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ABSTRACT

Gene expression profiles of hepatitis B virus (HBV) producing and non-producing cells were investigated to
know how HBYV affects cellular gene expression profiles. In this report, we tested the gene expression profile
of an HBV producing cell line called HB611 cells and its parental counterpart Huho cells. The HB611 cells
have been confirmed to express all HBV-related gene products except X gene and produce HBV-like particles
that supposed to be infectious into the medium. Gene expression profile analyses were performed using a
DNA microarray and it was found that not a few genes was changed for their expression in the presence of
HBYV related products. Among them, 2,063 genes out of 51,000 were expressed in HB611 cells eight times or
more than in Huh6 cells and 1014 genes were expressed in Huh6 cells eight times or more than in HB611 cells.
Interestingly, alpha-fetoprotein (AFP), which is an immature hepatocyte factor, and CD24 (a small cell lung
carcinoma cluster 4 antigen) were extremely highly expressed in HB611 cells. Some cell cycle genes such as
cyclin E (CYCE) and cdk2 (CDK2) were expressed higher in HB611 cells than in Huh6 cells. This analysis was
performed with the cells expressing HBV related genes and producing HBV artificially in the hepatocellular
originated cell line. Therefore, the gene expression profile may be somewhat different from that of natural
HBV infection to normal hepatocytes. Nonetheless, it was suggested that HBV infection and its gene expres-
sion should made the cellular gene expression change and some of them should be relevant to blastic change of

differentiated hepatocytes.



INTRODUCTION

Hepatitis B virus (HBV) is a causative agent for acute, chronic hepatitis leading to liver cirrhosis and finally to
hepatocellular carcinoma, which are serious problems where HBV is prevalent such as east and south-east Asia,

middle east countries, Africa, the equator of south America, Alaska, the coast area of Greenland [17].

HBV was identified as an Australian antigen firstly by Blumberg about a half century ago[1]. Itis
obvious that HBV infection is involved in the several diseases mentioned above [10]. The pathophysiology,
however, that HBV causes, and the viral life cycle itself, have not been yet to be clarified, largely due to limited
propagation system of this virus [20]. Even though there are several animal models similar to HBV such as
avihepadnaviruses (duck hepatitis B virus [DHBV] and heron hepatitis B virus [HHBV] etc.,) and the other or-
thohepadnaviruses like grand squirrel hepatitis virus (GSHV) and woodchuck hepatitis virus (WHV), they are
still inconvenient for daily research activity [17]. Of course, orthohepadnaviruses have been identified in pri-
mates; wooly monkey hepatitis B virus (WMHBYV), gibbon ape hepatitis B virus (GAHBYV), orangutan hepatitis
B virus (OHBV) and chimpanzee hepatitis B virus (CHBV) [17], but their usage in the species are beset with

ethical issues .

Molecular studies of HBV clarified many functions of HBV related gene products. Such data,
however, should be verified in the natural life cycle in vitro and/or in vivo and further more, there are a lot of
mysteries about HBV including the covalently closed circular DNA (cccDNA) formation and its regulation, the
entry and the egress [4]. HBV infects efficiently primary human hepatocytes (PHH) in vitro [5, 16] and tupaia
primary human hepatocytes [23]. PHH is now commercially available from human liver-uPA-SCID mouse
[13], but too expensive for ordinary research. A hepatocellular carcinoma-originated cell line called HepaRG
was reported to become permissive for HBV several weeks after differentiation induction with 2% dimethyl
sulfoxide (DMSO) [6]. Nonetheless, its infectivity is limited as much as twenty to thirty percent and the Hep-
aRG is also commercially sold and restricted for its use and propagation. Therefore, more useful and conven-

ient HBV infection system must be established.



