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Almost every human cell contains a huge instruction manual called the genome with many 
thousands of pages (the genes), each of which tells the cell how to make a particular building 
block (protein) that it needs to live or grow or to perform its assigned function in the body.  The 
cell uses this manual in a complicated way, first copying (transcribing) each page that it needs to 
a piece of scratch paper (the pre-mRNA), and then cutting and pasting (splicing) pieces of the 
scratch paper (the exons) together to form the final recipe (mRNA) for the protein product.  
Interestingly, this cutting and pasting is often carried out in different ways in different types of 
cells or under different conditions in a process called alternative splicing (AS), generating many 
different varieties of a protein under different conditions.  Alternative splicing is particularly 
common in neurons, helping to generate protein variants whose properties are optimized to the 
local environment of the neuron.  For example, AS is used to tune the electrical properties of ion 
channels which help different sensory neurons in the inner ear respond to different frequencies of 
sound.  In addition, mutations that affect AS are associated with a number of neurodegenerative 
diseases.  In order to paint a global picture of AS in the nervous system, we focus on events that 
are conserved since the divergence of human and mouse, as they are likely of primary biological 
importance, but relatively few such events are known.  Here we describe sequence features that 
distinguish exons subject to evolutionarily conserved AS, which we call ‘alternative-conserved 
exons’ (ACEs), from other orthologous human/mouse exons and integrate these features into an 
exon classification algorithm, ACEScan.  Genome-wide analysis of annotated orthologous 
human-mouse exon pairs identified ~2,000 predicted ACEs.  Alternative splicing was verified in 
both human and mouse tissues using an RT-PCR-sequencing protocol for 21 of 30 (70%) 
predicted ACEs tested, supporting the validity of a majority of ACEScan predictions.  By 
contrast, AS was observed in mouse tissues for only 2 out of 15 (13%) tested exons that had EST 
or cDNA evidence of AS in human but were not predicted ACEs, and was never observed for 
eleven negative control exons in human or mouse tissues.  Such large-scale identification of 
ACEs now enables us to develop splicing-specific arrays to interrogate the cell and tissue-
specific regulation of such events with regards to the nervous system.   
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