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Molecular anatomy of prokaryotic ribosome
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Table 1 Oligonucleotides used in this study
Oligonucleotide Sequence

ha27F AGAGTTTGATCCTGGCTCAG
hal20F ATTCCGGTTGATCCTGCCGG
ha1535F TCCGTAGCTTGCTGTGTAAG
ha1934F CCGGTCCCGACAGTAGTAAT
hal1223F TGCAACGCCGAAAGGCGAAG
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Halobacterium cutirubrum

_|: Haloarcula japonica A

89

Haloarcula marismortui A

Haloarcula hispanica A rrnA group

100 — Haloarcula villismortis A

Haloarcula aidinensis A

Haloarcula sinaiiensis A

Haloarcula marismortui B

Haloarcula sinaiiensis B

Haloarcula villismortis B

Haloarcula hispanica B

rrnB group

Haloarcula japonica B

Haloarcula argentinensis B

Haloarcula ajinwuensis B

Haloarcula altuensis B

Fig. 2 Phylogenetic tree of Genus Haloarcula based on two types of 16S rDNA.

Phylogenetic tree of Genus Haloarcula was constructed based on two types of 16S rDNA. H. marismortui rrnA (AF034619), H.
marismortui rrnB (AF034620), H. hispanica rrnA (AB090167), H. hispanica rrnB (AB090168), H. vallismortis (D50851), H.
aidinensis (AB000563), H. sinaiiensis rrnA (HAC16SRR07), H. sinaiiensis rrnB (HAC16SRR08), H. argentinensis (D50849), H.
ajinwuensis (AY208973), H. altuensis (AY277585)
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Fig. 3 Southern hybridization of chromosomal DNA from H. japonica with 16S rDNA probe.

Chromosomal DNA (2.0 ug) from H. japonica, was digested with restriction endonuclease, Ascl, BamHI, EcoRI, HindIII, KpnI, PstI,
Sacl, Spnl, and Xbal, and separated by agarose gel electrophoresis. A DIG-labeled probe was prepared from H. japonica 16S rDNA.
AHIndIII on the left side indicates the size maker (kb).
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japonica and H. marismortui. t t t t t tot
9% 99% 100%| 89%| 99% 98% 98%
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Fig. 4 Distribution of differences between rrnA and rrB of 16
rDNA
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Fig. 5 Secondary structure of 16S rRNA in Escherichia coli
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Fig. 6 Comparison of the secondary structure with that of E. coli
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Fig. 7 Comparison of S10 and Spc clusters between several achaea
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Fig. 8 Comparison of gene organization of S10 and Spc operons between several archaca
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Summary

In virtually all species, the sequences of multicopy of rRNA genes (rDNA) are identical or nearly
identical. The molecular mechanism responsible for maintaining the sequence homogeneity has not yet
been elaborated, although the necessity for such a mechanism seems obvious. The halophilic archaeon,
Haloarcula marismortui, contains two different rrn operons in its genome . These two operons,
designated as rrnA and rrnB, were previously cloned on separate genomic restriction fragments. The
extremely halophilic triangular archaeon, Haloarcula japonica strain TR-1 is originally isolated from a
Japanese saltern soil. Until now, however sequence determination of 16S rDNA in H. japonica is
incomplete. In addition, copy number of the gene has not yet been estimated. To construct precise
phylogenetic tree suggesting evolutionary position of the species in genus Haloarcula, the copy number
and heterogeneity of 16S rDNA in H. japonica are essential.

In this study, the complete 16S rDNA sequences of the extremely halophilic triangular archaeon,
H. japonica strain TR-1, were determined and then designated as 16S-A (rrnA) and 16S-B (rrnB). The
substitutions are not uniformly distributed but rather are localized within three domains of 16S rRNA.
Comparison of these two the strain TR-1 sequences to the 16S gene sequences from related halophilic
genera suggests that (i) in diverging genera, mutational differences in 16S rDNA sequences are not
clustered but rather are more generally distributed throughout the length of the 16S sequence and (ii) the
16SB rDNA sequence, particularly within the 508-823 domain, is more different from the out group
sequences than is the 16SA rDNA sequence. Several possible explanations for the evolutionary origin

and maintenance of this sequence heterogeneity within 16S rRNA of H. japonica will be discussed.
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