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1. Signaling Pathway Reconstructions

Databases such as NetPath [1] provide annotated signaling pathways;
however the manual curation of these databases is tedious and path-
ways are incomplete.

Destruction Complex

Suppose we consider the receptors
and transcriptional regulators
(TRs) of a pathway of interest
that is embedded within a much
larger interactome (12K nodes
and 152K directed edges). A
pathway reconstruction is a
subnetwork that connects the
receptors (blue diamonds) to the
TRs (yellow squares).

Evaluating Pathway Reconstructions
We calculate true and false positives by comparing a pathway recon-
struction to the curated NetPath pathway.

Curated Pathway Reconstruction True & False
Positives

Here, we incorporate protein localization information
to improve signaling pathway reconstructions.

2. PathLinker [2]

PathLinker computes the k shortest paths from any receptor to
any TR in the interactome. Pathway reconstructions can “grow”
by the number of shortest paths k, and the paths ensure that the
interactions in the reconstruction remain “close” to the receptors
and TRs.
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4. Wnt Reconstruction by Compartment

Top 200 paths computed by PathLinker [2] on the interactome lim-
ited to proteins with compartment information from ComPPI [3].
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3. Protein Localization with ComPPI [3]

ComPPI integrates protein interactions and compartment
information to compute confidence scores of protein localization and
interactions.

Example compartment probabilities (adapted from Fig. 2a in [3]).

PathLinker performance improves at low levels of recall
when the interactome is constrained to proteins that

have compartment information (blue curves) compared
to the original (orange curves).

We use the probabilities that proteins appear in each compartment.
An edge (u, v) in a path is consistent with respect to localization if
the following is true for some threshold t:
Ï

membrane

(u) ◊ Ï

cytosol

(v) Ø t if (u, v) is the first edge in the path
Ï

cytosol

(u) ◊ Ï

cytosol

(v) Ø t if (u, v) is an internal edge in the path
Ï

cytosol

(u) ◊ Ï

nucleus

(v) Ø t if (u, v) is the last edge in the path.
After running PathLinker, we identify all the consistent interactions
within the paths for t = 0.8. We reorder paths according to the
proportion of consistent interactions.

In some cases, we show improvement at intermediate
levels of recall (green curves) if we prioritize paths

where at least half of the edges are consistent.
Performance su�ers for pathways with nuclear receptors (e.g.
hormone signaling) or receptors with an intracellular domain (e.g.,
the Notch signaling pathway).
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Thyroid Stimulating Hormone 
TSH) Reconstruction

0.0 0.2 0.4 0.6 0.8 1.0

Recall

0.0

0.2

0.4

0.6

0.8

1.0

P
re

ci
si

o
n

Original PathLinker
ComPPI PathLinker
ComPPI Reordering

Epidermal Growth Factor Receptor
(EGFR) Reconstruction
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0.0 0.2 0.4 0.6 0.8 1.0

Recall

0.0

0.2

0.4

0.6

0.8

1.0

P
re

ci
si

o
n

Original PathLinker
ComPPI PathLinker
ComPPI Reordering

Interleukin 1 (IL1) Reconstruction

5. Conclusions and Future Work

Protein localization information improves pathway
reconstruction performance by reducing the false

positives from the original interactome.
If we consider the original

PathLinker rankings, in
many cases we improve the
performance if we ignore
any interactions with
proteins that do not have
ComPPI information from
the original PathLinker
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Ongoing work incorporates localization probabilities to
identify paths indicative of intracellular signaling.

Our goal is to reprioritize
paths by developing a Hidden
Markov Model (HMM) or
other probabilistic model to
prioritize likely paths. We are
also incorporating gene
expression data from healthy
and diseased tissues.
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