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Background
NS3 inhibitors are currently used for clinical treatment of genotype 1 (G1) HCV-infected patients. Although pre-existing resistant variants have been reported they are not necessarily associated with viral failure suggesting a role for other mutations. In this study, we have investigated the frequency of naturally occurring NS3 substitutions and resistance mutations as well as their effect on susceptibility to NS3 inhibitors, replication capacity (RC) and infectivity in HCV cell culture.
Material and methods
NS3 sequencing was performed on 150 G1a and 58 G1b-infected, NS3 inhibitor naïve patients from Luxembourg and Liège, Belgium. Mutations were introduced by PCR in Jc1 FLAG2 p7-nsGluc2aUbi-NS3 plasmid. RNA was transfected into Huh7D cells, EC50 in presence of telaprevir (TVR) was determined 72h after electroporation as well as replication capacity. Infectivity assays were further performed with serial dilutions of viral supernatant based on TCID50 (MOI 0.5-0.031).
Results
At least one low/medium level resistance mutation was detected in 9% of G1a (V36M/L, T54S) and 3% of G1b patients (T54S, D168E). In G1a sequences T54S was also associated with V55A and V55I mutants. Few compensatory mutations were detected but not in combination with resistant variants. High amino acid entropy was observed in G1a (10% K68R, N174S/G 40%) and in G1b sequences (36% V48I, 33% Y56F, 20% V132I). The Y56F substitution associated with absence of the turn structure at the catalytic triad amino-acid H57 was found in combination with the T54S mutation. Using Jc1, the T54S mutant showed a 5 -fold reduction in susceptibility to TVR and a similar RC than wt Jc1 but was poorly infectious. Combination with V55A did not change susceptibility to TVR but abolished RC (T54S=157±72%, T54S+V55A=3±2%) whereas the combination of V55I mutation had no effect. Although the Y56F variant exhibited a similar susceptibility to TVR, RC and infectivity as wt Jc1, combination with the T54S mutation but not with T54A or R155K significantly decreased EC50 value (T54S =1162±511nM vs T54S+Y56F=327±178 nM).
Conclusions
A significant proportion of mutations conferring resistance to NS3 inhibitors were observed in NS3 inhibitor naïve patients. Replication capacity of the T54S mutant was strongly reduced by the V55A mutation whereas its susceptibility to TVR was improved by the Y56F polymorphism. Our data substantiate the role of natural polymorphisms in the modulation of resistance to NS3 inhibitors.


