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ABSTRACT. We have applied Pb*” to the structural analysis of 55 rRNA from Pseudomonas alcalige-
nes. The mode of Pb**-induced clevage on 58 rRNA has shown several specific features which may
be utilized for the examination of tertiary structure of 55 rRNA: Pb** does not attack the stable helical
stems; single stranded regions or bulges are attacked in variable susceptibilities depending on the posi-
tions of the sequences or the bases on the molecule; unstable helical region d is not attacked at all;
only 3’ sided strand of unstable helical stem C is weakly attacked, leaving 5' sided strand unattacked.
Based on the Pb?~ cleavage properties and the structural analysis of Xanthomonas celebensis 55 rRNA,
we have proposed a working hypothesis for the tertiary interactions in 5S rRNA.
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Fig. 1. 12% polyacrylamide gel electrophoresis frac-
tionation of the 3'-end labeled 5S rRNA after Pb(Il)-
induced hydrolysis.: Reactions were performed in the
presence of Ph(Il) acetate at the final centrations of
0.01 mM (lanes 1), 0.1 mM (lane 2 and lane 5), 1 mM
(lane 3 and lane 6) and 10 mM (lane 4 and lane 7)
in buffer A (lanes 1 to 4) and buffer B (lanes 5 to
7). Lane C, incubation control; lanes T1 and OH,
RNase T1 and alkali ladders, respectively. The Se-
quence is numbered by every G residue.
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Fig. 2. 12% polyacrylamide gel electrophoresis frac-

tionation of the 3'-end labeled 5S rRNA after enzy-
matic hydrolysis. Lanes 1 to 3, RNase V1 for 5, 10,
15 min; lanes 4 and 5, nuclease S1 at pH 7.5, pH 4.5,
respectively; lanes T1 and OH, RNase T1 and alkali
ladders, respectively. The Sequence is numbered by
every G residue.
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Fig. 3. Summary of the probing experiments represented on the secondary structure of P. alcaligenes 55 rRNA.
The secondary structure used here is that of minor modification of our consensus model for procaryotic 5S
rRNAs.” Enzymatic accessibilities of RNase V1 cuts, strongly (&) and weakly (=>). Nuclease S1 cuts, strongly

(» ) and weakly (»). Pb(Il)-induced cleavages, strongly (—) and weakly (—). The dotts -- and ----

denote

stable and unstable base pairs, respectively. Dotted circles at positions 1, 2, 86, 90, 119 and 120 denote the
nucleotide deletions. They are added for the convenience of numbering of the sequence.
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