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Antivirals for HBV reduce viral load and lead to improved liver 
function with loss of HBe in a proportion of individuals. Persistence 
of cccDNA and its relative resistance to antivirals is described in 
animal models but has not been systematically studied in humans. 
E.g., the role of the immune response against cccDNA in humans 
during and after therapy of chronic HBV has not been fully 
explored, cccDNA is formed by converting partially double- 
stranded (DS) DNA [relaxed circular DNA intermediates (RS DNA)] 
to fully DS DNA. cccDNA is the major transcriptional template in 
the nucleus and as such, may prove useful as an indicator 
treatment efficacy in the future, cccDNA can be differentiated from 
replicative intermediates by using primers that span the nick in the 
minus strand. Amplification of RC DNA is inefficient, as the new 
DNA cannot reach the annealing site of the opposite primer, as 
long as the RC DNA concentration remains low. Primers used by 
previous workers are not conserved between genotypes A-F, 
which could result in false negatives in ethnicalry diverse 
populations. Our primers are conserved amongst genotypes A-F 
and the amplicon is smaller than 300bp. Sensitivity of detection 
was analyzed using different primer pairs with the Lightcycler 
system, by using cloned full-length HBV DNA in a plasmid. To 
differentiate between RC DNA, SS DNA, and cccDNA forms, 
various enzyme treatments were employed to digest the single 
strand. Up to 100 copies of cccDNA can be detected using this 
amplicon-specific hybridization probes. Specificity is maintained at 
up to 1:1000 ratio of ccc:RC DNA. Our assay allows for rapid and 
accurate quantification of cccDNA in HBV patients, and will allow 
us to measure the impact of antiviral treatment on this persistent 
form of HBV in humans. 
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Traditional in vitro models for testing anti HBV compounds include 
the 2.2.15 cell line, transient transfection assays, and primary duck 
hepatocytes. Although these models have been useful in evaluating 
anti-HBV compounds, e ach  system has notable drawbacks, in 
particular, both inter- and intra-experimental variation have been 
common problems, as has the reproducibility of  IC5o/1C90 data between 
laboratories. We have previously developed a novel in vitro model 
system for studying HBV replication using recombinant baculoviruses 
to deliver a 1.3 genome-length HBV ayw genome to HepG2 cells 
(HEPATOLOGY 1998 28: 1134-45). Recently, we have used this 
system to perform a detailed characterization of the effects of  
Lamivudine on HBV replication and CCC DNA accumulation in vitro 

(AAC 1999 43: 2017-26). Here, we report the further development of  
the HBV baculovirus as an in vitro model for evaluating antiviral 
compounds. Using a novel recombinant baculovirus encoding a 1.28 
genome length HBV construct (subtype adw2), we have assayed the 
inhibitory effects o f  Lamivudine, PMEA (Adefovir), and Penciclovir on 
HBV replication in HepG2 cells. Due to greater dynamic ranges of 
virus expression and large reductions in experimental variability, we 
observed significant improvements in fitting logistic dose response 
curves and accurately determining IC50 and IC90 data. Furthermore, the 
coefficients of  variation for antiviral activity measurements were 
typically well below 10%. We anticipate that the HBV baculovirus 
system will be an invaluable tool for further in vitro antiviral research 
including cross-resistance testing of drug resistant HBV strains and 
evaluating combination therapies. 
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Several nucleoside analogues (penciclovir, lobucavir, DXG, DAPD, 
L-FMAU, lamivudine) and acyclic nucleoside phosphonate analogues 
(adefovir, tenofovir), that are in clinical use, in clinical trial or under 
preclinical development for the treatment of I-IBV infections, were 
evaluated for their inhibitory effect on the replication of a lamivudine- 
resistant HBV variant containing the methionine --~ valine substitution 
(M550V) in the polymerase nucleoside-binding domain. The antiviral 
activity was determined in the tetracycline-responsive HepAD38 and 
HepAD79 cells, which are stably transfected with either a cDNA copy of 
the wild-type pregenomic RNA or with cDNA containing the M550V 
mutation. As expected, lamivudine was much less (about 200-fold) 
effective in inhibiting the replication of the M550V mutant virus than the 
wild-type virus. In contrast, adefovir, tenofovir, lobucavir, L-FMAU, 
DXG and DAPD proved equally effective against both viruses. A second 
objective of this study was to directly compare the antiviral potency of the 
anti-HBV agents in HepG2 2.2.15 cells (which are routinely used for anti- 
HBV drug screening purposes) with that in HepAD38 ceils. HepAD38 
cells produce much larger HBV quantities than HepG2 2.2.15 cells, and 
thus allow drug screening in multi-well plate format. All compounds 
proved about equally effective in inhibiting I-IBV replication in HepAD38 
cells as in Hep G2 2.2.15 cells, except for penciclovir which was clearly 
less effective in HepAD38 cells. 
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HCV polyprotein processing is accomplished by a combination of 
host and viral proteases. The host proteases are responsible for 
cleavages at sites between structural proteins and between the structural 
proteins and NS2. A trypsin-like serine protease encoded in the N- 
terminal region of  the NS3 gene is responsible for cleavage at NS3-4a, 
NS4a-4b, NS4b-5a and NS5a-5b. The cleavage at the NS2-3 junction 
involves an additional viral protease which resides within the NS2 and N3 
domain. Development of a biochemical assay for NS2-3 protease is 
hindered by its autocatalytie nature. Here, we reported a cell-based 
luciferase reporting system for assaying the activity of NS2-3 protease. 
We observed an induction of  luciferase expression when we introduced 
the wild type construct into cells. Such induction was not seen when the 
construct carrying a mutation at His952 of  NS2 domain was transfected 
into cells while a similar level of induction was detected when the 
construct with a mutation at Serl165 of NS3 domain was used, 
suggesting strongly that the induction of  luciferase expression is NS2-3 
cleavage dependent. 

To evaluate the system, we tested several commercial available 
protease inhibitors. We observed the reduction of luciferase expression in 
a dose -dependent manner with some of the compounds. Inhibition of 
protease, however, is due to the ~xicity of the compounds because a 
parallel reduction was detected in cultures where induction of lucfferase 
expression was not cleavage-dependent. The only exception is Pepstain 
A which demonstrated an activity with a therapeutic index of 
approximately 4. Currently, a stable cell line for this system is under 
development. 
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