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Description of project:

Motivation and Background: In recent years the phenomena of alternative splicing has emerged as
functionally very important and occurring with high frequency. Alternative splicing is typically detected
by sampling a series of transcripts that have been made by copying different configurations of exons. The
alternative splicing graph (ASG) is then constructed so it minimally can explain these transcripts. The
question here naturally arises, how small this minimal alternative splicing graph is relative to the true
alternative splicing graph. This questions could be addressed both through analysing an increasing set of
real transcripts from a data base and see how the reconstructed ancestral recombination graph grows or
through a model of ASG with probability assigned to different paths. This could give an evaluation of how
many transcripts to know the alternative splicing graph to a satisfactory degree.

Workplan: Write algorithm and small program that can construct minimal ASG from a series of
transcripts. Test that this works on annotated human genome at NCBI/Ensembl. Use this program to test
reliability from i) real data and from ii) simulated data. A measure of the size of the reconstructed ASG is
needed here and could for instance be the number of nodes/edges or paths. An interesting question would
here be if the ASG for a subset of transcript always is a sub-graph of the full ASG.

i. for a set or real genes with associated transcripts, randomize the order of the transcripts and reconstruct
an increasing series of ASGs.

ii. Stochastic ASGs. This can be done at different levels of realism, starting with a segment of the real line
and a series of “introns” that can be skipped by loops exiting and entering the real line to much more
realistic models where the gene was modelled as DNA with as many features of a AS gene as possible. There
is a limit to how realistic a model can be, since AS is not well understood. For these model (naive or
complex), probabilities to different paths (transcripts) must be chosen. The ASG will now generate
transcripts with well defined probabilities.

Generate transcripts and reconstruct the ASGs. A question here will be what the minimal number of
transcripts is that allows reconstruction of the full graph.

Comment: In continuation of this there are a long series of questions that could be addressed: How do you
compare AS-graphs from different species? How do you determine by comparison, which alternative
transcripts exists since they are functional and which are noise? If the project proceeds quickly, then it
could be a possibility to make a stochastic model of how such a graph evolves and see if would be possible to
find selected transcripts.
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