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ABSTRACT
The progress in understanding hepatitis C virus (HCV) biology has remained challenging due
to the lack of an efficient cell culture system for virus growth. In this study, we examined HCV
core protein mediated immortalized human hepatocytes (IHH) for HCV growth. In vitro
transcribed HCV full-length RNA from genotype 1a (clone H77) was electroporated into IHH.
RT-PCR of cellular RNA isolated from HCV genome-transfected IHH suggested viral RNA
replication. HCV full-length genome transfected THH also displayed viral protein expression
by indirect immunofluorescence. In contrast, cells transfected with polymerase-defective HCV
(H77/GND) RNA as a negative control did not exhibit expression of viral genome.
Immunogold labeling demonstrated localization of E1 protein in the rough endoplasmic
reticulum of RNA transfected IHH. Virus-like particles of ~50 nm in the cytoplasm were
observed. Inoculation of naive IHH with culture medium from HCV full-length genome
transfected cells displayed NS5a protein expression in a dilution dependent manner, which was
inhibited upon prior incubation with HCV infected patient serum. Based on NS5a positive
immunofluorescence, we determined ~4.5x10" - 1x10° fluorescent focus unit (ffu)/ml of cell
culture medium from THH transfected with H77 full-length RNA. A similar level of virus
growth was observed by transfection of RNA from HCV genotype 2a (JFH1) into IHH. Taken

together, our results suggest that JHH support HCV genome replication and virus assembly.



HCV is an important cause of morbidity and mortality worldwide. The most important
feature of HCV infection is the development of chronic hepatitis in a significant number of
infected individuals and the potential for disease progression to cirrhosis and hepatocellular
carcinoma (6, 7, 11, 27). At present, the only approved therapies for chronic HCV infection are
interferon (IFN)-a with or without ribavirin (9, 21), but these fail to clear HCV from a
significant number of patients (22). A number of HCV genomes have been cloned, and
sequence divergence indicates several genotypes and a series of subtypes for this virus (28). In
the United States, HCV genotyﬁes 1a and 1b are predominant in patients with chronic hepatitis
C (31). The progress in understanding HCV biology has remained challenging due to the lack
of an efficient cell culture system for virus growth. Establishment of self-replicating HCV foll-
length genomic replicons from genotypes la and 1b in human hepatoma (Huh-7) cells has
provided an important tool for the study of HCV replication mechanisms (3, 10, 23). Recently,
different groups have reported the generation of infectious virus from transfection of genomic
RNA of HCV genotype 2a into Huh-7 cells or its derivatives (5, 15, 29, 32). However,

generation of infectious HCV genotype 1a has not been successful to date.

We and others have shown that HCV core protein transcriptionally regulates a number of
cellular genes (26). We previously described the generation of immortalized human hepatocytes
(IHH) by transfection of HCV core genomic region from genotype la (2, 25). IHH exhibited a
weak level of HCV core protein expression, albumin secretion, glucose phosphatase activity, and
absence of smooth muscle actin. ITHH also displayed focal cytoplasmic and membrane staining
for carcinoembryonic antigen (CEA), biliary glycoprotein (BGP1/CEACAM1) and nonspecific

cross-reacting antigen (NCA/CEACAMS), and expression of hepato-biliary transport marker



genes (MRP, LST1 and NTCP) (unpublished observations). Together, these results suggested
that ITHH are well differentiated. HCV core protein selectively degrades STATI, reduces
phosphorylated STAT1 (P-STAT1) accumulation in the nucleus in a proteasome-dependent
manner, and impairs IFN-a-induced signal transduction via suppressor of cytokine signaling-3
expression (1, 4, 16). HCV core protein is competent to partially rescue growth of a genetically
engineered influenza A virus lacking its own IFN antagonist (4). The core protein can modulate
interferon regulatory factor (IRF), Jak-STAT and inducible nitric oxide synthetase (iNOS)
pathways, and suggest mechanisms by which core could affect HCV persistence and
pathogenesis (20). Since HCV core protein transcriptionally regulates several cellular genes
involved in cell growth, apoptosis and defense mechanism, we hypothesize that THH may set the
stage for HCV genome replication and assembly. (Part of this study was presented at the
International Congress of Virology, TUMS, San Fransisco, 2005 & 12th International

Symposium on Hepatitis C Virus and Related Viruses, Montreal, 2005).

Replication of HCV genome and virus protein expression. We investigated whether IHH
confer HCV genome replication and generation of infectious virus particles. For this purpose,
full-length RNAs from HCV genotype la (clone H77) (13) was used. The clone H77 contains
5’untranslated region (5°UTR), coding sequence and 3° UTR, which is suggested to be necessary
for replication (14, 30). In vitro transcribed full-length HCV RNA from clone H77 was used for
transfection of IHH by electroporation. H77/GND (polymerase defective) RNA was used
similarly as a negative control. Briefly, H77 cDNA was linearized by digestion with Xba I, and
gel purified DNA was used for in vitro transcription by T7 RNA polymerase (Promega,

Madison, WI). In vitro transcribed RNA (1-2 pg) was introduced by electroporation (950 pF and



