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Hepatitis C virus (HCV) infections affect 3% of the world's population and are a serious global 
health problem [1]. The virus is spread as a mixture of genetic variants so-called quasispecies. 
This genetic heterogeneity is a major problem in HCV vaccine and drug development as it allows 
the virus to easily escape under selective pressure and to become resistant against direct-acting 
antiviral agents (DAA) [2-5]. The HCV NS3/4A serine protease is considered a most promising 
drug target in DAA development [6,7]. 

We present molecular dynamics studies of the wild type NS3/4A serine protease and two types of 
protease inhibitor-resistance related viral variants. The analysis of the structural influence of low- 
to medium-level  resistance mutations  V55A/I and R155K/Q/T on the protease ligand-binding 
properties suggests two structure-based escape mechanisms: First, conformational changes in the 
hydrophobic  core  region  of  the  enzyme  lead  to  constriction  of  the  binding  cavity  sterically 
hampering inhibitor binding. This effect is especially important for ketoamide inhibitors, a class 
of drugs, from which VictrelisTM (boceprevir) and IncivekTM (telaprevir) have been approved by 
the U.S. Food and Drug Administration (FDA) only recently. Second, mutations that affect the 
salt bridge network within the binding pocket can entail a weakening of electrostatic interactions 
with the inhibitor and lead to conformational changes that influence the shape of the binding site 
and thus the binding behavior. Overall, our studies provide an explanation of the experimental 
resistance  data  on  a  molecular  basis  and  reveal  a  deeper  insight  into  general  molecular 
mechanisms conferring resistance,  which will  help to improve the efficacy of next-generation 
DAAs.
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