Effects of nucleic acid polymers on hepatitis B virus entry in
HepaRG cells and primary human hepatocytes
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MATERIAL & METHODS
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* NAPs did not elicit any significant cytotoxicity, as monitored using a neutral red assay (data not shown)

* When added co + post viral inoculation, DNA based, phosphorothioated NAPs (e.g. REP 2006, REP 2055, and 2031) reduced the secreted HBsAg in both HepaRG (A) and PHH (B).

* HBsAg reductions were not observed with RNA based (2’0 Me modified) phosphorothioated NAPs (e.g. REP 2139) or non phosphorothioated NAPs (e.g. REP 2138).

*  When added to the cells after viral inoculation NAPs did not alter the secretion of HBsAg (C,D). NAPs delivered with lipofection also had no effect (data not shown).

* REP 2055 present only during innoculation was sufficient to reduce the concentration of HBV cellular RNA as well as secreted HBsAg and HBeAg in a dose dependent manner (E,F). This
observation was confirmed with other DNA based NAPs (G).

* The observed effects are sequence independent and do not rely on the activation of the innate immune response by CpG containing sequences (G).

* Phosphorothioation is mandatory for proper antiviral effect as shown by the inability of REP 2172, REP 2147 and REP 2138 to impair HBV lifecycle (G).

* The observed antiviral effects with DNA based NAPs at the time of viral inoculation is size dependent, with an optimal for a length of 40 nucleotides (H).
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* NAPs inhibit HBV entry into HepaRG and PHH with an effect similar to other enveloped
viruses:
* Entry effect is sequence independent.
* Only amphipathic (phosphorothiated) NAPs are active.

* NAPs >30 nucleotides are required, 40mer for optimal effect.
* Polyanionic NAPs (non-phosphorothioated) are inactive.

* RNA NAPs (2'0 Me modified) are uniquely inactive in blocking HBV entry including the
clinically active REP 2139.
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appears to be derived from a post-entry mechanism which is difficult to observe in
HepaRG and PHH with treatment or lipofection.
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