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Introduction
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Introduction

RNA-seq based transcript prediction

gap
exonic reads = ==

spliced reads

transcripts

- reconstruct transcript using RNA-seq data
- existing methods: Cufflinks?, Scripturez, .

Problems
- read coverage is too small or gaps exist
- depends massively on alignment quality

! Trapnell et al. 2010 2 Guttman et al., 2010
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mTIM: transcript reconstruction as segmentation task
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- use splice-signals as features
= mTIM finds plausible introns
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Hidden-Markov SVM: Application
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Hidden-Markov SVM: Application
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- parameter vector w needs to be adjusted using training data
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Hidden-Markov SVM: Training
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separating scores

of the correct segmentation
and any incorrect segmentation

Segmentation scores

maximize ( Fs(correct, X;) — Fg(incorrect, X)) Vi
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Infer alternative isoforms
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Application & Results

Experiments

Caenorhabditis elegans
- strand-specific, paired-end lllumina RNA-seq data (2x76bp)
- alignment methods: TopHat!, PALMapper?
- filtered and unfiltered alignments
- for filtering see also poster of Andre Kahles:
"RGASP Evaluation of RNA-seq Read Alignment Algorithms”

Arabidopsis thaliana
- non-strand-specific, single-end lllumina RNA-seq data (1x36bp)
- unfiltered PALMapper?

1 Trapnell et al., 2009 2 Jean et al., 2011
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Application & Results

Results: C. elegans intron evaluation
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Application & Results

Results: C. elegans transcript evaluation
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Results: C. elegans transcript evaluation

0.45

B Cufflinks
0.4r BTV

0.35F i

0.3 i

0.25r i

F-score

0.2+ i

0.15f R

0.05f R

PALMapper PALMapper TopHat
alignments alignments alignments
(filtered) (unfiltered) (filtered)

17 /20



Application & Results

Results: A. thaliana evaluation
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Summary

mTIM: accurate margin-based transcript identification method

- transcript prediction as segmentation task
- RNA-seq data & splice signals as features
- robust against noisy inputs (able to handle gaps)
- results better or comparable to Cufflinks

Availability

- http://www.fml.mpg.de/raetsch/suppl/mtim
for abstract, slides, (upcoming) source & further information
- Galaxy package in a few weeks
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