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Increasing our ability to identify candidate functional elements in noncoding DNA
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Analysis of genomic data has revealed the existence of functional units in noncoding regions of DNA that regulate the
transcription of genes, typically by forming binding sites for proteins that affect transcription. Computational approaches can
help search vast amounts of genetic data to identify candidate functional elements in noncoding DNA for study in the lab. In
this work, we expand our computational abilities to infer candidate elements in the noncoding regions of co-expressed genes
and in identifying c/'s-regulatory modules.

GAMI (Genetic Algorithms for Motif Inference) uses a Genetic Algorithms (GA) search to identify
candidate functional elements in noncoding DNA. The system was designed to identify putative functional
elements following the notion that elements that have been conserved across evolution are more likely to be
functional; therefore, GAMI seeks to find highly conserved patterns in the data, which are called motifs. In
previous work, GAMI has been shown to be adept at finding highly conserved elements in long sequence
lengths (e.g ., lOOkb and longer) and across several dozen sequences. While an interest in studying the cystic
fibrosis transmembrane conductance regulator (CFTR) gene continues to motivate this work , we proceed here
with data that allow us to evaluate the efficacy of our newly designed approaches.

Co-expressed genes frequently share regulatory elements1’5, and therefore, it would be desirable to use
GAMI for the inference of motifs in co-expressed genes. We have extended GAMI to allow some of the
sequences in the data to drop out of the search process to enable this, and have evaluated this new capacity on
several datasets , including pregnancy gene data6 and NF-kappa B transcription factor motif data4, and
demonstrated the system’s ability to identify functional elements beyond the scope of the intentions of the
original software design.

Regulatory information in the non-coding DNA of higher organisms is often organized into modular units,
known as cA-regulatory modules (CRMs) . We have developed additional computational tools to filter the
motifs found by GAMI to identify those that are members of candidate CRMs. Initial work on this system has
been conducted with artificial data. Initial results show that implanted (known) modules are identified in most
situations evaluated, although with extremely long sequence lengths (1 million bp long) and with high
degradation of the implanted motifs (over 20%) results are less than 100%.
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