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The 1985 collection of published 5S, 5.8S and 4.5S riboso-

mal RNA sequences (1) is updated. We would like to thank those

colleagues who have sent us their pre- or reprints on small ri-

bosomal RNAs in 1985, and who have pointed out mistakes in our

previous collection.

The 5S, 5.8S and 4.5S rRNA databases are part of the Berlin

RNA Databank which uses the formats of the EMBL Nucleotide Se-

quence Data Library. The Berlin RNA Databank, including pure da-

ta as well as complete alignments, is online accessible world-

wide via the I.P.Sharp Timesharing Network. Magnetic tapes or

diskettes are also available from our laborator

THE ALIGNMENT

This year, the alignment is divided into 4 groups: eubacte-

ria including plastids, mitochondria, archaebacteria, and eu-

karyotes. Since plastidial 5S rRNA exhibits no exclusive fea-

tures distinct from cyanobacterial 5S rRNA, it is included in

the eubacterial alignment. The alignment has been obtained by

running the programs ALIGNSTAT or ALIGNSEC (2) and adjusted man-

ually to account for potential secondary structure interactions.

The programs were purchased as part of the genetic engineering

program package, SAGE, for the IBM PC/XT from Technoma GmbH,

Heidelberg, F.R.Germany. It was run on the IBM 3081 computer of

I.P.Sharp Associates in Toronto, Canada. We do not want to give

the impression that there are no alignment problems, so that

changes must be considered when more sequence data come up.

One improvement of the alignment output is the presentation
of the sequence references. They occur opposite the sequence
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page and are numbered according to the sequence numbers. In ad-

dition, all available publications are listed, even if a se-

quence is determined several times.

The taxonomic position for each species is indicated in pa-

rentheses following the species name. We tried to adhere to the

concept of phylogenetic systematics sensu Hennig (3), therefore

only recognized monophyla are given without any rank. These are

taken mainly from the following references: Hennig (metazoa)(4),
Strasburger et al. (plants and algae)(5), Ainsworth et al.(eu-

mycota)(6), International Society of Protozoologists (protozoa)

(7), Schnabel et al.(archaebacteria)(8),and Woese(eubacteria)(9).

THE NOMENCLATURE

An achievement of this year's compilation is the introduc-

tiun of a generalized numeration. We adopted the idea of Sprinzl
and Gauss for tRNA who took the best understood molecule as a

basis, namely tRNAPhe of the yeast Saccharomyces cerevisiae.

Similary Delihas and Andersen (10) have proposed to use the

E.coli 5S rRNA as a basis, and we would like to elaborate this

proposal in which positions not present in the E.coli sequence

are designated by a decimal fraction. The advantage of this is

the universal comparability of 5S rRNA sequences,for example G44-

in eubacteria will also be G44 in eukaryotes as well as in ar-

chaebacteria. The disadvantage lies in the fact that the gener-

alized numeration might be changed in the future in those re-

gions of alignment uncertainties.

A new loop nomenclature has been developed, assigning sm&ll
letters to the loops following the helices. One may refer to

Helix B and Loop b, but also to segment B, segment B', seg-

ment b, segment b', corresponding to the 5' and 3' portions of

the respective structures (see alignment).

THE MINIMAL MODEL

Another feature of this year's compilation is the formu-

lation of a minimal model most researchers agree to. This was

first proposed in 1974 by Nishikawa and Takemura for eukaryotes
(11) and by Fox and Woese in 1975 for eubacteria (12). First
attempts to use 5S rRNA as a phylogenetic marker were made in
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1975 by Hori (13) and subsequently further developed to gain

common secondary structure models (14,15,16). The present mini-
mal model is based on investigation published in the early

eighties by Studnicka et.al.(17), MacKay et al. (18), Delihas

and Andersen (10), DeWachter et al. (19),and Kuntzel et al.(20).
The minimal model could be constructed for eubacteria(cover-

ing to date 3 of the 9-10 recognized phylogenetic divisions),

eukaryotes, and halophilic-methanogenic archaebacteria (Fig-
ures 1-3) and also includes deviations (insertions/deletions)
for special monophyla that are represented by at least two spe-

cies. Other archaebacterial divisions are only covered by sin-

gle species and are shown separately (Figures 4-6).

Due to the lack of compensating base changes as a proof, the

following base-pairs have been expelled from helices: 23/60 at

the end of Helix B, G69/U107 at the beginning of Helix.D in eu-

karyotes and archaebacteria, and U74/A102 at the end of Helix D

in some eukaryotes.
To avoid problems concerning the variability of positions

(discussed in detail by Fox (21), page 277) the bases indicated

in the minimal models are the ones supposedly ancestrial to the

respective groups. Where a different base is present in the

majority of the species, this is indicated with an arrow.

This new nomenclature and the minimal model resolved from

discussions with George E. Fox and N. Delihas, we would like to

extend this discussion to all researchers in the field during

1986.
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Figures 1-6: Minimal models of 5S rRNA secondary structure.
Squares indicate conserved base-pairing, circles unpaired nucle-
otides. Dotted lines indicate possible helix extensions. Filled
squares and circles indicate positions that are unique to one
group. Bases indicated in the minimal models are supposedly an-
cestrial for the respective group. Different bases in the major-
ity of species are marked with an arrow. Hypervariable positions
remain blank. The occurrence of AC and UU odd base-pairs is also
marked.
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Table 1: Alignment of 5S rRNAs. The sequences are numbered
sequentially, the number is repeated on the opposite page in or-
der to correlate the sequences with the corresponding publica-
tion. Identical sequences are only listed once with the name of
the species first examined. Additional species are listed on the
opposite page. Only the corrected sequence appears in the align-
ment, if the published sequence has been reexamined later. If
different publications led to different sequences of the same
species or strain, all sequences are aligned and given a capital
letter suffix. If different variants within one species or
strain have been isolated and sequenced, all sequences are a-
ligned and numbered sequentially. DNA sequences are indicated by
T occuring instead of U. Heterogeneity in specific positions is
indicated as recommended by the IUB-IUPAC joint commission on
biochemical nomenclature (22). If all 4 nucleotides are present,
this is indicated by N, incomplete sequence analysis is indi-
cated by X. Length heterogeneity is indicated by lower case let-
ters. Modified bases are indicated as follows: F for Pseudouri-
dine, 2'-0-Methyl-riboses by underscoring. Helix segments are
boxed and named according to the secondary structure model in
Figure 1. Plastidial and mitochondrial sequences are preceeded
by pt and mt, respectively. The term Firmicutes for Gramposi-
tives, comprising the two subdivsions Firmibacteria (low GC-con-
tent, "clostridia") and Thallobacteria (high GC-content, "acti-
nomycetes") has been proposed by Gibbons and Murray (23), the
term Rhodobacteria for purple bacteria and their relatives by
Wolters and Erdmann (24). Because of their phylogenetic ancestry
mycoplasmas are classified as Firmicutes.
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