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    Abstract
ß-L-1-[5-(E-2-bromovinyl)-2-(hydroxymethyl)-1,3-(dioxolan-4-yl)] uracil (L-BHDU) prevents varicella-zoster virus (VZV) replication in cultured cells and in vivo. Its mechanism of action was investigated by evaluating its activity against related herpesviruses and by analyzing resistant VZV strains. L-BHDU was effective against herpes simplex virus type 1 (HSV-1) with an EC50 of 0.22 µM in human foreskin fibroblast (HFF) cells. L-BHDU also inhibited HSV-2 and simian varicella virus (SVV) to a lesser extent. VZV mutants resistant to L-BHDU and other antiviral compounds were obtained by serial passage of the wild type VZV pOka and VZV Ellen strains in the presence of increasing drug concentrations. VZV strains resistant to L-BHDU (L-BHDUR) were cross-resistant to acyclovir (ACV) and brivudin (BVdU) but not to foscarnet (PFA) and cidofovir (CDV). Conversely, ACV-resistant strains were also resistant to L-BHDU. Whole genome sequencing of L-BHDUR strains identified mutations in ATP-binding (G22R) and nucleoside binding (R130Q) domains of VZV thymidine kinase (TK). The wild type and mutant forms of VZV TK were cloned as GST fusion proteins and expressed in E. coli. The partially purified TKG22R-GST and TKR130Q- GST proteins failed to convert thymidine to thymidine monophosphate whereas the wild type TK-GST protein was enzymatically active. Similarly, L-BHDUR virus TK did not phosphorylate the drug. As expected, wild type VZV converted L-BHDU to L-BHDU monophosphate and diphosphate forms. In conclusion, L-BHDU effectiveness against VZV and HSV-1 depends on thymidine kinase activity.
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