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APPENDIX
Derivation of the soft-max scoring function
The contribution to the TF-binding energy of a site at position 7 in a sequence for a given strand

s is approximated by the PSSM score, which is defined as:

1

PSSM (S?) = Iogz( P(S/ | PSWM )J

P(S; [bckg)

where PSWM denotes the position-specific weight matrix derived from the known TF-binding

motif, bckg a mononucleotide background model and the likelihoods P(S’|PSWM) and

P(S’ |bckg) are computed assuming independence over site positions [1].
Rearranging terms, we have:
P(S$ | PSWM) = 27D p(S* | bekg) )

Since TF-binding events in either orientation (forward strand [f] and reverse strand [r]) are

mutually exclusive and exhaustive, we obtain:

P(S, | PSWM) = QPSM(S) P(S," |bckg) +27MED P(ST | bekg) (3)

We seek to obtain an effective PSSM score (PSSM(Si)) that subsumes the contributions of both

binding events, so that:



PSSM(S; ) = log, P(S, [PSWM)
P(S, |bckg)
: . 4)
_log 2PSMED P(S T hekg) + 27 MG P(S! | bekg)
2 P(S; |bckg)

If we assume that the background model is strand independent (i.e. we compute the

frequencies of A/T and G/C, instead of individualized for each base), which comes naturally

when we scan both strands, then P(S; |bckg) = P(S, |bckg) = P(S/" | bckg) and:
PSSM(S;) =log, (2'°SSM (51 4 gPssm (Si") (5)

where PSSM(Si) denotes the combined PSSM score of a site at position i and PSSM(S,") and

PSSM(S) denote the score of the site at position i in the forward and reverse strands,

respectively.
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Supplementary file 3 — Distribution of eggNOG/COG posterior probabilities as a function of the
number of promoter sequences mapping to the eggNOG/COG after adjusting for sensitivity with
=6.65. The x-axis indicates eggNOG/COG rank number, sorted by decreasing posterior probability.
Bubble size indicates the number of promoters mapping to a given eggNOG/COG.
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Supplementary file 4 — Sequence logo summarizing the multiple

sequence alignment of putatively regulated protein sequences

mapping to COG1937. Alignment was

performed with

CLUSTALW in profile alignment mode, using the structural

information in the M. tuberculosis CsoR PO9WP49 UniProtKB

entry to define gap penalties. The C-H-C motif residues are

denoted by red arrows.



45
" !
1
35 i
> |:
5 . f
S 25 i
o 'y
& 20 EA.
15 | —
" /
10 !

V.

; N Y \ Al
40

0 20 60

Inter-site distance (bp)

80

100

Supplementary file 6 — Distribution of distance between high-confidence

sites (bp) for promoters with more than one high-confidence site.
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