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A method of de te rmin ing  the t e rmina l  nucleoside in r ibonucleic  acids by coupling 2 ,4 -d in i t ro -  
phenylhydrazine  with pe r ioda te -ox id ized  t-RNA has  been developed.  

In o r d e r  to i nc rea se  the sens i t iv i ty  of nonradioact ive  methods of de te rmin ing  t e rmina l  nucleosides  in 
r ibonucle ic  acids  (RNA), the reac t ion  of 2 ,4-din i t rophenylhydrazine  (2,4-DNPH) with per ioda te -ox id ized  
tota l  t -RNA has  been studied. The oxidation of t -RNA was c a r r i e d  out with 0.1 M sodium per ioda te ,  and its 
dialdehyde der iva t ive  was  coupled with 2 ,4-DNPH in 2-methoxyethanol  [2]. However ,  under  these  conditions 
we were  unable to obtain dini t rophenylhydrazine  de r iva t ives  of t -RNA in sa t i s f ac to ry  yield.  The yield of r e -  
action p roduc t s  was  de t e rmined  by compar ing  the m o l a r  extinction coeff icient  of the 2,4-DNPH der iva t ive  
of the t -RNA at 355 nm with the m o l a r  extinction coeff icient  at the same  wavelength of 2 ,4-DNPH d e r i v a -  
t ives  of nuc leos ides  that  we had synthesized p rev ious ly  [1]. In view of the low yield,  in o rde r  to de te rmine  
the op t imum conditions for  coupling 2 ,4-DNPH with per ioda te -ox id ized  t -RNA we p e r f o r m e d  a s e r i e s  of ex-  
p e r i m e n t s  at va r ious  pH va lues  and t e m p e r a t u r e s  in a t h r ee -componen t  s y s t e m  of solvents  ( w a t e r - e t h y l  
a c e t a t e - e t h a n o l ) .  The best  yield was  found at 37~ and pH 3.25 (Fig. 1). Rais ing or  lowering the pH or  the 
t e m p e r a t u r e  led to a s m a l l e r  yield.  In o r d e r  to de te rmine  the t e rmina l  nucleoside,  the coupling of 2,4-  
DNPH with pe r ioda te -ox id ized  t -RNA was  c a r r i e d  out under  the op t imum conditions.  

The method m a k e s  it poss ib le  to de t e rmine  the 3 '  end of a r ibonucleic  acid, and the amount of s t a r t -  
ing ma te r i a l  r equ i red  is 10-20 t imes  l e s s  than in the de te rmina t ion  of the same  end by o ther  nonradioact ive  
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Fig.  1. Change in the reac t ion  of 2 ,4 -d in i t rophenyl -  
hydraz ine  with pe r ioda te -ox id ized  t -RNA as func-  
t ions of the pH, the t e m p e r a t u r e ,  and the t ime  of the 
reac t ion .  1) pH 3.25, 37~ 2) pH 3.25, 22~ 3) pH 
3.6, 37~ 4) pH 3.6, 22~ 

methods [3,4]. It may  also  p rove  suitable for  the 
de te rmina t ion  of 3' end or the t e rmina l  sequence in 
h igher  molecu la r -we igh t  RNAs and also for  the 
automat ion of t e rmina l  ana lys i s .  

E X P E R I M E N T A L  

P e r f o r m a n c e  of the Analysis .  One mg of c a r e -  
fully pur i f ied  t -RNA was  dissolved in 0.05-0.1 ml  
of 0.05 M aceta te  buffer  (pH 5), and 0.025 ml  of 
0.2 M sodium per ioda te  was added. Oxidation was  
c a r r i e d  out in the da rk  at r oom t e m p e r a t u r e  for  1 h. 
The excess  of sodium per iodate  was  prec ip i ta ted  by 
the addition of 1 mg of po ta s s ium chloride at 0~ 
After  centr ifuging (3500 rpm) ,  the supernatant  
liquid was poured into another  centr i fuge tube. The 
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dialdehyde der iva t ive  of t -RNA was p rec ip i t a ted  with ethanol and centr i fuged off. The res idue  obtained was 
d isso lved  in 0.2 ml of 0.1 M ace ta te  buffer  (pH 3.25), and 0.25 ml  of a sa tu ra ted  ethyl ace ta te  solution of 
2 ,4-DNPH was  added. The t w o - l a y e r  mix tu re  was  homogenized by the addition of ethanol.  After  having 
been  t he rmos t a t ed  under  the conditions given prev ious ly  for  2 h, the mix tu re  was  subjected to five t r e a t -  
men t s  with ethyl aceta te  to r e m o v e  the excess  of 2 ,4-DNPH. The modif ied t -RNA was prec ip i ta ted  with 
ethanol,  dr ied  in vacuum ove r  P20~, and d isso lved  in 0.3 ml  of borax-phospha te  buffer  (pH 7.7), and this 
solution was  t r e a t e d  with 0.5 mg  of panc rea t i c  r ibonuc lease .  After  the solution had become turbid (2-3 
min),  1 ml  of ethanol was  added, the mix tu re  was centr i fuged,  the supernatant  liquid was evapora ted  in 
vacuum,  the resu l t ing  res idue  was  dissolved in 2-3 drops  of ethanol,  and the 2 ,4-DNPH der iva t ives  of the 
t e rmina l  nuc leos ides  of the t -RNA that  had been split  off we re  identified ch romatograph ica l ly  and spec t ro -  
pho tomet r i ca l ly  with the aid of p rev ious ly  synthes ized 2 ,4-DNPH de r iva t ives  of nueleos ides  [1]. The ana ly-  
s is  showed that the t e rmina l  nucleoside of t -RNA is adenosine.  
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