S1 Fig: analysis flowchart
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S2 Fig: Core motifs
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Nuclear receptor Rel IRF
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S3 Fig. Co-binding
analysis. Computing the
counts of canonical
binding, tethered binding
and co-binding In a set of
ChlP-seq data
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* In the above figure, there are three types of the ChlP-seq peaks: (1) The peak contains
only a canonical motif (a red rectanEIe) (2) the peak contains only a non-canonical motif
(a gr?en rectangle), and (3) the peak contains a canonical motif and a non-canonical
moti

* From a set of ChIP-seq data for a TF, one can compute the following counts:

e X: Number of peaks containing only the canonical motif.

* Y: Number of peaks each containing at least one non-canonical (co-occurring) motif
but no canonical motif.

. IZD.V\I>II\L;Imber of peaks each containing both the canonical PWM and a non-canonical
* Note:

A non-canonical PWM is a PWM that is similar to the canonical PWM of a TF that
belong to another TF family.

* The presence of a motif is determined using the PWM and FIMO with a p-value <
0.0001 tko screen the genome; a FIMO hit is retained only if it overlaps with a ChlP-
seq pea



Classification of TFs into five groups

1) X>0,Y =Z=0: canonical binding only

2) X>Y >Z:canonical binding frequency > tethered binding frequency
> co-binding frequency

3) X>Z>Y:canonical binding frequency > co-binding frequency >
tethered binding frequency

4) Y>XandY >Z: tethered binding most frequent
5) Z>XandZ>Y: co-binding most frequent



Pie chart of the five groups of TFs

B Canonical binding only

M Tethered binding most frequent
Canonical binding frequency > tethered binding
frequency > co-binding frequency

B Co-binding most frequent

Canonical binding frequency > co-binding
frequency > tethered binding frequency




S4 Fig. ldentification of
canonical PWN for a TF by the

ranking method



Inferred PWMs from ChlIP-seq data for GATAS3
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Inferred PWMs from ChlP-seq data for PBX3
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