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In recent  yea r s ,  considerable  successes  have been achieved in the enzymatic  synthesis  of oligonucleotides by 
pancreat ic  RN-ase  [1], and RN-ase  T 1. In addition, the synthesizing activity of the guanyl -RN-ase  of act inomycetes 
has been studied [3]. We have isolated a guanosine-specif ic  r ibonuclease  from the cul ture liquid of the actinomycete 
Act inomyces nurse  and have ca r r i ed  out exper iments  in order  to elucidate the synthesizing capacity of this enzyme on 
the basis  of the synthesis  of all the guanosine-conta ining dinucleoside phosphates (GpNp) from guanosine 2' ,  3 ' -  
cyclophosphate (G > p) and nucleotides (Np). 

The react ion was ca r r i ed  out mainly  by a published method [3]. The optimum yield of dinucleotides was found 
after 6 hr at a rat io of G >p to Np to guanyl -RN-ase  of 2pM : 30 pM : 600 activity units  in 0.2 ml (besides GpGp) of 
0.05 M phosphate buffer, pH 7.2, at 5 ° C. After  the react ion the enzyme was inactivated by the addition of concentrated 
formic acid to a final concentrat ion of 0.5 M. 

The components of the react ion mix ture  were separated by chromatography (40 hr) on prepara t ive  Whatman 
3 MM paper in System (1): isobutyric  ac id -0 .5  N NH4OH (10: 6), pH 3.6 [3]. The spots of the dinucleotides were cut 
out, washed with ether,  and eluted with water. The products of synthesis  were identified spectrophotometr ical ly  [4] 
and by hydrolysis  with guanyl -RN-ase  [3], with subsequent  chromatography of the cleavage products on FNLL (GDR) 
paper,  GpCp in System (2): i sopropanol -HCI-H20 (170 : 41 ml; water to 250 ml) and then in System (3): e thanol -1  M 
ammonium acetate,  pH 3.8 (7.5 : 3); and GpUp, GpAp, and GpGp in System (4): e thanol -1  M ammonium acetate,  pH 
7.5 (7.5 : 8) and then in System 3. 

The yield of the dinueleotides GpCp and GpUp amounted to 30-35%, and that of GpAp 10% of the amount of G > p 
taken; GpGp was identified but was not de te rmined  quantitatively. 

Thus we have confirmed the capacity of the guanyl -RN-ase  of Actinomyces nurse  for catalyzing the formation of 
a phosphodiester bond on the bas is  of the synthesis  of all the guanosine-containing dinucleoside diphosphates and have 
developed a fa i r ly  convenient  method for the enzymatic prepara t ion  of these dinucleotides in smal l  amounts.  
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