Text S2. SPINE edge-sign prediction heuristic

In their SPINE method for inferring signaling networks from source-target pairs, Ourfali et al [1] employ
the assumption that each node is either a repressor or an activator: that is, all edges leaving from a node
must have the same sign. We have adapted this heuristic for our integer program in order to compare it to
our own heuristic, which simply requires that, globally, at least 90% of edges must be activating. This is
achieved with the introduction of two new variables per node and four new constraints per edge (and fewer
for edges that have a fixed sign).

We introduce two new binary variables: a,,, which is set to 1 if the node is predicted to be an activator,
and h,,, which is set to 1 if the node is predicted to be a repressor (inhibitor). Every node is constrained
such that it can only ever be one of the two:

VneN y,=a,+h,

If a node n is an activator, then any relevant outgoing edge e must be activating; likewise, if n is an
inhibitor, so are all of its outgoing edges. For n’s outgoing directed edges, this is fairly straightforward to
constrain. (The set £ — £V refers to directed edges.)

Ve = (ni,n;) € &L — &Y a, < ay,
h@ S hn,

For undirected edges, however, an edge’s sign is only tied to a node’s activator/repressor status if the
node is the source of the edge. out(e,n) specifies the value of d. for which n is the source of the edge.

Ve = (n;,n;) € eV a.+ out(e,n;) < 1+ ap,
he + I(de = out(e,n;)) <14 hy,
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