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Why tiling arrays?

@ unbiased view of transcription
@ no mRNA enrichment necessary
@ detection of rare transcripts and different splice variants

@ can capture expression on large genomic regions
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Background

Design of genomic tiling arrays

General design:

Tile path selections:

Sequence

Tile path

Microarrays

ACTTACAAGGARACTAGGCATAAGCCATAG .. CATTACGACT

Probe 1
Overlapping
Probe 2
Probe 3
Genornic sequence
= End-to-end design
Probe 1 Probe 2 Probe 3
Genomic sequence
Average spacing
Probe 1 Probe 2
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Transcriptome mapping with tiling arrays

Isolate total RNA r\&/\l

Convert to double stranded DNA

Hybridize to tiling array

Analyze gene expression
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Cross-hybridization effects in tiling array data

= hybridization to sequence that is similar or identical to the
target

@ use of mismatch probes in Affy Tiling Arrays
@ exclude repeat regions annotated by Repeat Masker
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= task of data segmentation



Previous work

Previous work

@ simple intensity thresholding
@ proximity-based heuristics (e.g. Kampa et al. 2004)
@ dynamic programming

@ hidden Markov models
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Analysis of Kampa et al. (2004)

Cl

PR —_— e —— e — Affymetrix tile path
(on avg. every 35bp
of 25bp length)

Pseudo-median

Pseudo-median > INTENSITY
= positive probe

< MAXGAP
>MINRUN
Transfrags
(contiguously transcribed
elemenets)
2.9% false positive rate: BW =35bp MAXGAP = 40bp

INTENSITY =150 MINRUN = 90bp
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Statistical segmentation method
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Results

Influence of GC classification
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Results

Comparison of segment lengths
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Results

Example of exon structure
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Results

Example of exon structure
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Preliminary conclusions:
o fast statistical method to detect expressed segments
@ consideration of GC bias

@ detection of longer segments



Future work

@ evaluation of reported segments
@ use of median or pseudomedian over windows
@ consider other sequence-specific biases

@ support of other tiling array platforms

Outlook
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Outlook
The end

Thank you for listening!

Feel free to ask some questions.
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