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2 9} Xanthomonas celebensis 58 rRNAE 2] A3l E48 yhia) ety uhyog 2 Q7=
W oJAbEEE Z AL ] 55 fRNAE 119709) FEHElng FAF glog MY F 2y
-3k 17 9tk 2] o] SS rRNAY X maltophitic D X. citi®] AMNY §-Dgho) 7}9)2) $aig)
A715 s o sl Aok, ARY X ceebensis 55 rRNAS) o3}tz B oF o] o]u] AN =
7V2| Xanthomonas 52 AE o9 41312, 5719) o) 3 A E71¢} 5702 g7t ma] 22w 2709
WA F2E 7HAI Uk X celebensis 5S rRNA £ W9 435z dSAgA40g o]43 &
A2 Fe()-EDTAE AH8-3t 55 (RNAE 27l whgoz ¥43)dd) 55 rRNAARS] UyisCCCAU,
T8 ARAL 1A dEAMAEE E4ARY O3 Ze] M, 79 1-C, 32 H,3} e] Hpell &
o47ke] ojd|iAl A71Eo] HERIY ool gt FpAR 7IAA EHe A, Mgte] du A
az] M, Z2] Hy, ¥ 79 D-Lell sle 3749 FSH2El= 27| Eo] Fe(ID-EDTAS Fodzpgol ML
dehile AOlH 28) Hish 22) Hy7b ol e 28 we) Mo AR E 4 S st Ho 235,
o] Aatt 8ol 79 [-Cet T4 D-I, FAAE 248 Ao YA€ 2 Hi& A 2A(pH 554014
HIEEY Q74 A:CES T TH 379 7|2 o]Fejrle T2lF g4tce AL YUtk

ABSTRACT. The primary and secondary structure of the 55 rRNA isolated from Xanthomonas celebe-
nsis were determined by enzymatic and chemical degradation methods. It consists of 119 nucleotides
and contains no modified nucleosides. As with the 55 rRNAs of X. malfophilia and X. citri, it contains
an additional uridine residue on the 5'-terminus. Its secondary structure was almost identical to the
models previously proposed by us for the 55 rRNA of two Xanthomonas species. Its secondary structure
consists of five helices, five loops and two bulges. The tertiary interactions in the 55 rRNA molecule
were analyzed by Fe(ID-EDTA treatment and hybridization method using deoxyhexamer. From the fact
that some adenine residues in loop M, region [,-C, loop H,, and loop H, become susceptible to diethylpy-
rocarbonate when the 55 rRNA was hybridized with deoxyhexamer complementary to the sequence
UssCCCAU, and that some nucleotide residues in loop M, loop H, and region D-I; become resistant
Fe(I)-EDTA cleavage in the presence of Mg®*, it is presumed that loops H, and H, interact with loop
M in some way. In the tertiary interaction, the regions I,-C and D-I, seem to act as hinges in folding
the stems B-I,-C and D-I-E. It was found that loop H, changes into a smaller loop of three bases
by forming noncanonical A :C base-pairs in acidic environment.
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1 10 20 30 40
PUULUCUGGUGAAAUCAGCGCUGUGGAACCACCCGAUCCCAU

50 60 70 80
CCCGAACUCGGAAGUGAAACGCAGCUGCGCCGAUGGUAGY

90 100 110 120
GUGGCUCAA-GCCAUGCGAGAGUAGGUCAUCGCCAGGGG-

Fig. 1. Primary structure of 55 rRNA from X. celebe-
nsis. The gaps at 90 and 120 are the deletions of
nucleotides.
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Fig. 2. Secondary structure of 5S rRNA from X. cele-
bensis. The phosphodiester bonds cleaved by the enz-
ymes are indicated on the structure. The dotted lines
inside the loop H;, in the insert indicate the base
pairs that form in acidic pH (5.5).
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Fig 3. Determination of kethoxylation sites in loop
I in native and semidenatured states of 55 rRNA.
5SS rRNA solutions were prepared as follows:5S
rRNA was dissolved in 50 mM sodium cacodylate bu-
ffer (pH7.0) containing 10 mM Mg?* and heated to
60°C and then cooled to room temperature (native
state); 55 rRNA was dissolved in the same buffer
without Mg?* containing 1 mM EDTA (semidenatured
state). OH, alkali ladder; N and S, kethoxylation of
guanine bases in native and semidenatured 55 rR-
NAs, respectively; T, partial digestion by RNase T,
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FAAE Hrlkse) A:Co) BIEREY Q73] ¥
AdRcke 134%3 2 gh=r) Puglisi $%-& NMRE
o] &84 4HAde] RNAGIM A* :Col d7]4e] 2
Ygohs AL FAspAch

el Lelle R 7R iEs Vi3 Tl

Fig. 4. Determination of carbethoxylation sites in na-
tive, semidenatured, and denatured states of 5S$
rRNA. Native and semidenatured 55 rRNA solutions
were prepared as described in legend of Fig. 3. Dena-
tured 55 rRNA was prepared by heating the 5S rRNA
solution in sodium cacodylate buffer (pH 7.0) without
Mg2* at 90°C for 7 min. Carbethoxylation was carried
out at this temperature. OH, alkali ladder; N, S and
D, carbethoxylation of adenine bases in native, semi-
denatured and denatured 5S rRNAs, respectively.
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Fig. 5. Resistance to Fe(ll}-EDTA cleavage in the
presence of Mg?*, and carbethoxylation of 5§ rRNA
after hybridization of 55 rRNA with deoxyhexamer.
The lines drawn inside the loop H, indicate the se-
quence with which deoxyhexamer hybridize and the
bonds that are cleaved by RNase H.
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