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The present paper is concerned with the general idea 

and experimental verification of the principle of chemical 

modification of RNA for the purpose of selective degrada- 

tion for sequence analysis. 

Obviously, modification of base residue only in the poly- 

mer chain of RNA will not directly effect the stability of the 

phosphodiester bond. V?ea.kening of the internucleotide bond can 

be achieved by appropriated interconversion of the ribose re- 

sidue. One of the possibilities is cleavage of the N-glycosi- 

die bond of appropriately modified nucleoside residue, as a 

result of this appeared the opportunity of tautomeric trans- 

formation of the cyclic form of the ribosyl residue to open- 

chain al-form. 

Appearance of a carbonyl in the p-position at the jr- 

phosphoester bond may direct the splitting by alkaline condi- 

tions to a way, involving p-elimination (Brown and Todd, 

1955; Baron and Brown, 1955) instead of usual for RNA way - 

formation and splitting of cyclic esters. 

This approach will be valid only if the rate of such 

P -el' ' lrmnstion (V,) is much greater, than the rate of usual 
vr3 

alkaline hydrolysis (V,). Presumably, a ratio -alO will 
va 

be enough for selective cleavage at the modified units and its 
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practical uses for sequence analysis. 

For verification of the approach proposed, we used the 

reaction of hydroxylamine with nucleosides and RNA, now studied 

in detail in this laboratory. 

It is known, that at high pH values hydromlamine reacts 

with RNB at 0' resulting ti cleavage of uracyl and the forma- 

tion of ribosylurea residues (Kochetkov, Budowsky et al., 1963) 

/I-II/. At elevated temperature or after prolonged treatment 

ribosylurea is transformed to ribosyloxime/I-II-III/ (cf. 

Schuster, 1961; Vezwoeru et al., 1961, 1963). 

As seen in Fig. 1, sFNA when treat& with concentrated hyd- 

roxylamine at pH 10.0 eU 37o 4 released a theoretical amount 

of isoxaaolidone (cf. Vexwoerd et al., 1961) and urea in ca. 

30 hours; after this, the amount of bound hydroxylamine remai- 

ned constant, thus indicating complete substitution of uracyl 

by oxime groupings /I -II-III/. The modified polymer trea- 

ted with cyclohexanone to remove oxime residues afforded the 

desired deuracil-RNA (IV) - model polynucleotide having poten- 

tial al-form ribose residues in place of uracil residues of 

the starting RNA. 

aA detailed description of the procedure will be published 
elsmhere. 
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Fig. 1. The reaction of yeast sRNA with hydroxylamine. 

-the isoxasolidone RNA ratio as revealed by 
optical densities of the polymer and monomer frac- 
tions, obtained by separation of the reaction mix- 
ture on Sephadex G-25 (%); -concentration of 
free urea in the reaction mixture (U/l OU 
d-+bound hydroxylamine ( 8/l OU) in poly&@)' 
fraction of the reaction mixture (Sephad&x G-25), 
determined after hydrolysis (lN HCl, 100 , 1 hr). 

Deuridylio-RNA (IV) could be cleaved by alkaline hydroly- 

sis according to two mechanisms (i) involving j3-elimination, 

leading to cleavage of the 3'-phosphodiester bonds at the mo- 

dified residues and (ii) the usual one, leading to cleavage 

of the 5'-phosphodiester bonds. In order to evaluate the pos- 

sibility of selective cleavage, the ratio of the rates of 

these reactions was to be determined. 

AGdEAdlUT4i:GR A G IfC AdCU=C G 

. . . 
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If p-elimination is co yleted practically before w 

marked alkalinehydrolysis B 
(- 

Va 
>/ EC), the content of nucleo- 

side-2'(3')-5'Gliphosphates in the hydrolysate will be equal 

to that of uridine in the starting HNA (18% the optical den- 

sity of alkaline hydrolysate of RNA at 2609~)~. On the other 

-9 if the rate of alkaline hydrolysis was of the same 

order or greater than that of p-elimination the amount of 

nucleosidediphosphates would drop down to zero; amount of in- 

organic phosphorous would rise up to ca 18% as limit. 

As revealed by chromatography of the alkaline hydroly- 

sate of deuridylic sRNA (sRNA IV) according to Bell et al., 

(1963) (Fig. 2) 18% of the optical density appeared in fact 

in the nucleoside diphosphate fraction; we did not find in 

this alkaline hydrolysate any detectable amounts of inorga- 

Fig. 2. The separation of alkaline hydrolysate of modi- 
fied sRI?A (IV) according to Bell et .al. 

120 OU of HNA (IV) alkaline hydrolysate 
(W KOH, 37'C, 20 hrs) are separated on a column 
of Sephadex A-23 (1 x 10 cm) with a linear gradi- 
ent of NaCl in 7 N urea; 250 ml gradient vessels. 

* The content of nucleoside diphosphates was calculated on 
bazi;90zYth; following FNA (yeast 

- 25.6%, U - 18.2%, 
"soluble'* RmA) composition: 

A C - 26.6%, Y U - 4.1%, others 
6.3%; ioik extinction coefficients were assumed 14.5, 11.9, 
9.9, 6.8, 8.6 and IO, respectively. 
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nit phosphorous, thus indicating the rate of p-elimination 

in alkaline medium to be at least 102-time higher than that 

of routine alkaline splitting of internucleotide bonds. 

The above experimental evidence demonstrated the removal 

of base residue to be enough for effecting selective chemical 

degradation of KNB by p-elimination end this approach to be 

very useful for selective degradation end sequence analysis 

of RNA. 

It will be mentioned also thab nuclaosiae uiphosphates 

formed after alkaline hydrolysis of modified RNA (IV) origina- 

te from nucleotides, neighbouring to the modified bases. This 

simple and convenient method for the analysis of frequency of 

nucleotide pairs (cf. M. Singer et al., 1959) may prove use- 

ful for studying template synthesis of RNA and afford some 

additional information for structural analysis of SRNA. 
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