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Abstract

Summary

The inference of kinase activity from phosphoproteomics data can point to causal mechanisms driving
signalling processes and potential drug targets. Identifying the kinases whose change in activity explains the
observed phosphorylation profiles, however, remains challenging, and constrained by the manually curated
knowledge of kinase–substrate associations. Recently, experimentally determined substrate sequence
specificities of human kinases have become available, but robust methods to exploit this new data for kinase
activity inference are still missing. We present PhosX, a method to estimate differential kinase activity from
phosphoproteomics data that combines state-of-the-art statistics in enrichment analysis with kinases’
substrate sequence specificity information. Using a large phosphoproteomics dataset with known
differentially regulated kinases we show that our method identifies upregulated and downregulated kinases
by only relying on the input phosphopeptides’ sequences and intensity changes. We find that PhosX
outperforms the currently available approach for the same task, and performs better or similarly to state-of-
the-art methods that rely on previously known kinase–substrate associations. We therefore recommend its
use for data-driven kinase activity inference.

Availability and implementation

PhosX is implemented in Python, open-source under the Apache-2.0 licence, and distributed on the Python
Package Index. The code is available on GitHub (https://github.com/alussana/phosx).
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