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Abstract

Hepatitis (HDV) is
composed of four specific components. The
first component is the envelope protein
which contains hepatitis B surface antigens
(HBsAgs). The second and third components
are nucleocapsid proteins, referred to as
small and large hepatitis delta antigens
(HDAQgs). The final component is a single-
stranded circular RNA molecule known as
the viral genome. To study the mechanism of
HDV RNA packaging, a four-plasmid
cotransfection system, in which each vira
component was provided by a separate
plasmid, was employed. After cotransfection,
the virus-like particles released from the
HuH-7 hepatoma cells were collected and
were found to contain the HDV RNA aong
with three vira proteins. Therefore, the four-
plasmid cotransfection system could lead to
successful HDV RNA packaging in vitro.
The system was then used to show that the
large HDA(g alone was able to achieve a low
level of HDV RNA packaging. Analysis of a
variety of large HDAg mutants revealed that
the RNA-binding domain was essential for
virah RNA packaging. By increasing the
incorporation of small HDAg into virus-like
particles, we found a three-to fourfold
enhancement of HDV RNA packaging. The
S-HDAg was found to interact with HDV
RNA directly, and the RNA-binding domain
was essential  for such interaction.

delta virus

Furthermore, the coiled-coil domain of S
HDAg, together with the RNA-binding
domain, was found to be essential for the
effective RNA packaging. Therefore, the

enhancement effect of HDV RNA packaging
was probably through a direct binding of
HDV RNA, independent from that of large
HDAg, with the small HDAg, then the RNA-
protein complex was packaged into viral
particles. The results provided insight into
the roles and functional domains of small and
large HDAgsin HDV RNA packaging.

To define the important cis-elements in
HDV RNA, the viral genome was mutated by
a linker-scanning mutagenesis strategy to
maintain the native rod-like structure of
HDV RNA Mutant HDV cDNASs or their
corresponding RNA  transcripts  were
transfected into a HuH-7-derived cell line
which continuously expressed small HDAgs
to study the viral replication and transcription.
Here we report the following findings. (i)
Although most of the mutant RNAs could
self-process to generate the 1.7-Kb genomic
RNA and al ther stabilities were similar,
the genomic
ribozyme domain were found to be important
for the self-processing of the dimeric RNA.
(@ii) All of the resulted monomeric RNAS
could be packaged into the viruslike
particles. (iii) The replication of viral RNA
was greatly diminished in many mutants,
suggested that multiple regionsin HDV RNA
were required for replication. (iv) In certain
mutants, replication of the HDV antigenomic
RNA was selectively abolished but that of
the genomic RNA was not. Therefore, this
was the first report to show that the cis-
elements needed for the replication of
genomic or antigenomic HDV RNA could be
different. (v) A continuous region (nt. 1625
to nt. 431), spanning the HDAg mMRNA
initiation site and containing the in vitro

positions which surround



identified RNA promoter, was found to be
important for mMRNA production /n vivo. (vi)
The HDV RNA replication and transcription
was previously proposed to be govemed by a
single’ double-acting promoter” . However,
two mutants which were deficient in mRNA
synthesis still retained active vira RNA
replication. It suggested that the HDV
replication could initiate from sites other than
this single promoter. This study therefore
provided an insight into the cis-elements
required for HDV RNA replication and
transcription and further coutributed to our
understanding of HDV life cycle.
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