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Fig. 1. Diagram showing the position of nucleotides from a complete ribonuclease T 1 digest (A) and a complete pancreatic ribo- 
nuclease A digest (B) of broad bean root 5.8 S rRNA after fractionation by ionophoresis in cellulose acetate at pH 3.5: 1) followed 
by DEAE-cellulose paper in 7% formic acid; 2) [ref. 10]. Secondary digestion products are given for each fraction. Figures in 
brackets represent molar yields when greater than unity, oligonucleotides occurring in submolar quantities have been omitted. 
X, Y and Z are probably minor bases. B indicates the position of the blue dye (xylene cyanol F.F.). The 3' end group -UOH was 
determined using snake venom phosphodiesterase and alkaline hydrolysis [11 ]. A 5' end group could not be found. 

fingerprint of  5.8 S RNA from roots is shown in fig. 
1A. The end groups and each fragment larger than a 
dinucleotide were quantified for radioactivity by 
scintillation spectrometry and analysed further by 
digestion with pancreatic A ribonuclease [10]. The 
fingerprints of  5.8 S rRNA from stems and leaves were 
identical to those of  root 5.8 S rRNA; the oligonucleo- 
tides were present in similar yields and gave the same 
products upon digestion with pancreatic A ribonuclease. 
The three 5.8 S RNA species were also fingerprinted 
after complete digestion with pancreatic A ribonuclease 
(see fig. 1 B) and each fragment was completely digested 
with ribonuclease T 1 . Again no sequence differences 
could be detected. 

The T 1 and pancreatic A ribonuclease fingerprints 
of  root 5 S RNA (fig. 2 A and B) are quite different 
from the corresponding fingerprints of  5.8 S RNA. 
But again, T 1 and pancreatic A fingerprints of  5 S 

rRNA from roots, stems and leaves are very similar 
and oligonucleotides gave identical products when 
digested with pancreatic A and T l-ribonuclease 
respectively. 

In addition to those oligonucleotides which occur 
in 5 S and 5.8 S RNA in molar, bimolar and trimolar 
quantities, there are some present in fingerprints (not 
shown in figs. 1 and 2) with molar yields of  0 .1-0 .3 .  
These could arise from: 1) minor heterogeneity in the 
5 S and 5.8 S RNA's; 2) contamination by rRNA break- 
down products; 3) contamination by 4 S (transfer) 
RNA and 4) RNA of fungal or bacterial origin. Although 
we get clear separations of  5.8 S, 5 S and 4 S RNA's 
in our gels [see ref. 9] and can therefore eliminate 
possibility 3), we cannot distinguish between possi- 
bilities 1), 2) and 4). 

There are certain restrictions in the methods we 
have used to distinguish between two sequences. For 
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Fig. 2. Diagram showing the position of nucleotides from a complete ribonuclease T1 digest (A) and a complete pancreatic ribo- 
nuclease A digest (B) of broad bean root 5 S rRNA after the two dimensional fractionation procedure described in the legend of 
fig. 1. The 5' end group pA- was determined using alkaline hydrolysis and alkaline phosphatase digestion followed by alkaline 
hydrolysis [ 11 ]. C? represents cytidine 2', 3' cyclic monophosphate. 

example, two changes in a single ribonuclease T 1 
oligonucleotide may pass undetected provided they 
are compensating as exemplified by C - C - A - C - U - C -  
Gp and C - U - A - C - C - C - G p .  Statistically, it is very 
unlikely that a compensating substitution of  this type 
will occur if there are no detectable single changes. 
Analysis of  pancreatic A ribonuclease oligonucleotides 
further reduces the number of  undetected complemen- 
tary substitutions. 

To conclude, within the limitations o f  the proce- 
dures used, we have found no evidence for tissue- 
specific sequences of  5 S and 5.8 S rRNA in the 
broad bean. 

This work forms part of  a programme designed to 
determine the complete nucleotide sequences of  broad 
bean cytoplasmic and chloroplast 5 S RNA's. 
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