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Inhibition of hepatitis C virus in chimeric mice by sshRNAs: Sequence analysis of surviving virus 
shows added selective pressure of combination therapy
Brian H Johnston
SomaGenics, Inc., USA

It was previously shown that a cocktail of two short synthetic shRNAs (sshRNAs) targeting the internal ribosome entry 
site of hepatitis C virus (HCV) formulated with lipid nanoparticles was able to suppress viral replication in chimeric mice 

infected with HCV GT1a by up to 2.5 log10. Viral load remained about 1 log10 below pre-treatment levels 21 days after the 
end of dosing. HCV viral RNA amplified from serum of treated mice after the 21-d follow-up period was sequenced. Viral 
RNA from the HCV sshRNA-treated groups was altered in sequences complementary to the sshRNAs and nowhere else in 
the sequenced region, while the viruses from the control group that received an irrelevant sshRNA had no mutations in that 
region. The ability of the most commonly-selected mutations to confer resistance to the sshRNAs was confirmed in vitro 
by introducing those mutations into HCV-luciferase reporters. The most frequent mutations selected by sshRNA treatment 
within the sshRNA target sequence were at the most polymorphic residues as identified from an analysis of available clinical 
isolates. These results demonstrate a direct antiviral activity with effective HCV suppression, and confirm an RNAi mechanism 
of action. It is concluded that either a potent sshRNA against a highly conserved HCV target sequence or a combination 
of 2 sshRNAs against two different target regions could be effective against HCV infection when combined with antiviral 
agents having different mechanism(s) of action, but a cocktail comprising more than two sshRNAs would be required in any 
treatment relying on sshRNAs alone.
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