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X-ray crystal structure 
of vaccinia thymidylate 
kinase (TMPK) to 
assist antiviral therapy 
development

The X-ray crystal structure of the vaccinia virus TMPK may aid the 
design of antiviral therapies. Protein crystallography and computational 
modeling showed that, unlike the human variant, vaccinia TMPK 
has a pore in its thymidine binding pocket that allowed the protein 
to accommodate bulkier bases like brivudin monophosphate and 
deoxyguanosine monophosphate (dGMP). The larger bases are 
phosphorylated and stabilize viral TMPK more efficiently than human 
TMPK, suggesting that targeting the pore could avoid side effects 
potentially associated with blocking the human variant of the enzyme. 
Next steps include using the structural data on vaccinia TMPK for the 
rational design of antivirals.
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