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Randomized Motif Search and Gibb’s Sampling 

Biological Question 

Finding patterns in DNA is an important and useful part of analyzing DNA sequences 

which offers many applications for computational methods. One example of this is the circadian 

clock, an organism’s internal timekeeper. Since the circadian clock must have some molecular 

basis, some questions that can be asked are: How do individual cells know when they should 

slow down or increase the production of certain proteins? Is there a “clock gene?” In plant cells, 

three genes LHY, CCA1, and TOC1 are the “clock genes.” These genes are able to control the 

transcription of other genes because the regulatory proteins that they encode are transcription 

factors that turn other genes on and off. A transcription factor regulates a gene by binding to a 

transcription factor binding site (motif) in the gene's upstream region. Finding these binding sites 

would be relatively easy if the motifs were completely conserved, but regulatory motifs can vary 

at some positions, making this search more complicated. The fundamental question here would 

be: how can we locate these regulatory motifs without knowing what they look like in advance? 

This then becomes a computational problem: to develop algorithms for motif finding. 

Greedy Motif Search 

Three similar methods for motif finding are the Greedy motif search, Randomized motif 

search, and Gibb’s Sampling. The basic idea of these algorithms is to find the set of motifs 

across a number of DNA sequences that match each other  most closely. The steps for the 
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