Table S1. Comparison of priority using various positional priors with state-of-the-
art motif discovery programs. A ‘1’ in a cell represents represents a match to the literature
consensus of the top-scoring motif learned by the respective program. A ‘0’ represents no match.
The programs being compared, along with their shorthand designations, are

u : PRIORITY-U, i.e. Gibbs sampling with a uniform positional prior

N : PRIORITY-N, i.e. Gibbs sampling with prior N, calculated based on the Sy score
from the computational predictions of Segal et al.

DN : PRIORITY-DN, i.e. Gibbs sampling with prior DN, calculated based on the Spas
score from the computational predictions of Segal et al.

DN’ : PRIORITY-DA”, i.e. Gibbs sampling with prior DN’, calculated based on the Sp
score from the in vivo data of Lee et al.

D  : PRIORITY-D, i.e. Gibbs sampling with a simplification of prior DA/, calculated in the
absence of nucleosome occupancy data as described in the Discussion

A : AlignACE

M : MEME

MD : MDscan

M. : MEME_c, i.e. MEME using conservation information

C : CONVERGE, a conservation based method of Harbison et al.

K : the conservation based method of Kellis et al.

No. Sequence-set u N | DN |DN'| D A M |MD | Mc| C K
1 ABF1.YPD 1 1 1 1 1 1 1 0 1 1 1
2 ACE2_.YPD 0 0 0 0 0 0 0 0 0 0 1
3 ADR1_HEAT 0 0 0 0 0 0 0 0 0 0 0
4 ADR1_.YPD 0 0 0 0 0 0 0 0 0 0 0
5 AFT2_H202Hi 0 1 1 0 0 0 0 0 0 0 0
6 AFT2_H202Lo 1 1 1 1 1 0 1 1 1 1 0
7 AFT2_.YPD 0 0 0 0 0 0 0 0 0 0 0
8 ARR1.YPD 0 0 0 0 0 0 0 0 0 0 0
9 ASH1_BUT14 0 0 0 0 0 0 0 0 0 0 0
10 AZF1.YPD 0 0 0 0 0 1 1 0 1 1 0
11 BAS1.SM 1 1 1 1 1 0 1 0 1 1 1
12 BAS1.YPD 1 1 1 1 1 0 0 1 1 1 1
13 CAD1.SM 1 1 1 0 1 0 0 1 1 0 0
14 CAD1.YPD 1 1 1 1 1 0 1 0 1 1 0
15 CBF1_.SM 1 1 1 1 1 0 0 1 0 1 1
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No. Sequence-set u N | DN |DN'| D A M |MD | Mc| C K
12 YAp7H202H: || 1 | 1 | 1t | 1t [ 1 o[ 1]t 1] 1] o
153 YAPTH202I0 || 1 | 1 | 1t | 1t | 1 o | o | 1| 1] 1]1
154 | YHP1.YPD ol oo ol ololo] o] o] o] o
155 | YOX1.YPD ol oo lolo]olo] o] o] o] o
156 | ZAP1.YPD ol oo ol olol|l 1ol 1]|1]o0
| Total | 46 | 51 | 70 [ 66 | 60 | 16 | 35 | 54 | 49 | 56 | 50 |

*In the paper we show that Stel2 in BUT14 condition is most likely to be a part of a transcriptional
complex in the filamentation pathway. Tecl, which is also part of this complex in this condition, is
believed to make DNA contact at its consensus motif of CATTCy. PRIORITY-DN finds this motif, correctly
detecting the indirect binding of Stel2 to DNA. But since this table is generated with the criterion that
the learned motif should match the motif of the profiled TF, which is ATGAAAC for Stel2, there is a zero
in this cell. Although not shown in this table, programs DN, D, and C also find the Tecl motif in this
sequence-set.

**In the paper we show that Tecl in Alpha condition is most likely to be a part of a transcriptional complex
in the mating pathway. Stel2, which is also part of this complex in this condition, is believed to make
DNA contact at its consensus motif of ATGAAAC. PRIORITY-DAN finds this motif, correctly detecting the
indirect binding of Tecl to DNA. But since this table is generated with the criterion that the learned motif
should match the motif of the profiled TF, which is CATTCy for Tecl, there is a zero in this cell. Although
not shown in this table, programs MD, D, M_c, C, and K also find the Stel2 motif in this sequence-set.



