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The in ter feron- induced enzyme, 2-5A synthetase, e f f e c t s  the  conversion: nATP + p p ~ A ( p A ) ~ - ~ t  

(n-1)ppi. However, t h i s  enzyme can a l so  add adenylate residues, i n  2 ' ,5 ' - l inkage,  t o  a  v a r i e t y  

of nuc leot ides  o r  o l i gonu l ceo t i des  supp l ied  as primers. I n  one such reac t i on ,  o r i g i n a l l y  

reported by B a l l  and White, diadenosine tetraphosphate becomes 2'-adenylated t o  g i ve  the  products  

A5'pppp5'AZ'(p5'A)n. I n  order  t o  prov ide an independent chemical conf i rmat ion  of t h e  s t r u c t u r e  

of these enzymatic products, and t o  prov ide analogues t h a t  would be useful i n  f u r t h e r  d e l i n e a t i n g  

the r e l a t i o n s h i p  between 2-5A s t r u c t u r e  and a c t i v a t i o n  o f  t h e  2-5A-dependent endoribonuclease. 

we have chemica l ly  synthesized a  number o f  d e r i v a t i v e s  o f  2 ' ,5 ' -o l igoadeny la tes  "capped" a t  t h e  

5 ' - terminus w i t h  adenosine polyphosphates. 

The c??:c%c?e2t ides ?5'p;5'??'p,?'r?!?,i;'p, A  1 a,id X8ppp5':2'ij,?'pA(Aii A ) prepared 2  3  3 3  

by reac t i on  of AMP o r  ADP, respec t i ve l y ,  w i t h  the  5 ' -phosphoroimidazol ide o f  A2'pAZVpA. 

A5ppppS1A2'(p5'A) ( n  = 1, Ap A ; n-2, Ap A ; n.3, Ap4A4) were syntheqized by r e a c t i o n  of n  4  2  4  3  

p5'AZ1(p5'A),, (n=1%3) w i t h  adenosine 5 ' - t r imetaphosphate.  A l l  s t r u c t u r e s  were conf i rmed w i t h  

' H  and 3 1 ~  NMR, and by d i r e c t  comparison w i t h  enzymatic products,  

I n  e x t r a c t s  o f  mouse L c e l l s  programmed w i t h  encephalomyocardi t is  v i r u s  RNA, Ap4A4 and Ap4A3 

were approximately equ ipotent  w i t h  2-5A as i n h i b i t o r s  o f  p r o t e i n  synthes is  ( ICS0 % lo-'!). The 

oligomers Ap3A3 and Ap4A2 were approximat ley 100 x l e s s  a c t i v e  than 2-5A, and Ap2A3 was w i t h o u t  

discernable a c t i v i t y .  Thus t h e  order Ap4A4 1. Ap4A3 ?. 2-5A >> Ap3A3 % Ap4A2 >> Ap2A3 was obtained. 

32 When a f f i n i t y  f o r  the  2-5A-dependent endonuclease was determined (by displacement o f  2-5AI p]- 

PCP from endonuclease), a l l  of t h e  analogues as we l l  as 2-5A i t s e l f  has s i m i l a r  a f f i n i t i e s  f o r  

the endonuclease except f o r  Ap4A2 which was bound t o  the  endonuclease 1.100 x  l e s s  e f f ec t i ve l y .  

These r e s u l t s  show t h a t  b lock ing  o f  t h e  5 or  y phosphates of the  t r a n s l a t i o n a l  i n h i b i t o r s  

ppA2'pAZ'pA o r  pppAZ'pA2'pA leads t o  a  l o s s  of a b i l i t y  t o  a c t i v a t e  the  2-5A-dependent endo- 

nuclease even though these ol igomers b ind t o  t h e  endonuclease as w e l l  as 2-5A i t s e l f .  The 

resu l t s  obta ined w i t h  the  tetraphosphate Ap4A3 and Ap4A3 conf i rm t h e  e a r l i e r  assigned s t r u c t u r e s  

and the b i o l o g i c a l  a c t i v i t y  of the  products of the  2-5A synthetase reac t i on .  


