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Summary. The selection of alternative splice sites is an 
important component of cell-specific gene regulation in 
eukaryotic cells. Use of splice sites can be positively and 
negatively regulated, and often physiologically 
appropriate splice site choice is achieved by a balance of 
the two. RNA elements controlling splice site choice are 
found in both exons and introns, and these determine 
management by the cellular splicing machinery. 
However, the molecular basis of how the splicing 
machinery responds to these signals in different cells is 
somewhat of a paradox. Thus far the identified proteins 
which bind to tissue/cell-specific regulatory elements in 
mammals are expressed in many different tissues, and 
not just in the regulating tissue. Potential tissue-specific 
splicing regulators have been identified by non- 
biochemical means. However, alternative splicing 
choices are likely to be affected by subtle differences in 
the splicing machinery in different cells. In this review I 
suggest that one important factor is the ratio of proteins 
in different nuclear compartments, which might be 
established in a cell type specific fashion. 

Key words: Pre-mRNA, spliceosome, nucleus 

Introduction 

The individual cells in a complex multicellular 
organism are often dramatically different to each other, 
despite in most cases containing essentially the same 
genetic information. These phenotypic differences 
between cells result from differences in how their genes 
are expressed. A major contributor to differential gene 
expression between different cell types and during 
development is transcriptional control, with specific 
arrays of genes being switched on or off in different 
tissues by tissue-specific transcriptional regulators (for 
example see (Ericson et al., 1997). However, it is 
becoming increasingly apparent that pre-mRNA splicing 
(reviewed in Zaphiropoulos, 1998) exerts another 
important level of control. For example alternative 
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splicing has been shown to be particularly important 
regulating gene expression in the nervous system. 
Recent reports show that the electrical tuning of avian 
cochlea to different sound frequencies is at least partially 
achieved through the elaborate alternative splicing of a 
pre-mRNA which encodes a calcium activated 
potassium channel, affecting the sensitivity of the 
resulting protein to calcium (Navaratnam et al., 1997; 
Rosenblatt et al., 1997). At least 576 proteins are 
potentially encoded by possible splice variants of this 
gene with the splicing pattern directly dependent on the 
position of the cell in the ear-fewest exons are included 
transcripts by cells at the base of the basillar papilla. 
Alternative exon usage is also critical to other tissues 
and developmental decisions. For example, sex-specific 
exon usage regulates the activity of DNA methyl- 
transferase in mammalian gametogenesis (Mertineit et 
al., 1998). 

The spliceosome itself is composed of a set of 
snRNPs (small nuclear RNPs, made up of snRNAs and 
associated proteins), along with additional non-snRNP 
proteins. Five snRNAs are usually found in the 
spliceosome ( U l ,  U2, U4, U5 and U6). Splice site 
complementarity plays a critical role in splice site 
recognition. Base-pairing takes place between U1 and 
the 5'  splice site, between U2 and the branchpoint and 
between U5 and sequences in the exons to be spliced 
together (Moore et al., 1993; Madhani and Guthrie, 
1994). Intriguingly an alternative spliceosome with a 
different set of snRNAs is involved in the splicing of 
some pre-mRNAs with variant splice sites (Tarn and 
Steitz, 1996, 1997). The protein content of spliceosomes 
has been estimated at over 50 by the 2-dimensional gel 
analysis of in vitro assembled splicing complexes and 
from the number of genes genetically identified as 
essential for splicing in yeast (Reed and Palandjian, 
1997; Neubauer et al., 1998). A large family of non- 
snRNP proteins called SR proteins (since they contain 
many serinelarginine dipeptides clustered in RS 
domains) are critical for both splicing and splice site 
selection (Fu, 1995; Chabot, 1996; Valcarcel and Green, 
1996; Caceres and Krainer, 1997). SR proteins are likely 
to be involved in recognition of 5' splice sites (Eperon et 
al., 1993; Kohtz et al., 1994), and in fact some 5' splice 
sites can be recognised by SR proteins in the absence of 






















