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INHIBITION OF THE PIPST STAGE OF RNA L I M E  
BBACTION BY ATP ANAWGUBS 

BJuodka*,D.Labeiltyte 

Depzdmmt of Biocbemi8try and Bioplgmics, Vilnius Uniwmitiy. 
clmiionio 21,28#)09 V i l n i U t h a n i a  

Aktrrrct It was ahuwn that most ATP analogues which am modified with respect to 
polypharphate part of the molecule are competitive inhibitore of the Arst s t q e  of the RNA 
Ilp-ase reaction. All investigated cmrpormrls. with the exception of AMP and ADP, fmn a 
&t MI'-RNA ligase 

T4 RNA ligase @Olynucleotidyl synhtase, EC 65.18 hm been found to catalyze the 

ATP-dependent circularization and intermolecular joining of oligonucleotides. This 

In the Arst stage of the resction theRNA @me reactswith ATP to form the d e n t  

intemmiiate - AMP-RNA ligase (epA3 complex. This reactian is d-charecterized, as 

the optimal conditions for the reaction8, the inhibition of RNA ligase by several 
c ~ u n & 4 ~ ,  and the nature of the m l e n t  bond between AMP a d  the enzyrd have 

been prwiarrsly determined. We have investigated the influenu? of the ~ ~ ~ ~ M c a t i a n  of the 

-&put ofATP apm tha firet atageof the T4 RNA 1- reacth  h Bder to 

determine the effect of the phpbate moiety of ATP upan the reaction the followiq 
compounds were studied : adenosine (A), AMP, ADP, rthiwATP (D, 0,y-irnine-ATP 

367 
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JUODKA AND LABEIKYTE 3 68 

Idlwtm A A M P  A D P I  

*) ,PM - 20.0 12.0 0.2 2.0 
I50 

I I m w  V V I  

0.75 11.0 4.0 0.2 

1 0 0 
I I  II  II 
I I I 

P - P - X - P - O - P - -  

0- 0- 0- 

OH OH 

L R-W,Y-Q;X=Q II R - O ; Y - Q X - W  
III. R-W,Y=O;X=CHZ, IV. R=Ado;Y=X-O, 

V. R - m , Y - X = O ,  VL R - W , Y =  X-0;  
The preliminmy informaticin about efficiency of the inhibition was received fmm 

han dahpwmted in Table 1 it is caxluledthat all cumpan& ,with the exception 

of adenosine, 81'e inhibitma ofthe T4 RNA l@w. The addition of one 0, two (ADP) 

or fwr phosphates (ademsine S-tetraphasphate) to the ademmine incmmes the efficiency 

of inhibition in direct proporhau . to the number of phosphate residues. "bee experiments 

1 e d F l e t o ~ l u ~ t h a t t b e p o ~ ~ p a r t o f A T P i s v e y i m p o r b n t i n t h e r e a c t i o n o f  

ATP with the eqyme. The best inhibitma are .ycthlo-ATp end adeuoeine F - t e m t e  

InoadertofwlacdmKkrm ' thekineUc8oftbenaction,the~fmtheinhibitore of 
RNA 1- were determined. The kinetics of labeled AMP-RNA li-e complex 

half inhibith &ta (Table 1). 

formation was iwestwted in the of different --ti- of [lh ATP and 
inhibitas {Table 2). 
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Inhibitom 

* )  Yields of thecovalent 

plex fnmation (%) 
A M P - R N A ~ ~ E ~ ~ I I P  

TABLE 3. "he yields of the covslent AMP-RNA ligase oamplex fannation drning the 
mactian of ATP anala[(rres with RNA hgase. 

I I1 111 IV v VI 

a 9B 32 10 10 70 

9 Under the conditionr of the reaction (e, 5 min) ATP with RNA 1- yields 6S% of 
cavalent AMP-RWA ligrree 

We have h n d  that all A'IT eaalopzs am mmpetitiveinhibitors of the h t  staged 

the RNA ligase reaction. The best inhibitors are rthieATP (I) epld adenosine 5'- 

t e ~ t e ~ , w h i c h l e d r a t o ~ u d e , t W t h a t e l ~ t a t i c i n t e m c b  'm of ATP and 
RNA 1ignaeisveryirmpCptlnt in the fht  stage of thenxdon. However, ampomds 0 
and 0 which are joined to an additional adenosine jgmp exhibited mrpch nigher values 
fm & in annp.riwnwith CamPQlIlyb (D and CVD, reapectiveb. This d d  indicate, that 

other fsctors besides electmshtic forces play a role in the inhibition as both sets of 

armpounds and IV, V and VI) contain the same number of phosphate residues. We 

that this ep6sct is detrrminedby the steric Muence ofthe adclitimsl sdamine 

reaidrae in the case of wmpamds 0 and@). The efficienqrdRNA ligame inhibitimby 

ATP Wrrlq(0es aepandr thereknot onlyuptmtbequantityofphoaphategmqminthe 
inMbiDnrlmlwplebut droppan tkslktiftrtion at tb rphpbxm cdrmdATP. 

It in known that RNA ligrrs and its adenyiated MaoIpt mqy be lreparatedhy 8D8 

eledmphansir'. This method wna med foe the eotimatlm of the type of bindirrg &AMP, 

ADP 9d ATP d q m s  with RNA ligme. It was shown tbat dl investigated compounds, 
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3 70 JUODKA AND LABEIKYTE 

with the tntception of AMP and ADP, farm a covalent AMP-RNA li8aae mmplex. The 

yielda of reactian are represented in Table 3. 
These lqnximnb sbrrw tlat cxmpould (lv.w are p(xIr substrate of the fil3t S t q p  

of the RNA ligaae reaction. It is very mteresting to mention that adenosine 5'- 
tetmpbsphate is a somewbat bettersuhetrate than ATP itself. Thie fact s h  o m  more 
that tbe quantity ofpbsp!mte gmrrps in the ademosim nucleotide is very importaut far the 
covslent AMP-RNA hgme complex farmstion. 

greatfal to DrAm and Dr.V.Saba- 
buskiene for the helpful dismsions, and Dr.S.Sasnauskiene far the synthesis of 

m c m  
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