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mol/l acetic acid for 30 min at 42°C, denatured with 0.2 mol/1 NaOH-150 mmol/l NaCl, and
neutralized. The DNA was transferred to njtrocellulose using the method of Southern (1975).
Hybridization was performed at 42°C with a >2P-labelled DNA probe prepared by labelling of the
whole double strand DHBYV genome (pDHO 10-DHBV) (kindly provided by Dr. J. Summers, Fox -
Chase Caner ngter). Nick translation was performed according to the method of Rigby et al.
(1977) using a -*“P dCTP (Amersham, Arlington Heights, 11, 3000 Ci/mmol). Autoradiography
for 3-6 hr was done at ~70°C with X-ray film (Eastman Co., Rochester, NY) with an intensifying
screen. Extracellular virion DNA was extracted from the pooled culture media which were
collected from 12-16 days after initial plating. The culture media were centrifuged at 16 000 xg for
10 min, and then layered onto a 10 to 20 % (w/v)sucrose gradient (4 ml) in 150 mmol/l NaCl-20
mmol/l Tris-HCI] pH 7.5 and centrifugated at 113 000 xg for 16 hr at 4°C. The virus pellet was
digested with 0.5 mg pronase E in the lysis buffer. The DNA samples were loaded directly onto the
agrose gel and the DHBV DNA was examined by Southern blotting as described above.

Nucleoside analogues. The methods for synthesis of N3dT, NH,dT (Horwitz et al., 1964), and
N;dU (Linn and Mancini, 1983) were reported previously. The synthesis of the OMeT will be
described elsewhere. The nucleoside analogues were dissolved in 20 mmol/1 Tris-HCI pH 7.5 and
stock solutions were wrapped in tin foil to avoid light. Stock solutions were stored at -20°C used
within 1 week of preparation. Chemical structures of these nucleoside analogues are shown in
Fig.1.

Results

Effect of the nucleoside analogues on DHBV DNA replication

The effect of N,dT on replication of viral DNA in vitro is shown in Fig. 2.
Virus replication was evidenced by high viral DNA production from days 2 to
20 in absence of nucleoside analogues (lanes 1-4). In the presence of N,dT (50
umol/1), viral DNA replication was delayed and the amount of relaxed circular
(RC) DNA, covalently closed circular (CCC) DNA, and single strand (SS) DNA
was decreased (lanes 5 to 7, days 8, 14, and 20). At a concentration of 20 umol/I,
N,dT the DHBV-DNA synthesis was inhibited less effectively (lanes 8-10,
days 8, 14, and 20) although SS DNA was strongly inhibited at N,dT concentra-
tions above 20 umol/1. Total viral DNA was measured by dot blot hybridization
(data not shown). The dot spots on nitrocellulose filters were cut out and their
radioactivity was counted. At 20 days after plating, 50 umol/1 of N,dT inhibited
the viral DNA synthesis by 88 % and 20 umol/l of N,dT inhibited the viral DNA
synthesis by 75 %. Less than 10 % inhibition was observed when either N,dU or

N3dT NadU NHodT OMeT

R:i -CHz -H -CHz -CHjy
o] .
HO Ri -Ng -N3 -NHz -OCH3

Fig. 1
Structures and  abbreviations  of
compounds tested for their ability to
inhibit DHBV













436 SUZUKI, S. et al.

reported that the triphosphate of NH,dT was inactive against retroviral reverse
transcriptase (Ono et al., 1986). This suggests that DHBV DNA polymerase and
reverse transcriptase might have similar recognition mechanisms for triphosp-
hates of the N,dT and NH,dT.

Itis noted that OMeT inhibited the RC DNA synthesis more effectively than
SS DNA and CCC DNA synthesis. This result suggests that OMeT inhibited
the viral DNA dependent DNA polymerase activity more than the reverse
transcriptase activity. On the basis of these results, we believe that both the
DNA dependent DNA polymerase and transcriptase activites of DHBV DNA
polymerase have unique specificities for substrates and inhibitors. This obser-
vation may be important in attempting to design specific inhibitors of hepadna-
virus replication. This study has shown that the in vitro culture system for
DHBYV in duck hepatocytes is useful for screening of antiviral agents for hepad-
naviruses. The system can be also useful for determining of the mechanism of
action of candidate antiviral agents. We found that N,dT, a known reverse
transcriptase inhibitor has relatively more selective activity against SS DNA
synthesis than OMeT. Other inhibitors of reverse transcriptase may be effec-
tive inhibitors of hepadnaviruses replication.
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