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The 1981 collection (1) of mature 5S and 5.8S RNA sequences

is updated. The sequences reported are based on actual se-

quence determinations and not on the basis of oligonucleotide
catalogues. Some of the earlier published oligonucleotide cata-
logues are given in reference 2.

For a summary of the possible structure and function of the
ribosomal 5S and 5.8S RNAs the reader is refered to references
3-8.

For this year the collection of 5S RNA sequences will be pre-
sented according to the recently proposed structure model of
De Wachter, Chen and Vandenberghe (8), even though we realize
that these structures, being deduced by a comparative approach,
have not been experimentally proven to be correct. It may well
be that next years sequences will be presented in the previous
(1) form or in alignment with another secondary structural mo-
del.

We would also like to thank those colleagues who have sent
us their pre- or reprints on small ribosomal RNA sequences in
1982, and who have pointed out several mistakes in our previous
collection.

SEQUENCE ALIGNMENT

The procedure followed to align the 5S RNA has been described
previously (8). It is based on the presence of marker residues
and sequences that are conserved, with very few exceptions, in
all 5S RNAs. Examples of such markers are YRC35, CRU48, AARC74,
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RRU95, RAR121, and YGY140, to cite only those consisting of at

least 3 adjacent conserved residues (Y, pyrimidine; R, purine).

The number of positions needed to accomodate all presently known

5S RNA sequences is 150, not including an exceptionally long

insertion of 108 nucleotides in Halococcus morrhuae,l between

alignment positions 129 and 130.

SECONDARY STRUCTURE MODEL

The topological rules followed in the derivation of a uniform

secondary structure model applicable to all presently known

SS RNA sequences is fully documented elsewhere (8). A brief des-

cription of these requires the following definitions:
- Double-stranded area: an area consisting of a single helix

segment or of several helix segments connected by bulges or,

more exceptionally, by small interior loops.
- Helix segment: a stretch of double helix uninterrupted by bul-

ges or interior loops.
- Standard base pair: one of the base pairs G-C, A-U and G.U.

- Non-standard or odd base pair: one of the 7 other conceivable
base pairs.
Such pairs are occasionally encountered in the stems of a tRNA

cloverleaf (9,10) and are assumed not to disturb the helix

structure under the conditions detailed below.

The topological rules can then be summarized as follows.

A helix segment should consist of at least two standard base

pairs. If it contains odd base pairs these should be intercala-

ted between two standard base pairs and separated from the seg-

ment ends by at least one G-C or two other standard base pairs.

A hairpin loop should contain at least 3 bases.

For all 5S RNA sequences it is possible to distinguish 5

double-stranded areas, occurrbg in corresponding positions of

the sequence alignment. These areas are labeled A-A' to E-E' in

their order of appearance 5'- to 3'-end. The extreme positions
of the double-stranded areas in the alignment, and their usual

segment composition, are summarized in Table 1. The general
shape of the secondary structure model is represented in Figu-
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re 1. The double-stranded areas are separated from each other

by multibranched loop M and by interior loops I1 and I2 Areas

C-C' and E-E' are closed by hairpin loops H1 and H2.

Table 1. Positions and segment composition of

areas

double-stranded

usual composition (a)

double maximum
stranded extension
area in align-

ment (po-
sitions)

A 2- 14
A' 135-1471

B 19- 30

B' 73- 82

C 30- 41

C' 55- 72

D 83- 93

D'1 121-135J

number
of helix
segments

discontinuity
between
segments

1

non-standard
base pairs

absent

2 bulge in

strand B'

2 bulge in

strand C'

1

absent

absent

present in plants

& eubacteria

E 95-106

E' 111-120

1 or 2 bulge in
strand E
if 2 segments

frequently pres-
ent if single
segment

(a) There are several exceptions. As an example, the two seg-
ments of area C-C' are separated by an internal loop in

yeasts and in cyanobacteria, by a 5"-proximal bulge (in C)
in chloroplasts. Similar exceptions occur in other areas.
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Fig. 1. General shape of secondary structure model. A to E,
double-stranded areas. M, multibranched loop, and Ii.
I2, interior loops connecting the 5 areas. H , H,
hairpin loops. A slightly different alternative ease
pairing scheme in area C is possible for all sequen-
ces (8).

ABBREVIATIONS AND CONVENTIONS USED IN THE 5S RNA ALIGNMENTS

The double-stranded areas A-A', B-B', C-C', D-D' and E-E'

are boxed. Bulges or small interior loops connecting helix seg-

ments within a double-stranded area are indicated by nested

boxes. Bases belonging to odd base pairs within a helix segment

are put in parentheses. Terminal residues found in submolar

amounts because of length heterogeneity in the 5S RNA prepara-

tions are written in lower case characters.

For some species, more than one sequence has been published.
The following cases may be distinguished:
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- A published sequence has been reexamined later by a more re-

liable method and corrected: in this case only the corrected

sequence appears in the alignment, but the reference of the
original paper is mentioned, followed by the reference of the
correction.

- Different sequences have been published and it is not known

which is the correct one, or different strains have been

examined: all reported sequences are aligned and numbered
sequentially.

- A single species contains more than one 5S RNA variant due

to gene polymorphism: if the variants have been isolated and

separately sequenced, each variant sequence is aligned. If

heterogeneity was detected during sequencing of a mixture,

a single sequence is aligned and heterogeneous positions are

mentioned in a footnote on the reference page. The position

numbers refer to the alignment and not to the distance from

the 5'-terminus.
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