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Monday 12: Transcriptional regulatory motif discovery
Regulatory factor binding site discovery from primary sequence is difficult.
	Combinatorial among factors, sites, locations, and distances (cis- versus trans-).
When identifying from primary sequence, look for overabundant (enriched) motifs in regulatory regions.
A "motif" itself, which is generally a multiple sequence alignment, can be represented in one of several ways:
	Consensus sequence: independently most common base at each position.
	Degenerate consensus sequences, which use special nucleotides when ambiguous (or regular expressions).
	Position weight matrices (PWMs): probabilities rather than counts at each position.
	Position-specific scoring matrices (PSSMs): log-ratios of probabilities relative to background.
	Logos are the bit scores of these PSSMs that capture how different they are from background, easy to scan.
Learning motifs from sequence is an optimization problem - neither best motif nor best sequences known.
	Gibbs sampling iteratively re-computes one sequence at a time.
	Expectation Maximization (EM) iteratively recomputes all sequences simultaneously.
Chromatin immunoprecipitation (ChIP) pulls down DNA sequences bound by a factor of interest.
	Followed by microarray binding (ChIP-chip) or sequencing (ChIP-seq) to see what's bound.
	Does not differentiate functional from nonfunctional binding!
Best motif finders integrate data types: enrichment, binding, conservation, expression.
miRNAs an additional small RNA mechanism of sequence-based post-transcriptional degradation / inhibition.
miRNA genes found in unusual places, discovered by scanning genome for RNA structures.
miRNA targets often found in 3' UTRs, discovered by searching for seed complementarity, RNA structure.
Regulatory networks / circuits are very difficult to reconstruct globally, can be modeled using:
	Bayes networks - probabilistic graphical models of causes (regulators) and effects (targets).
	Biophysical models, e.g. differential equations.
	Linear models, in which amount of target is a linear function of amounts of regulators (positive or negative).
Textbooks
Regulatory sequences:			Pevsner, Chapter 10, p307-345
Systems biology of regulation:	Lesk, Chapter 13, 443-480
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