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ABSTRACT. The primary and secondary structures of Xanthomonas palargonii 53 rRNA were deter-
mined. The higher order structure of the 58 rRNA was also analysed using several ribonucleases and
chemical probes, such as ethylnitrourea, Pb**, dimethylsulfate and diethy] pyrocarbonate. Ethylnitrourea
was used for probing the phosphate groups involved in the tertiary interactions in the 58 rRNA. Nucleoti-
des Gy, Az, Gis, Az, Gas, Guo and Ay in unstable helical region d, nucleotides Cs; Cy, As. and Cy
in loop ¢, nucleatides A,y and Gy; in stem C became resistant to ethylnitrourea modification in the presence
of Mg?*. On the basis of findings from chemical and enzymatic studies, and also Pb** -induced cleavages,
it was concluded that region b-C and unstable helical region d may act as hinges in the folding of
55 rRNA.
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Fig. 1. 12% polyacrylamide gel electrophoresis frac-
tionation of the 3'-end labeled 55 rRNA after DMS
(guanine, cytosine), DEPC (adenine} and kethoxal
{(guanine) modifications. T,, RNase T,; OH, alkali lad-
ders; KET, kethoxylation; N, S and D, native, semide-
natured and denatured condition, respectively. The
sequence is numbered by every G residue.
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Fig. 2. Secondary structure of 55 rfRNA from X, pala-
rgonii. The phosphodiester bonds cleaved by enzyma-
tic and chemical probes are indicated on the structure.
» and *-- denote stable and unstable base pairs,
respectively. Nuclease S1 (strong <—, weak <--);
RNase V1 (strong «—, weak «--); RNase T1 (strong
«, weak <-); kethoxylation in the presence of M¢®*
([G) and in the absence of Mg®" ((G)); methylation
of guanine in the presence of Mg®* by DMS (©) and
in the absence of Mg?* by DMS (:@.): carbethoxylation
in the presence of Mg?* (@) and in the absence of
Mg?* (3); methylation of cytosine by DMS (A).
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Fig. 3. 12% polyacrylamide gel electrophoresis frac-
tionation of the 3'-end labeled 5S tRNA after Ph(II)-
induced hydrolysis and phosphate alkylation experi-
ments (ENU). Pb(ll}-induced hydrolysis: lanes 0.01
to 2 reactions performed in the presence of Pb(I)
acetate at the final concentrations of 0.01 mM (lanes
0.01), 0.1 mM (lane 0.1, 1 mM (fane 1) and 2 mM
(lane 2) in renaturation buffer. Phosphate alkylation
experiments (ENU): Native conditions, lane 1 and
lane 3 for 30 min or 1 hr at 20 C; Denaturing condi-
tions, lane 2 and lane 4 for 2 min or 10 min at 80 C,
respectively. A, carbethoxylation of adenine; C, incu-
bation control; T, and OH, RNase T, and alkali lad-
ders, respectively. The sequence is numbered by
every G residue,

s Hado] sl A=|Ed d VA, C WA, ¢
25 gler] Poitel] oft iR W o
Ur7b PHE Ee Hd $EE9 A
Aol wte} d¥H oz dohbs 7E & T YAt
(Fig. 4).

A, B, C, D EENE Mg & do 2
NES RE QA So) JdEVEZ S fH o)l o}
3 ubg-g W Ph*ol| ofgh 7prEs) uhg-g whA)

1995, Vol 39, No. 9

GGGGACCGCUM C€G CGACGCH GUGGGCU <™
AT Ao Al ow

c san “a 6N

UG AN

Fig. 4. Summary of the probing experiments repre-
sented on the secondary structure of X, palargonit
55 rRNA. Ethylnitrosourea-resistant site; Pb(II)-in-
duced cleavages; strong (=») and weak (),
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