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The hepatitis B virus is a noncytopathic,
enveloped wvirus with a  circular,
double-stranded DNA genome that cause
acute and chronic necroinflammatory liver
discase and hepatocellular carcinoma.
HBV infection acquired in adult life is
usually clinically inapparent and the
majority of infected adults recover
completely from the disease and clear the
virus. Neonatally transmitted HBV
infection, however, is rarely cleared, and

over 90% of such children become
chronically infected. While a highly
effective preventative vaccine is now

by infected hepatocyte.

available, this is of no assistance for the
estimated 300 million people who are
already infected worldwide. There are at
least one million infected people die
annually of HBV-induced liver diseases. It
has been difficult to examine the
immunological mechanisms involved in
HBYV pathogenesis because of the lack of an
inbred mouse model with well-defined

immune system. Although the HBV
transgenic mouse models have been
developed for long periods, it is not

appropriate to use transgenic mice as HBV
infection models because most of these mice
show immunological tolerance rather than
chronic liver diseases. HBYV infection is
species-specific and it is impossible to infect
mouse by direct inoculation with HBV

particles. We tried to seek a more rational
experimental system as HBV-infected
animal  model to elucidate  the

immunological mechanisms.
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The hepatitis B virus is a noncytopathic,
enveloped virus with a  circular,
double-stranded DNA genome that cause
acute and chronic necroinflammatory liver
disease and hepatocellular carcinoma.
HBV infection acquired in adult life is
usually clinically inapparent and the
majority of infected aduits recover
completely from the disease and clear the
virus. Neonatally transmitted HBV
infection, however, is rarely cleared, and
over 90% of such children become
chronically infected. While a highly
effective preventative vaccine is now
available, this is of no assistance for the
estimated 300 million people who are
already infected worldwide. There are at
least one million infected people die
annually of HBV-induced liver diseases.

It is generally thought that HBV is not
directly cytopathic for the hepatocyte and the
associated liver diseases are cause by
immune response to viral antigen expressed
It has been difficult
to examine the immunological mechanisms
involved in HBV pathogenesis because of



the lack of an inbred animal model with
well-defined immune system.  Although
the HBV transgenic mouse models have
been developed for long periods, it is not
appropriate to use transgenic mice as HBV
infection models because most of these mice
show immunological tolerance rather than
chronic liver diseases. Moreover, HBY
infection is species-specific and 1t is
impossible to infect mouse by direct
inoculation with HBV particles. We tried
to seek a more rational experimental system
as HBV-infected animal model 1o elucidate
the immunological mechanisms involved in
HBV pathogenesis and even to develop an
effective immunotherapy to chronic HBV
infection.

Adeno-associated virus (AAV) is a
defective member of parvovirus family.
AAV can be propagated as a lytic virus or
maintained as a provirus integrated into the
host cell genome. The development of
gene transfer vector from AAV has provided
an efficient and effective way of delivering
genes into mammalian cells, both in vitro
and in vivo. AAV has several unique
properties which distinguish it from other
viral vectors. [ts advantages include stable
and efficient integration of recombinant viral
DNA into the host genome, lack of any
associated human disease, a broad host
range, the ability to infect nondividing cells
and the ability to carry nonviral regulatory
sequences without interference from the
viral genome, In addition, there is no
evidence so far that AAV vectors may elicit
immune response in vivo. We have cloned
the whole HBV genome inte AAV vector
and produced recombinant HBV-AAV by
tranfecling the above vector plus two other
helper plasmids. The recombinant virus
infected cells or mice could produce HBsAg
and HbeAg in vitro and in vivo respectively.
We also could detect HBV DNA in the
serum of recombinant virus infected mice.
We will do the immunchistochemical
examination to detect the expression of
HBeAg and HBcAg in the livers of HBV
infected mice and detect the HBV specific
antibodies production in the serum of the
infected mice by ELISA. These

HBV-infected mice will also be monitored
for the progress of their liver diseases if any
symptoms appear in them.
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This conctruction and virus preparation
could generate recombinant viruses that
have AAV capsid but HBV genome. The
viruses could infect wild range of host and
could not produce AAV particles after
infection. The HBV particles could be
produced after HBV-AAV infection in
mice(figurel, 4). The recombinant
HBV-AAV could infect HuH-7 cells and
induce high level of HBsAg and HBeAg
expression in vitro(figure2a, 2b). The
recombinant HBV-AAV could infect mice
and induce high level of HBsAg production
in the serum of these mice. The peak of
HBsAg expression was at day 35 after
infection(figure 3). Cnly intrahepatic
injection of recombinant HBV-AAV into
mice could induce high-level expression of
HBsAg in the serum of the mice. We
could not detect HBsAg in the serum of i.v.
injected BG6 mice(figure3) but could detect
low HBsAg in the of the 1.v. injected Balb/c
mice(data not shown). There was
detectable HBV DNA in the serum of
infected mice at day 40 after injection(both
in the groups of i.v.and intrahepatic injection
of HBV-AAYV). This meant that there were
some HBV viral particles produced after
injection but we could not rule out this was
the amplication of injected HBV-AAV
genome. More precise PCR primers sets
should be design to distinguish those two
viral genomes. There were more HBsAg
produced in the serum of mice afler
intrahepatic injection of HBV-AAV than iv.
injection. The possible explanation was
that HBV-AAV would be trapped in other
organs after i.v. injection.
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Figure 1 Construction of recombinant HBV-AAV
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Figure 2 HBsAg and HBeAg expression by HuH-7
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Figure 3 HBsAg expression in the serum of HBV-AAV -infected mice
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