S1 Text. Computing Binding Probabilities.

Given a PWM and a DNA sequence, represented by its one-hot encoding s € {0, 1}4*£

we want to obtain the probability of observing binding at any of the sequence’s
M-length subregions under the assumption that binding probabilities are independent
across the subregions. We first compute the probability of binding at each subregion
follow the process described by [1], a modified version of the energy-based model of
binding proposed in [2].

To aggregate probabilities across positions into a single sequence binding probability, we
let p;.;+ar denote the probability of the TF binding at sequence subregion spanning
nucleotide 7 to ¢ + M and compute the probability of binding somewhere on the
sequence as

b
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That is, the probability of the TF binding somewhere is one minus the probability of it
not binding anywhere. This operation is sometimes known as “soft-or”.
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