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5S ribosomal RNA database Y2K
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ABSTRACT rRNAs. Eukaryotic 5S rRNAs of cytoplasmic ribosomes are
usually encoded by separate genes arranged in tandem arrays

This paper presents the updated version (Y2K) of the of repeating units. Their number varies significantly up to

database of ribosomal 5S ribonucleic acids (5S rRNA) several thousands in vertebrates and plants. The 55 rRNA
and their genes (5S rDNA), http://rose.man/poznan. genes are transcribed by polymerase Il which is strongly
pl/5SData/index.html . This edition of the database inhibited by p53 (18) and depends strongly in eukaryotic cells
contains 1985 primary structures of 5S rRNA and 5S on the binding of a transcription factor IlIA (TF IlIA) to the
rDNA. They include 60 archaebacterial, 470 eubacterial, internal control region of 5S rRNA genes (19). There is also
63 plastid, nine mitochondrial and 1383 eukaryotic evidence for direct _interactions of upstream regulatory
sequences. The nucleotide sequences of the 5S elements and a new independent upstream promoter element

centred about —17 to —20 (20). MMenopussomatic cells
histone H1 effects the transcription repression of oocyte type
5S rRNA genes, without altering the transcription of the
somatic type 5S rRNA genes. This means that the locations of
CURRENT STUDIES ON 5S rRNA positioned nucleosomes on somatic and oocyte 5S rDNAs
. . . differ significantly, resulting in a differing accessibility of the
Bacterial ribosomes (70S) consist of two unequal subunitsyg |jjA binding site in the two nucleosomes and the binding of

30S (small) and 50S (large) (1-3). The 50S subunit contains 3fF |j|A to the oocyte nucleosomes is achieved by nucleosome
different proteins (L1-L34), a 23S rRNA of 2904 nt and a 5Srepositioning (21,22). One of the remarkable features of TF
rRNA and has recently been crystallised and its structure haga s that it is capable of specific binding to the 5S rRNA
been solved to 5 A resolution (4-7). Ribosomal 55 RNA, ayene and the gene product with high affinity and specificity,
120 ntlong RNA of molecular weight 40 000 is found in virtually ajthough the three-dimensional structures of RNA and DNA
all ribosomes with the exception of mitochondria of somegre clearly different. A minimal RNA fragment that is sufficient
fungi, higher animals and most protists (8,9). However, recerfor TF I11A binding includes a truncated/mutated helix I, helix
data showed that 5S rRNA is a true organellar species in mitat and helix V, as well as structurally intact loops A and E
chondrial fractions purified from mammalian cells (10). It is (23,24). The X-ray structure of a TFIIIA-DNA complex shows
located in the central protuberance of the large ribosomalow zinc fingers have been deployed to bind to separated
subunit near the peptidyl transferase and factor-binding sit@sromoter elements (25). The presence of the TF IlIA protein
(1-3). Since the discovery in 1963 as a component of thalters the UV-induced photoproducts on DNA and also reduces
Escherichia coliribosome (11) a large amount of sequencenucleotide excision repair (26,27).
data has been also collected for 5S RNA (12-14). However, we 55 rRNA is the only known RNA species that binds ribosomal
are still far away from a detailed knowledge of the tertiaryproteins before it is incorporated into the ribosomes both in
structure and detailed function of 5S rRNA, although the lasprokaryotes and eukaryotes.
year resulted in some new very important structural data |n eykaryotes, the 5S rRNA molecule binds only ribosomal
(15,16). The crystal structures of a 62 nt domairEotoli 5S  protein L5, whereas in bacteria it interacts with three ribosomal
ribosomal RNA and the duplex dodecamer encompassing atoteins L5, L18 and L25. The 5S rRNA assembly to 23S
internal loop E have been determined at 3.0 and 1.5 A, respectivglpnA requires proteins L18, and L5 but not L25, which
(15). Also the solution structure of a 42 nt derivativeeofoliSS  already binds to 5S rRNA (28). The tertiary structure of L25
rRNA which includes the loops D and E has been determined byhowed high similarity to tRNA anticodon-binding domain of
nuclear magnetic resonance spectroscopy (16). It was demonstragggtaminyl-tRNA synthetase (29). A limited trypsinisation of
that this portion of the 5S rRNA is a double helical region with eukaryotic ribosomes releases two peptides of 32 and 14 kDa
several irregularities. Recently, great progress has beefuggesting that the N- and C-terminal ends of the L5 protein
observed in crystallisation of short fragments of 5S rRNA. Thewere the first to be hydrolysed and exposed on the surface of
X-ray structures of single domain E and of a helix E octamethe ribosome (30). Protein L5 being a central component of the
and heptamer frorthermus flavusS rRNA have been solved 5S rRNA export system interacts also with eukaryotic initiation
at atomic resolution (17). factor 5A which also binds HIV-1 Rev (31). 5S rRNA binds
In prokaryotes and organelles, 5S rRNAs are synthesised #se viral protein (32) and enhances the methionyl- and
a part of single long transcript, together with 16S and 23Ssoleucyl-tRNA synthetase activities by direct interactions with

rRNAs or 5S rDNAs are divided according to the taxo-
nomic position of the source organisms.
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synthetase complex (33). Recently 5S rRNA has been identified;
in the degradosome complex (34). It was demonstrated that it.
is complementary with 12 and 15 nt strings to the intron 1 3
sequences of cobrotoxin b and cobrotoxin genes (35). 5

It seems that in addition to 5S rRNA—protein interactions an 6.
important role is played by the contacts of 5S rRNA with 23S
rRNA. Multiple cross-links from 5S rRNA to two distinct
regions of the 23S rRNA were observed. The first and seconds.
regions were located at sites between nt 885 and 992 and 2272
and 2345 of 23S rRNA, respectively (36). Base-paired interaction,
between 5S rRNA (residues 91-110) in the large subunit and
18S rRNA in small subunit could contribute to the reversible11.
association of the ribosomal subunits (37). !

Thus 5S rRNA is an attractive model system for exploring1s.
fundamental issues of RNA conformation and RNA proteinl4.
interaction due to its relatively small size, ease of preparation ;.
and its rich array of non-canonical base pairs (16).

To get a consistent picture of structure—function relationships ofé.
5S rRNA, detailed knowledge concerning the primary structure ot

this RNA species from different sources is required. 18.
19
20.
THE DATA BANK
21.

This edition of the database contains 1985 nt sequences of 5S
rRNAs and 5S rDNAs published through September 1999. Ir#2:
comparison with the 1999 edition of the database (11), 96,
entries are new. Most of them are partial sequences of plant 5S
rRNA genes. The database entries use the format of the EMBE4-
Nucleotide Sequence Data Bank. The 5S rDNA nucleotide entrie®>
contains the 5S rRNA coding sequence as well as information ope.
the length of the original clone and location of the structural
gene. 2
Files with the primary structure data and the nucleotide
sequence alignments are available via the WWW at http://rose?.
man.poznan.pl/5SData/index.html . Any nucleotide sequence ¢
be retrieved using the taxonomy browser or from an alphabeticad; .
list of organisms.
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