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ABSTRACT

Distinct isoforms of spliceosomal RNAs may be involved in regulating pre-messenger RNA splicing in eukaryotic cells. During a
large-scale effort to identify small noncoding RNAs in Drosophila, we isolated a U5 snRNA-like molecule containing a 50

segment identical to that of the canonical (major) U5 snRNA but with a variant Sm binding site and a distinct 30 hairpin
sequence. Based on this finding, another six similar U5 snRNA-like sequences were identified within the Drosophila genome by
sequence similarity to the invariant loop in the 50 half of U5. Interestingly, although all of these variants are expressed in vivo,
each shows a distinct temporal expression profile during Drosophila development, and one is expressed primarily in fly heads.
The presence of these U5 snRNA variants within RNP particles suggests their role in splicing and implies a possible connection to
regulation of developmental and tissue-specific gene expression.
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INTRODUCTION

The abundance of genomic, genetic, and biochemical tools
available for Drosophila make the fruit fly an attractive sys-
tem in which to investigate small noncoding RNAs
(ncRNAs) that regulate post-transcriptional gene expression.
Several previous studies have identified new ncRNAs in
Drosophila, though in many cases the functions of these
transcripts remain to be determined (Misra et al. 2002;
Yuan et al. 2003; Tupy et al. 2005). In addition to novel
ncRNAs, variant forms of small nuclear RNAs (snRNAs) and
small nucleolar RNAs (snoRNAs) may play important roles
in tissue-specific pre-messenger RNA (pre-mRNA) splicing
and post-transcriptional RNA modifications, respectively
(for reviews, see Bachellerie et al. 2002; Kiss 2002; Villa et
al. 2002). Both snRNAs and snoRNAs function as part of
ribonucleoprotein (RNP) complexes, and both have signa-
ture secondary structural motifs that enable identification of
additional family members through bioinformatic methods

(Lowe and Eddy 1999; Omer et al. 2000). The snRNAs,
possibly remnants of an RNA-catalyzed machinery for intron
removal, are responsible for targeting and aligning splice sites
in pre-mRNAs through base-pairing interactions (Staley and
Guthrie 1998; Collins and Guthrie 2000). For this reason,
they could potentially regulate splice site choice and hence
participate directly in increasing the size of the proteome
through alternative splicing (Black 2000; Graveley 2001).

In an effort to identify small ncRNAs that might have new
and possibly tissue-specific functions within Drosophila, we
cloned and sequenced nonmessenger RNAs isolated from
total fly RNA. The most interesting of the molecules discov-
ered in this study is a class of RNAs with striking similarity to
the spliceosomal U5 snRNA (Myslinski et al. 1984). Expres-
sion analysis showed that each of the seven U5-like snRNAs
found within the Drosophila genome is expressed with a dis-
tinct developmental pattern, and one is specific to fly heads.
The presence of some of these RNAs within large RNP com-
plexes suggests their role in pre-mRNA splicing, perhaps as
regulators of alternative or development-specific splicing.

RESULTS AND DISCUSSION

To identify and investigate novel ncRNAs that might have
tissue-specific functions, a cDNA library was constructed
using RNA isolated from Drosophila melanogaster. Briefly,
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