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• UW Biostatistics Autumn Seminar Series

Martin Tompa, Ph.D.
Department of Computer Science and Engineering and 
Department of Genome Sciences

"Discovery of Regulatory Elements by a Phylogenetic Footprinting
Algorithm"

Thursday, November 13, 2003, 3:30 pm

T-639 Health Sciences Building

• Refreshments served outside the seminar room beginning at 
3:15 pm.

Talk Tomorrow



• Lawrence et al. “Detecting Subtle Sequence 
Signals: A Gibbs Sampling Strategy for 
Multiple Sequence Alignment” Science 1993

The “Gibbs Sampler”



  

The Double Helix

Los Alamos Science



Some DNA 
Binding 

Domains







• Geman & Geman, IEEE PAMI 1984

• Hastings, Biometrika, 1970

• Metropolis, Rosenbluth, Rosenbluth, Teller, 
& Teller, “Equations of State Calculations by 
Fast Computing Machines,” J. Chem. Phys. 
1953

• Josiah Williard Gibbs, 1839-1903,  American 
physicist, a pioneer of thermodynamics

Some History







Similar to 
MEME, but it 

would average 
over, rather 
than sample 

from



• Burnin - how long must we run the chain 
to reach stationarity?

• Mixing - how long a post-burnin sample 
must we take to get a good sample of the 
stationary distribution?  (Recall that 
individual samples are not independent, and 
may not “move” freely through the sample 
space.)

Issues





• “Phase Shift” - may settle on suboptimal 
solution that overlaps part of motif. 
Periodically try moving all motif instances a 
few spaces left or right.

• Algorithmic adjustment of pattern width:
Periodically add/remove flanking positions 
to maximize (roughly) average relative 
entropy per position

• Multiple patterns per string

Variants & Extensions






