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ABSTRACT. The higher order structure of Pseudomonas alcaligenes 5S tRNA has been investigated by us-
ing (n’-mesitylene) manganese (I) tricarbonyl hexafluorophosphatefMTH-Mn (I)], dimethylpyrocarbonate, po-
tassium permanganate as chemical probes. The sequences cleaved strongly by MTH-Mn (I) on the tertiary struc-
ture of the 58 rRNA are G,AUGG;; of loop a, G5; AAGUGAAGC, of the region b-C, UsAGCGs of the region
B-a, and G;,AUGG of loop d. Based on such cleavage patterns of 5S rRNA by MTH-Mn(I) and other chemical
probes, we presume that the sequences strongly cleaved form pocket-like structure as in the the corner of L struc-

ture of tRNA™. We also presume that the region b-C and loop d together play a role of hinge in forming the
pocket-like structure in the 5S rRNA.
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Fig. 1. 12% polyacrylamide gel electrophopresis fractionation of the 3'-end labeled P. alcaligenes 5S RNA after MTH-Mn
(D-induced cleavage. Prior to cleavage, 5S RNA was renatured in a buffer containing 25 mM Tris-HC, 100 mM NaCl, and
5 mM MgClz: (A) lane 1 through 3, 20 min at 25 °C; lane 4 through 6, 5 min at 25 °C. Reaction conditions are as follows:
lane 1 and 4, MTH-Mn(]) only; lane 2 and lane 5, MTH-Mn(l) plus 3-mercaptopropionic acid; lane 3 and 6, MTH-Mn(T)
plus 3-mercaptopropionic acid and hydrogen peroxide (complete reaction), respectively. T, RNase T;; OH, alkali ladders; C;,
control. (B) Cleavage reaction was carried out in the presence of 7 mM H,O; and 7 mM 3-mercaptopropionic acid at vari-
ous temperatures and incubation times: lane 1 and 2, 5 min or 20 min at 5°C; lane 3 and 4, 5 min or 20 min at 25 °C; lane
3 and 4, 5 min or 20 min at 55 °C, respectively. T, RNase Ti; OH, alkali ladders; Cy, control.
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Fig. 2. 12% polyacrylamide gel electrophoresis frac-
tionation of the 3'-end labeled 5S rRNA after DMS
(guanine and cytosine-specific), DEPC (adenine-specific)
and KMnO, (uracil-specific) modifications. G, guanine;
A, adenine; C, cytosine; U, uracil; T, RNase Ti; OH, al-
kali ladders; C;, control; N, S and D, native, semi-dena-
turing and denaturing condition, respectively. The se-
quence is numbered by every G residue.
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Fig. 3. The representation of MTH-Mn(I)- and several other chemical probes-induced cleavage pattern on the backbone
of P. alcaligenes 5S rRNA. All the cleavage reactions using MTH-Mn(I) were carried out only with the native structure
of 58 rRNA, and the cleavage sites are denoted by arrows: =, strong; —, weak. The cleavage reactions using the other
chemical probes were carried out under the varying conditions, native and semi-denatured. Varying reactivities of chem-
ical probes: A\, reactive under native condition; O, reactive under semi-denaturing condition, but not under the native

condition; O, reactive only under denaturing condition.

--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 con-

venience of the numbering of the sequence.
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