Serum DNA Extraction, PCR Amplification, Cloning and Sequencing Analyses.

HBV DNA was extracted from serum samples using the QIAamp UltraSens Virus kit (Qiagen, Milano, Italy) according to the manufacturer’s instructions. All DNA extracts were amplified by PCR using 2 set of oligonucleotide primers specific for HBV DNA sequences flanking the entire preS/S and basal core promoter (BCP)/precore (PC) genomic region, respectively,
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 and with the use of the Expand High Fidelity PCR System (Roche Applied Science, Monza, Italy) according to the manufacturer’s instructions. The amplification products were, purified by QIAquick gel extraction kit (Qiagen) and cloned using the TOPO TA cloning kit (Invitrogen, San Giuliano Milanese, Italy) according to the manufacturer’s protocol. Nucleotide sequences of PCR products and cloned DNA fragments were determined using specific primers 
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 and the BigDye Terminator Cycle Sequencing Ready Reaction Kit (Applied Biosystems, Foster City, CA) according to the manufacturer’s instructions. The sequencing products were resolved in an automatic DNA sequencer (ABI PRISM 310 Genetic Analyzer; Applied Biosystems).

Nucleotide and Amino Acid Sequences Analysis. 

The nucleotide and amino acid sequences of HBV DNA isolates were aligned using CLUSTAL W program. Genotyping of the obtained HBV DNA sequences was performed by comparison with the representative HBV genotypes obtained from GenBank as previously described.
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Purification and Analysis of HBV DNA. 

HBV DNA was purified from intracellular and extracellular core particles and detected by Southern blot analysis.
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 Moreover, both total intracellular and extracellular HBV DNA from core particles were quantified by real time PCR. 
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Purification and Analysis of HBV RNA.

Total RNA was extracted from HepG2 cells after HBV DNA transfection and analyzed by Northern blot.
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HBV cccDNA and pgRNA Quantification. Nuclear HBV cccDNA was isolated from HBV-transfected HepG2 cells and quantified by real-time PCR.
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 Total RNA was extracted from HBV-transfected HepG2 cells using the TRIzol reagent (Invitrogen) and treated with RQ1 RNase-Free DNase (Promega, Milano, Italy). RNA quality and quantity were monitored by ethidium-bromide staining and by UV adsorbance. For pgRNA analysis, 2 µg DNase-treated RNA were reverse transcribed and amplified by the ThermoScript RT-PCR system (Invitrogen). Two microliters of each cDNA were quantitated by real-time PCR.
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Hepatitis B Antigens in the Medium. Hepatitis B surface antigen (HBsAg) in the cultured medium and hepatitis B “e” antigen (HBeAg) in culture supernatants were measured by ELISA assays (DiaSorin, DiaSorin S.pA., Saluggia, Italy).

Immunofluorescence.

HBV-transfected cells were grown on glass coverslips, fixed with 4 % paraformaldehyde for 10 minutes, permeabilized with 0.2% Triton X-100 for 3 minutes, and blocked with 1.5% bovine serum albumin in PBS. The monoclonal mouse anti-preS1 antibodies 18/07 (a generous gift from Prof. Gerlich, Univ. Göttingen, Germany) or rabbit polyclonal anti-S antibody (Abcam, Cambridge, UK) were used as primary antibodies for detection of L- and S-protein, respectively. An anti-mouse antibody conjugated to Texas Red (GE Healthcare, Amersham Place, Buckinghamshire, UK) and an anti-rabbit antibody conjugated to fluorescein (GE Healthcare,) were used as secondary antibodies. To visualize the cellular localization of surface proteins, cells were cotransfected with WT or preS/S-mutated HBV genomes and pDsRed2-ER (Clontech, Clontech Laboratories, CA, USA), an expression vector designed to label the endoplasmic reticulum (ER) encoding calreticulin and an ER-retention signal fused to Discosoma sp. red fluorescent protein. Coverslips were mounted on glass slides with Vectashield (vector Laboratories, Burlingame, CA) and viewed with a Zeiss LSM 5 DUO confocal laser scanning microscope (Carl Zeiss, Jena, Germany).
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