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Initial results for GAMI: A genetic algorithms approach to motif inference
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To date, we have demonstrated GAMI to be an effective tool for searching large datasets (long 
sequence lengths and possibly many sequences) of divergent species. The system has been validated 
for small problems, finding known transcription factor binding sites (TFBS) referenced in other 
published work and finding the best motifs identified by exhaustive search. We have also compared the 
CFTR motifs found by GAMI to the full human genome and to known TFBSs. These motifs are non- 
promiscious; some of these motifs represent known TFBS for other genes while some of these motifs 
may represent novel discoveries.

Fig. 2. Example motifs found for GST Mui data; 5' 
upstream on the left and 3' downstream on the right.

Fig. 1. Example motifs 
found for CFTR data; 5' 
upstream on the left and 3' 
downstream on the right.

We have developed GAMI1, an approach to motif inference that uses a genetic algorithms (GA) 
search. Specifically, we are looking for putative conserved regulatory regions in non-coding sequence; 
several studies suggest that comparative analysis of evolutionarily diverse organisms will help to 
predict functionally important non-coding regions2. GAMI searches the space of possible motifs to find 
those that are most strongly represented across the sequences of interest.
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We have been working with several genes studied by MDIBL researchers. The preliminary results 
reported here show motifs found in the 5' upstream and 3' downstream regions of ABCC7, the cystic 
fibrosis transmembrane conductance regulator (CFTR), using human, mouse, pig, chicken, and Fugu 
as representative divergent species. In this work, we looked for the strongest 20mers in the data, which 
went upstream or downstream from the CFTR gene until the next known gene (up to 50kb). We also 
show preliminary results from the upstream and downstream regions of GST Mui, using human, 
mouse, dog, Xenopus, zebrafish, Fugu, and Ciona; in this study, we looked for the strongest 1 Omers in 
the data, which went upstream or downstream 4kb for all species. Example motifs found are illustrated 
in Figures 1 and 2.
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