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(:t:)-(lu,2~,3o)-9-[2,3-bis(hydroxymethyl)cyclobutyl]guanine (BHCG) is a 
nucleoside analog with potent in vitro activity against herpesviruses. The efficacy of 
BHCG against herpesvirus infections in mice confirms the interest in this compound 
as an anfiviral drug. BHCG triphosphate was enzymatically synthesized with 
thymidine kinase, GMP kinase, and nucleoside-5'-disphosphate kinase. The 
triphosphate is a competitive inhibitor with respect to dGTP incorporation into 
DNA by both HSV-1 DNA polymerase and HeLa DNA polymerase u. BHCG-TP is 
an uncompetitive inhibitor with respect to dATP and dTTP incorporation into DNA. 
BHCG-TP is a selective inhibitor of purified HSV-1 DNA polymerase ( K i =  0.012 
llM) compared to HeLa DNA polymerase o ( K i =  2.2 pM). BHCG-TP was 
examined for its ability to be incorporated into, and excised from, a synthetic 
(oligo:primer) DNA template in comparison to dGTP, acyclovir (ACV) tdphosphate 
and ganciclovir  (GCV) triphosphate. All four triphosphates studied were 
incorporated into the DNA template. Compared to dGTP, only limited extension of 
the primer occurred following incorporation of BHCG-TP or GCV-TP a~d no 
extension was seen following ACV-TP incorporation. BHCG monophosphate (MP) 
could be removed from the 3' terminus of the primer less readily than dGMP but far 
better than either ACV-MP or GCV-MP by the 3'-5' exonucleaso activity of the 
HSV-1 DNA polymeraso. 
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Peripheral (terminal) carbohydrate residues of protein-llnked oligo- 
saccharides do not play a role in the formation of infectious virus 
particles in all systems investigated to date. However, recent results 
indicate that interference with terminal glycosylation can increase the 
availability of viral glycoproteins for immune responses. To study these 
effects i_~nvlv.~o, virus specific Inhlbltors of terminal glycosylatlon are 
needed. We have described a strategy to obtain HSV-speciflc glycosylatlon 
Inhlbltors. This involves selective phosphorylation in infected cells of a 
nucleoside analog to a 5'-monophosphate, which inhibits translocatlon of 
sugar nucleotides from the cytoplasm into the Golgi compartment where 
terminal glycosylatlon occurs (Virology (1988), 160, 440-50). We tested 
several HgV-TK-aetivated nucleosides for thei r  potent ial  to enhance the 
ant igenici ty  of the HSV-1 glycoprotein gC-1, when added af ter  the i n i t i a t i o n  
of HSV-DNA synthesis. Of these, the analog 5-propyl-2'-deoxyuridine (PdU) 
a l t e r s  terminal glycosylation resul t ing in (a) a decrease in the proportion 
of hlghlybranched N-llnked ollgosaccharldes, (b) a decrease in terminal 
galactosylation and s ia ly la t ion ,  (c) an increase in the ava i l ab i l l t y  of gC-I 
for polyclonal neutral izing antibodies. The effect  is  s t r i c t l y  TK-dependent 
and is  not caused by an increased gC-1 synthesis, etc.  Further, PdU-5'MP 
inhibi ts  the pyrimldine sugar nucleotide translocatlon.  Hence, this  
strategy offers  the poss ib i l i ty  of designing herpesvirus specif ic  glycosyla- 
tion Inhibitors. 


