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Unravel Genome, Location and Regulation of Genes |
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Unravel Genome, Location and Regulation of Genes Il

© Localize Genomic Signals (Start, End, Coding Parts)

@ Content prediction (Is this sequence coding or non-coding?)
@ Translate knowledge to other Genomes (DA — Chris)

© Combine Signal/Content Prediction to predict Gene Structures
© Interpret Learned Results

= Submitted DFG Proposal with Alex, Gunnar, Klaus ...
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State of Affairs
®00

Genomic Signal Localization

Localize Genomic Signals faaast

Discriminate true signal positions against all other positions

= 150 nucleotides window around dimer

CT...GTCQGTA. . .GAAGCTAGGAGCGC. . .ACGCGT. ..GA

State of Signal/Content Detection

@ SVM+String kernels + 1inadd acceleration works OK
@ Recent work: Further drastic speedup using SVM-Ocas in
primal
o Idea: Train SVM in primal using kernel feature space (1 WD
kernel, 2 Weighted Spectrum Kernels)
e Problem: > 12 million dims; 50 million examples
o Only w — w + a®(x) and w - ®(x) required.
o Compute ®(x) on-the-fly and parallelize!
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= Ocas converges after 138 iterations in 41 hours.



State of Affairs

Structure Learning

Determining Gene Structures

DNA ACGAGCACGAGCTGGGAT ACGAGCACGAGCTGGGATGGGACGAGCCTGGGATGGGAGTCGTGATGGGAGTCGTAGTCGTTGGGATGGGAGTCGT
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Simplified Gene Model PLiFs for Signal Transformation
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Feature score

"SVM Signal Prediction

large margin:
Go(X™,y") > Go(x",y)

Layer 2: Integration of features i
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State of Affairs

Interpretability

Interpret Learned Results

Positional Oligomer Importance Matrices
POIM - GATTACA (Subst. 0) Order 1
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Project Subgoals
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Anwendung in der Genomik
(Gensuche, Metagenomik)
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