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Although nueleoside analogs are potent iuhibi tors  ef Epstein-Barr 
virus (EBV) repl ica t ien  in  preductive infection,  neither these nor other 
an t lv l ra l  drugs affect  la tent  EBV infectlon.  Specifically,  none of the 
drugs tested has had any effect  on EBV episomes, the in t r ace l lu l a r  
gsnomtc foz~. Episomal repl icat ion and maintenance require not only cis- 
acting elements of the plasmid origin o£ repl ica t ion (eri-P) ,  but also a 
~ - a c t i n g  function supplied by EBV nuclear antlgen-I  (EBNA-I), brought 
about by binding of this  protein to the or~-P elements. Synthetic 
ollgodeoxynuclootldes anCisenso to the ceding strand for EBNA-I 
speci f ica l ly  blocked the synthesis of EBNA-1 as analyzed by Western b lot  
and antlcomplement iwlunofluorescence, In contrast ,  similar treatment 
with sense ollgomers had no apparent effect  on EBNA-I synthesis. Nith 
the reduction in EBNA-1 synthesis there was a s t r ik ing  concomitant 
reduction in  episomal copy number. Thus, this  experiment provides the 
f i r s t  successful attempt to block both EBV la ten t  gene expression and 
episomal repl ica t ion and may provide a conceptual approach for treatment 
of l a ten t  herpetic infection.  
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The triphosphates of the synthetic antiviral compounds (±)-(In, 2~, 3a)-9- 
(2 ,3-bis[hydroxymethyl]cyclobutyl)guanine (BHCG), ( + ) - ( l a , 2 ~ , 3 a ) . 9 -  
(2-hydroxy-3[hydroxymethyl]cyclobutyl) guanine (HHCG) and acyclovir (ACV) 
were prepared enzymatically with thymidine kinase, GMP kinase, nucleoside-5 °- 
dlphosphate kinase and purified by high performance liquid chromatography. 
These nueleoside triphosphates were then compared for their inhibitory activity 
against  wild type and mutant  herpes simplex virus type 1 (HSV.1) DNA 
pelymerases. The HSV-1 polymerases were derived from extracts of HSV-1 
infected HeLa cells or of yeast cells expressing the viral enzyme from an inducible 
vector containing either the wild type HSV-1 polymerase gone or the gone 
containing a point mutation introduced by site directed mutagenesis. Point 
mutations were analyzed in this study which altered the sensitivity of the HSV-1 
enzyme to various pelymerase inhibitors: TYR696 to HIS696 or ASN815 to 
SER815. The mutation at  residue 815 conferred strong resistance to ACV 
triphosphate (TP), moderate resistance to HHCG-TP and no resistance to 
BHCG-TP. The mutation at residue 696 conferred resistance to aphidicolin but 
not to any of the nueleotide analogs tested. These results suggest that BHCG-TP 
interacts with HSV-1 pelymerase in a manner distinct from either ACV-TP, 
HHCG-TP or aphidicolin. 


