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De-novo motif discovery has been an
important challenge of bioinformatics
for the last two decades. Since the
emergence of high-throughput tech-
niques like ChIP-seq, ChlP-exo, and pro-
tein binding microarrays (PBMs), the
focus of de-novo motif discovery has
shifted to runtime and accuracy on
large data sets. For this purpose, spe-
cialized algorithms have been designed
for discovering motifs in ChlP-seq or
PBM data. However, none of the exist-
ing approaches works perfectly for all
three high-throughput techniques.
Here, we propose Dimont, a general
approach for fast and accurate de-novo
motif discovery from high-throughput
data.

We demonstrate that Dimont yields a
higher number of correct motifs from
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ChIP-seq data than any of the special-
ized approaches, and achieves a higher
accuracy for predicting PBM intensities
from probe sequence than any of the
approaches specifically designed for
that purpose. Dimont also reports the
expected motifs for several ChIP-exo
data sets.

Investigating differences between in-
vitro and in-vivo binding, we find that
for most transcription factors, the mo-
tifs discovered by Dimont are in good
accordance between techniques, but
we also find notable exceptions. We
also observe that modeling intra-motif
dependencies may increase accuracy,
which indicates that more complex mo-
tif models are a worthwhile field of re-
search.
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