Charles Vaske and Josh Stuart

cvaske@soe.ucsc.edu

Overview

Detecting the particular isoforms expressed in a cell is challenging. Oligomeric
microarray platforms with junction prolbes provide genome wide assays of
roaches predict alt-sp

alternative splicing. Most app
tissue and/or for local gene st

a matrix decomposition technique
the entire set of probes and conditi
compendium. The method is therefore able to cor
conditions and the probes to find a more reliable measure of alternative splicing.

Non-negative ma
deconvolute linea

ly mixed sig
learn both probe-i

soform over

ructu

ral features. We
hat learns whic

prior knowledge of a gene model.

Methods

oNns measured |

jstuart@soe.ucsc.edu

ICINg using C

Deconvolution of isoforms from microarray
data using non-negative matrix factorization

Department of <™ &

Biomolecular /

I SANTA CRU7 =noineering

Results - Human Tissue Compendium

We applied NMF on a human tissue compendium of Johnson et al. (2003).
As a positive control we ran NMF on ADDQ3’s expression levels and found that

ata within one NMF accurately recovers the known splicing pattern for this gene (Fig3 3).
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NMF decoposes a matrix V into a product of H and W:
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N the splice array setting, V represents the probe-by-tissue intensr
measured on the microarray platform, H is the expression levels o
INn each tissue, and W is the set of probes in each predicted transcript.
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Figure 3. Decomposition of gene ADD3 into isoform-probe overlap matrix and
Isoform-tissue expression matrices.

We next applied NMF to the entire set of genes from the Johnson et al study. We
predicted 15710 transcripts (Y transcripts per gene on average). To visualize the
entire expression program and identify splicing programs among the genes, we
used hierarchical clustering to cluster both the predicted transcripts and the
tissues (Fig 4).
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Figure 1. lllustration of how non-negative decomposition predicts both the

transcripts and their expression levels. A hypothetical gene containing three
exons Is shown in the upper left along with three probes. The upper left
panel illustrates the true expression levels of the “hidden”. The hypothetical

gene has two transcripts, t1 and t2.

Results - Synthetic Data
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Figure 4. Clustering of predicted transcript expression levels. There are a
large number of brain specific transcripts in the far left, and a cluster of
cancer-related transcripts on the right.
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Table 1. Genes with most distant predicted transcript expression profiles.
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Future Directions

*Model probe hybridization affinity. Currently, genes with heterogenous probe

‘'ormance.
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Figure 2. A. Accuracy of NMF in the presence of noise. Gray vertical lines
indicate estimated 50% confidence interval on noise in the human microarray
data. Black, red, green, blue, and cyan lines correspond to genes with 1, 2, 3,
4, and 5 transcripts respectively. B. NMF isoform recall when parameter k is
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