B K-



SKIESE, 55 RNA THUHIN L5890 7 Rl 5L 351

A—BEL, X GAEAFE— DA

120

A g

S 100k “= [IBsAg
=) =+ HBeAg
55 80F 08
0T

2% 6of

== 40

2 20¢f

0 : -
0 50 100 200 400

B psiHBsing)

PHEVI.3—p W S o— ——

RCDNA—p ' —
DL —p ' - -
+ +

PHBVI1.3

+ + +

psiHBs(ng) 0 50 100 200 400

K3 HBV IR HIMIERIFILSZ 2] shRNA (1] 549
Fig.3 Inhibition of viral replication and gene expression by

shRNA
After transfection of HepG2 cells with pHBV1.3 and variant amounts of
psiHBs, the viral antigen level in media was assayed by ELISA (A), and the
intracellular viral replicative intermediates were detected by Southern
blotting (B). (RC DNA: relaxed-circular DNA; DL: Double-stranded linear
DNA)
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Fig.4 Inhibition of viral gene expression by shRNA in mouse liver

A: At consecutive four days after co-injection of mice with pHBV1.3 and psiHBs, the HBsAg level in mice sera were assayed by ELISA. B: At
day 4 after co-injection, mice were sacrificed and HBcAg expression in mice livers was detected by immunohistochemistry.
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