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challenge, therefore, is to compute the algebra 
of a myriad of sequence motifs, and the mutual 
relationships between the regulatory factors 
that recognize them, to predict tissue-specific 
splicing. 

To achieve this, Barash et al.1 provided 
a computer with two types of information 
(Fig. 1b). The researchers gathered microar-
ray data evaluating the ratio between inclusion 
and skipping of more than 3,000 alternatively 
spliced exons in four types of mouse tissue. 
They also took advantage of the collective 
knowledge generated by the splicing research 
community to compile thousands of RNA 
sequence features corresponding to known 
binding sites for regulatory factors, as well as 
sequence motifs enriched around alternatively 
spliced RNA regions, even if their cognate reg-
ulatory factors remain unknown. Moreover, 
they considered characteristics of the exon/
intron organization, their evolutionary conser-
vation, the folded structure of the RNA chain 
and the relationships among all these elements. 
The computer was then asked to identify the 
combination of features that could best explain 
the experimentally determined tissue-specific 
selection of exons.

Considering the complexity of the system, 
the approach achieved notable successes. It 
correctly identified alternative exons, and 
predicted their differential regulation between 
pairs of tissue types with considerable accu-
racy. The code identified features whose distri-
bution and frequent co-occurrence with other 
sequence elements is associated with tissue-
specific regulation. This allows reinterpretation 
of the function of previously defined regula-
tory motifs and suggests previously unknown 
properties of known regulators as well as unex-
pected functional links between them. For 
instance, the code inferred that the inclusion 
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Figure 1 | Predicting pre-mrNA fate. a, Genomic DNA sequences are 
transcribed as messenger RNA precursors (pre-mRNA) containing exons 
and introns that can be processed by alternative pathways to generate 
different mRNAs encoding distinct proteins. b, Using data on alternative 
splicing obtained by microarray profiling of mRNAs from different 

tissues, as well as a compendium of regulatory sequences (RNA features), 
Barash et al.1 identify combinations of features that can predict, for a given 
pre-mRNA, the ratio of alternatively spliced mRNAs in four different 
tissue types: central nervous system (CNS), digestive system, muscle and 
embryonic tissue/stem cells.

of exons that lead to truncated proteins is a 
common mechanism of gene-expression con-
trol during the transition between embryonic 
and adult tissues.

Despite these successes, however, Barash and 
colleagues’ work1 may be better seen as reveal-
ing the first piece of a much larger Rosetta Stone 
required to interpret the alternative messages 
of our genomes. The expected wave of massive 
data sets generated by high-throughput tech-
nologies6 should soon provide further inputs 
for improving the code. These include identi-
fication in vivo of binding sites for regulatory 
proteins by techniques such as cross-linking/
immunoprecipitation (CLIP), extensive descrip-
tion of mRNA variants by high-throughput 
sequencing, and functional characterization of 
regulators by RNA interference screens. 

The code is likely to work in a cell-autono-
mous manner and, consequently, may need to 
account for more than 200 cell types in mam-
mals. It will also have to deal with the exten-
sive diversity of alternative-splicing patterns 
beyond simple decisions of single exon inclu-
sion or skipping. The limited evolutionary 
conservation of alternative-splicing regulation 
(estimated to be around 20% between humans 
and mice) opens up the question of species-spe-
cific codes. Moreover, coupling between RNA 
processing and gene transcription influences 
alternative splicing, and recent data7,8 implicate 
the packing of DNA with histone proteins and 
histone covalent modifications — the epigenetic 
code — in the regulation of splicing. The inter-
play between the histone and the splicing codes 
will therefore need to be accurately formulated 
in future approaches. The same applies to the 
still poorly understood influence of complex 
RNA structures on alternative splicing.

Deciphering the genetic code allowed the 
identification of protein-coding genes and 

thus provided a key conceptual framework 
for understanding genome organization. An 
important measurement of the value of Bar-
ash and co-workers’ paper1 will be its useful-
ness in interpreting the output of genes in 
genome-sequencing projects and in ration-
alizing changes in alternative splicing caused 
by natural sequence variation or underlying 
pathological conditions. Another key assessor 
of this1 and other codes of post-transcriptional 
regulation9 will be their amenability to convert-
ing large data sets of intriguing relationships 
between sequence motifs into testable hypoth-
eses that will help to unravel the underlying 
mechanisms, the code’s molecular fabric. ■
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