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1. Introduction

One of the most striking differences between the
cytoplasmic ribosomes of eukaryotes and prokaryotes
is the presence (in eukaryotes) of one additional RNA
component, the 5.8 S rRNA. This RNA molecule,
which is hydrogen bonded to the high molecular
weight RNA component of the large subunit [1-3],
is about 160 nucleotides long [4] and is cotranscribed
with the high molecular weight rRNAs as part of a
much larger precursor molecule, the 45 S nucleolar
RNA in mammals [5—7]. Although its role in ribo-
some structure or function has not been established,
this molecule has been observed in all eukaryotic
cytoplasmic ribosomes that have been examined and
its nucleotide sequence appears to be highly con-
served in the course of evolution {4]. Indeed, sequence
analysis indicate that, in eukaryotes, the 5.8 S TIRNA
sequence is more highly conserved than that of 5 S
rRNA [4]; as much as 75% of the sequence is homol-
ogous between yeast and man [4].

Assuming that, because this RNA sequence is so
highly conserved, 5.8 S RNA must be important to
ribosome function, it is surprising that this compo-
nent has not been observed in prokaryotes. The pos-
sibility exists that the sequence is present in pro-
karyotic ribosomes but simply not as a separate RNA
molecule. In mammals, 5.8 S rRNA is cleaved from
the 32 S nucleolar RNA precursor which is also a
direct precursor of 28 S rIRNA [5—7]. A number of
studies [8—10].on the distribution of mature rRNA
sequences in IDNA indicate that the 5.8 S fRNA
sequence is located in the 5'-end of the 32 S nRNA
precursor just proximal to the 28 S rRNA. Accord-
ingly, if a sequence equivalent to 5.8 S rRNA is
present in the prokaryotic 23 S rRNA, it is likely to
be located at, or near, the 5’-end.
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2. Sequence homology between eukaryotic 5.8 S
rRNA and prokaryotic 23 S rRNA

Recent reports on the complete nucleotide
sequence of 23 S rRNA from Escherichia coli ribo-
somes [11,12] allow a comparison to be made
between this prokaryotic RNA and known sequences
of 5.8 S RNA. As shown in fig.1, sequence homology
is observed between trout 5.8 S RNA [4] and the 5"
terminal sequence of the 23 S RNA molecule. With
appropriate insertions and deletions, 94 out of 176
residues (insertions are included as residues) or ~53%
of the sequences are homologous. This homology is
particularly striking in the first half of the 5.8 S RNA
molecule which includes 2 blocks of 8 completely
homologous residues. A somewhat lower sequence
similarity is observed with the other known 5.8 S
rRNA sequences although, because of the high degree
of sequence conservation among 5.8 S RNA, most
comparisons indicate homologies in the 50% range.

3. Sequence homology between eukaryotic and
prokaryotic 5 S rRNA

Although the sequence similarity in fig.1 is unusual,
the possibility remains that it is coincidental. Because
many 5 S rRNA sequences have been determined for
both eukaryotic and prokaryotic species, it is possible
to compare the degree of homology among 5 S RNAs
with that shown in fig.1. As shown in fig.2, when
trout 5 S RNA is compared with that of E. coli the
overall homology is very similar. With appropriate
insertions and deletions, 68 out of 125 residues
(insertions are included as residues) or ~54% of the
sequences are homologous. The number of insertions,
or deletions, is slightly lower (6.4/100 nucleotides vs
8.7/100 nucleotides) but still similar. Other 5 S RNAs
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Fig.1. A comparison of the primary nuclectide sequence of trout 5.8 S rRNA (upper line) with the 5-end region of E. coli 23 §
rRNA (lower line). The shaded areas indicate identical nucleotides; the residues are identified by the numbers above and below
the sequences.

were also examined; the results are summarized in cule. The function of the eukaryotic 5.8 S RNA

table 1. In each instance the overall degree of homol- molecule will have to be determined before this pos-
ogy between eukaryotic and prokaryotic RNAs was sibility can be tested experimentally.

similar to that observed in fig.1, suggesting that the

comparison between 5.8 S and 23 S rRNA may be sig- i 1 % » 0 ° 5-"
nificant, PGLUUA-COGECAUACCABE CUBARUATGECCBAUCUEGY-CCGAUCUCGOARBCURRGCAGEBUCE —-

pUBCCUGGLBECEEUAGLGLEGUSEUCCIACCURACTCCAUGECEAATUCAGARBUGRRALGCLBUAS

5 10 20 30 3 58 60
4. Conclusion ”“ -
7’0 B'D 9.0 1(.)0 1}0 I?U
Sequence comparisons between eukaryotic 5.8 S T UG AGUAC Y UeRA SRS UTCRARACCAGIUCCS ARGCL
tRNAs and E. coli 23 S rRNA indicate a 5.8 S RNA- ‘ _ , ‘ . .
like sequence at the 5™-end of the 23 S RNA mole- ’“ % o e
cule. This homology is similar in degree to that Fig.2. A comparison of the primary nucleotide sequence of
observed between eukaryotic and prokaryotic 5 S trout 5 5 TRNA (upper line) with the . coli 5 § RNA mole-
RNA. ) hat the 5.8 S A cule (fower line). The shaded areas indicate identical nucleo-
TRINAS, suggesting that the 5. RN séquence may tides; the residues are identified by the numbers above and
exist in prokaryotes but not as an independent mole- below the sequences.
Table 1

A comparison of sequence homology between prokaryotic and trout 5§ S rRNA

Source of RNA Ref. % Sequence Inserts of deletions/
homology 100 residues

Escherichia coli {13] 54 6.4

Pseudomonas fluorescens [14] 52 8.9

Bacillus subtilis [15] 53 7.3

Thermus aquaticus [16] 55 6.4

Clostridium pasteurianum [17] 48 5.0

The % sequence homology was calculated by aligning the sequences for maximum
homology as shown in fig.2. The trout 5 S RNA sequence is from [18]
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