Significance score calculation

We describe how one can calculate a significance score faptbeal case dfRIOR-
ITY where the class parameters set in advance. In this situation, it is assumed that
the structural class of the TF in question is known (see 8e&i2 in the paper).

We notice that under such an assumptieRIORITY, like most other motif finding
programs, reports the top scoring motif regardless of wdrdttat set of sequences con-
tains any motif at all. For instance, a motif finding prograiti find some motif even
when the input sequences are generated from a random backgmodel. Hence, if
we are runnin@RIORITY on a set ofr intergenic sequences, we need a way to assess
the significance of the discovered motif in termswofand possibly the lengths of the
sequences).

In order to find a significance measure, we run the algorithe tiimes (like we
do on the real dataset), but on 50 randomly selected sequete®f sizen. These
sequences are sampled randomly from the whole set of reatjariic sequences used
by Harbisonet al. as probes. We select the best score from the five runs forafach
the 50 sets (just like we do when finding the best motif in ana@lciequence set). We
then fit a normal over the 50 points. Using the normal pararsgtee calculate the
significance of the learned motif from the actual set. Fidusdows a histogram of the
scores obtained from 50 random sequence sets of cardifi@lignd the fitted normal
curve.
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Figure 1:Histogram of the best scores among five runs for 50 collestafrdifferent random
sequence sets of size 17. This is for the special case@RITY with the inclusion of only the
prior for basic leucine zipper TFs.



Harbisonet al. have their own metrics to calculate the significance of afmbhieir
metrics (AUROC and enrichment) are based on the number afidaund unbound
sequences with a “match” to the motif. They also have-alue calculation step
similar to ours, taking random sets of sequences and gémgeahormal distribution
over each of the scoring metrics. They use only those matitheir final clustering
algorithm which have a-value less than 0.001 according to both criteria.

We believe that our method of scoring the motif using thetjpiwsterior distribu-
tion (see equation 7) of the whole set of sequences is adetpijaidge the significance
of a motif. For example, the bZip protein Skol has 17 sequeincitss probesetPRrI-
ORITY with the single class prior finds a mofiACGT CAT very similar to the one with
all three priors described in the main text of the paper. Atleo programs using no
conservation information fail to find this motif (see Tablénlmain text). Only one
program, CONVERGE—which uses conservation informatiorasweported to find
it (see supplementary table). But this motif does not appediarbisonet al.’s list of
final post-processed motifs, possibly because of theierizitof significance. On the
other hand, the motif found byrIORITY has a score of 75.0849. As is evident from
the dotted red lines in figure 1, this motif hag-@alue of less than 0.0001 (lower than
thep-value cut off of 0.001 used by Harbisehal.) according to our scoring system.
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