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Design

Reactome is a database of human biological pathways
manually curated from the primary literature and
peer-reviewed by experts. To evaluate the utility of
Reactome pathways for predicting functional
consequences of genetic perturbations, we compared
predictions of perturbation effects based on Reactome
pathways against published empirical observations. Ten
cancer-relevant Reactome pathways, representing
diverse biological processes such as signal transduction,
cell division, DNA repair, and transcriptional regulation,
were selected for testing. For each pathway, root input
nodes and key pathway outputs were defined. We then
used pathway-diagram-derived logic graphs to predict,
either by inspection by biocurators or using a novel
algorithm MP-BioPath, the effects of bidirectional
perturbations (upregulation/activation or
downregulation/inhibition) of single root inputs on the
status of key outputs. These predictions were then
compared to published empirical tests.

Reactome Statistics

@ Version 82 released on September 20, 2022

Results

Out of the 847 test cases, curators' predictions agreed
with the experimental evidence in 670 and disagreed in
177 cases, resulting in ~81% overall accuracy.

MP-BioPath predictions agreed with experimental
evidence for 625 and disagreed for 222 test cases,
resulting in ~75% overall accuracy. The expected
accuracy of random guessing was 33%.

Per-pathway accuracy did not correlate with the number
of pathway edges nor the number of pathway nodes but
varied across pathways, ranging from 56% (curator)/44%
(MP-BioPath) for 'Mitotic G1 phase and G1/S transition’
to 100% (curator)/94% (MP-BioPath) for 'RAF/MAP
Kinase cascade'.

This study highlights the potential of pathway databases
such as Reactome in modeling genetic perturbations,
promoting standardization of experimental pathway
activity readout, and supporting hypothesis-driven
research by revealing relationships between pathway
iInputs and outputs that have not yet been directly
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Current Developments

We are automating the generation of logical networks from
the Reactome pathways. Tests from the 82 pathways are
applied to the generated pathways to show sufficient
accuracy. We intend to provide all the Reactome pathways
for each release and a user interface allowing users to
predict pathway level activity from experimental datasets.
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Using empirical evidence we have been able to
accurately predict the impact of single gene
perturbations on the outputs of Reactome pathways
both manually and computationally.

Computational (MP-BioPath) prediction accuracy did
not differ significantly from curator derived predictions
at ~80%.

We are working on fully automating the generation of
the pathway-derived logical networks, have plans for
continuous maintenance and improvement of
MP-BioPath, including a web based user interface.
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