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DNA-protein interactions are essential for many cellular processes such as genome 
replication and repair, recombination, and gene expression. The thymidine analog, FIAU, 
incorporates into nuclear, mitochondrial, and DHBV primer DNA. To study the effects of FIAU on 
DNA-prolein interactions, we investigated the effect of incorporation of FIAU into DNA on the 
binding of a transcription factor. An oligonucleotide (below) which binds specifically to AP-1 
was synthesized and binding of AP-1 was studied using gel-shift analysis. 

-3 1 5 
5 ' - C G C T T G ~ C C G G A A - 3  ' 

3 ' - G C G A A C ~ G G C C T T - 5  ' 
-1 3 7 

The extent of binding of the above sequence to AP-1 was arbitrarily set to 100%. When 
thymidine at positions -3, -t, 1, or 7 was replaced with FIAU, binding to AP-1 was 
approximately 82%, 28%, 86%, and 51%, respectively, of the binding of the wild-type 
oligonucleotide to AP-1. When thymidine at position 3 or 5 was replaced with FIAU, binding of 
AP-1 was abrogated. Thus, when FIAU is used in place of thymidine at positions adjacent to the 
center of dyad symmetry (3 or 5) which are known to be important for the interaction with 
AP-1, binding was reduced dramatically. Consistent with these results, in competition 
experiments, oligonucleotides containing FIAU at positions 3 or 5 were less able to compete 
with radio-labeled wild-type oligonucteotide for binding to AP-1, suggesting a lower affininty 
for these FIAU-containing oligonucleotides. These results indicate that incorporation of FIAU 
into DNA does not alter the global structure of DNA, but may induce local conformational changes 
capable of disrupting specific DNA-protein interactions. These results indicate that the 
antiviral and/or cytotoxic properties of FIAU may be due, in part to its ability to disrupt 
DNA-protein interactions. 
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The most common approach to therapy for HBV infection is the use of nucleoside analogues 
which terminate growing viral DNA strands. A fundamental issue pertinent to such treatments, the 
ultimate fate of chain terminated viral genomes, has not been adequately addressed. We have 
examined the characteristics of HBV and WHV virion particles produced by cultured human liver cells 
and chronic carrier woodchucks treated with 2,'3'-dideoxyguanosine (ddG). Both extracellular HBV 
virions and intracellular HBV core particles produced by 2.2.15 cells treated for 9 days with ddG had 
a significantly lighter buoyant density in CsCI, and a higher proportion of shorter DNA strands and 
single-stranded DNA, than HBV particles from untreated cultures. WHV virions from the serum of 
woodchucks treated with ddG for 4 weeks exhibited similar patterns of altered buoyant density and 
DNA content. By contrast, the physical characteristics of HBV DNA-containing virions and 
intracellular HBV particles from 2.2.15 cells treated with an antisense oligonucleotide (which would 
not act as a DNA chain terminator) were indistinguishable from HBV particles produced by untreated 
cells. HBV DNA in virions released by ddG-treated 2.2.15 cells also incorporated 3H-labelled ddG, 
which was added to the cultures 48 hours prior to harvesting. The HBV and WHV genomes in intact 
virion particles produced following ddG treatment were contained in viral nucleocapsids which could 
be released by treatment of the virions with NP40 and I~ME. Since a high proportion of the virion 
particles from ddG-treated cells contained apparently defective HBV genomes, we assessed the rel- 
ative infectivity of these virion preparations in HepG2 cells using an in vitro infection method. Virion 
preparations from ddG-treated 2.2.15 cells were more than 100-fold less infectious than expected 
based on HBV genomic content. The infectivity of the WHV virion preparations in susceptible 
woodchucks is currently being evaluated. These results demonstrate that ddG-terminated HBV and 
WHV genomes are packaged, encoated and released as complete virions. Although, the quantitative 
measurement of hepadnaviral virion DNA levels will continue to be the most reliable indicator of 
antiviral activity, these data indicate that, depending on the antiviral agent used, a simple 
assessment of the levels of viremia may represent an underestimate of actual drug efficacy. 
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