SPRAS: A Workflow for Streamlining Network-based Pathway Reconstruction
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Pathway Reconstruction

Analyzing data from transcriptomic, proteomic, and other
high-throughput assays in a biological network context
provides a systems-level understanding of individual
events. Pathway reconstruction aims to connect genes
or proteins of interest (nodes) by selecting relevant
interactions (edges) from a background network that
connect these genes. Dozens of network biology
methods exist that solve the pathway reconstruction
problem (examples include [1, 2, 3, 4]).
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Pathway Reconstruction Challenges

Practical challenges have limited the adoption of pathway
reconstruction methods.

SPRAS: Sighaling Pathway Reconstruction
Analysis Streamliner

SPRAS provides a unified pathway reconstruction
workflow through Snakemake. It also provides containers
for popular algorithms [1, 2].

- Integration with local, cluster,
ankemqke and cloud computing

Universal Container interface GAicli Universal

input output
format anl format
Run many ddocker or

methods
with many
parameters

on many
datasets SEra

Switie Downstream
o @ analyses &
Transcriptic
actors (I r

Infograior visualizations

Pathway reconstruction
method containers

SPRAS Workflow

A single configuration file sets parameters for all methods.
Snakemake runs all combinations of datasets, algorithms,
and parameters and visualizes network outputs.

SPRAS Case Study

Output networks from the workflow on the left visualize
phosphorylation changes in response to EGF treatment
[3].

PathLinker

The example outputs illustrate reconstructed Steiner
forests (Omics Integrator [1]) and k-shortest paths
(PathLinker [2]) run with parameters that produce small
and large reconstructions.

Each method has its
own file formats,
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Ongoing and Future Work

Cytoscape

We plan to implement additional pathway reconstruction
methods such as ResponseNet [4]. We also plan to
develop evaluation criteria for benchmarking.

Snakemake config file

Interested? We are looking for collaborators and
contributors! Email aritz@reed.edu or
gitter@biostat.wisc.edu for more info.
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