Volume 62, number 2

FEBS LETTERS

Februari 1976

NUCLEOTIDE SEQUENCE OF DROSOPHILA MELANOGASTER 58 RNA:
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1. Introduction

The position of 58 ribosomal RNA among biological
molecules is somewhat particular since its precise
function is still largely unknown although the
molecule is a fundamental constituent of ribosomes
and has been extensively studied. It is reasonable to
expect that 5S RNA molecules from different
organisms fulfill the same function(s); the structural
analysis of a number of different 5S RNAs should
help to point out which are their common features:
ut‘)peluuy these will be involved in the lﬂﬁCtlon\b} of
the molecule. Such common elements can be found
at the level of primary structure, or possibility at the
level of secondary structure: different 5S RNA
molecules with largely different sequences may be able
to form similar secondary structures, as in the case
of tRNA molecules. The proposals which have been
made so far for a common 55 RNA mode! [1] are
based on the consideration of three different eukaryotic
sequences: vertebrate 58 RNA, plant 5S RNA and
Yeast 58 RNA. The determination of new and quite
different 5S RNA sequences can provide new
possibilities for testing these hypotheses. In this paper
we report the nucleotide sequence of Drosophila 5S
RNA, discuss its TE‘:u’iLiOﬁSlup with other 5S RNA
sequences and show that it can be folded into a
secondary structure very similar to that which has
been proposed on an experimental basis for Chiorella
5S RNA [2,3]; as pointed out recently, similar models
are applicable to vertebrate and possibly Yeast 5S
RNAs [1]. The knowledge of the sequence of
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such topics as the expression of 5§ RNA genes during
development or the mechanism which maintains
sequence homogeneity in a cluster of repeated genes,
using the special genetic advantages of this system.

The comnlete derivation of the seguance and the
Aliw \/Vllly‘vlr\/ MWVLIAYQLIVIL UL Ul D\l\iu\lll\l\/ aliu Lilv

results of experiments designed to test the model of
secondary structure will be reported elsewhere.

2. Materials and methods

Drosophila cells (subline F6 of the KC cell line

agtahlichad hy Bahaoliar and Nhaonasgian (41 winens
Cowaviiviitvll 0y Llfidiict aiiG Uuaucouau l"] WCIC

grown in suspension culture and labelled with 2P,
the RNA was extracted as previously described [5].
5S RNA was purified by two successive electropho-
reses in acrylamide gel slabs and was sequenced using
standard fingerprinting techniques [6] ; partial digests
were fractionated either by two-dimensional acryla-
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graphy [6].

3. Results

The sequence determined for Drosophila 5S RNA is
shown in fig.1. t\ithOugn there are in Drosophila approx.
200 copies of the 5S RNA gene per haploid genome
[8], the 5S RNA preparations which we analyzed were
largely homogeneous, at least at the level of resolution
of the fingerprint technique. This does not however
mean that the 200 58 RNA genes are identical since
we do not know whether all of them are transcribed
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existence of small amounts (less than 10%) of
different sequences.

Fig.1 also shows how this sequence compares with
vertebrate 5S RNA (in this case from human KB cells)
and Chlorella 5S RNA — the sequences are quite
different but clearly related.

When the sequence is examined with respect to its
base pairing possibilities, it becomes quite obvious that
it can be arranged in a secondary structure extremely
similar to that which was derived for Chlorella 5S RNA
from partial hydrolysis data. All four base-paired
regions found in Chlorella 58 RNA can be found at
approximately the same position in the Drosophila
sequence. Thus, in spite of large differences in the
sequences of the two molecules, the secondary struc-
tures which can be formed are very similar. It is very
unlikely that this could be due to chance; since
moreover, vertebrate 5S RNAs can be folded according
to a similar scheme, the case for this model seems
quite convincing. The analysis of partially digested
molecules by two-dimensional acrylamide gel electro-
phoresis and/or homochromatography, provides
further evidence for this model (J. Benhamou and
B. R. Jordan, manuscript in preparation). It does seem
that a general 5§ RNA model is now emerging, ten
years after the first proposal of an essentially correct
tRNA model [9]. This should help considerably in the
elucidation of the function(s) of the molecule as well
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as in the study of its interaction with the other
constituents of the ribosome.
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