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High-throughput
phosphoproteomics
to analyze cell
signaling networks

IN health and disease

ABSTRACT

Mass spectrometry-based is emerging as an indispensable tool
for analyzing perturbed cellular signaling networks on a
systems-wide scale. In this presentation, | will go through recent
technology developments in proteomics sample preparation,
LC-MS/MS acquisition strategies and computational data
analysis, which enabled us to analyze cellular rewiring of
spatiotemporal phosphoprotein signaling as a function of growth
factor stimuli and drug treatment. | will describe a spatial
phosphoproteomics technology that is based on a simple
chemical fraction method for high-throughput and reproducible
analysis of subcellular phosphoproteomes by using short LC
gradients in combination with data-independent acquisition (DIA)
mass spectrometry. The subcellular analysis workflow is based on
sequential cell fractionation to profile the global proteome and
phosphoproteome dynamics across six distinct subcellular
fractions. We applied the workflow to study spatio-temporal
EGFR phospho-signaling dynamics in-vitro in Hela cervix
carcinoma cells and in-vivo in mouse tissues. We have also
investigated the spatio-temporal stress signaling induced by
osmotic shock in U20S osteosarcoma cells revealing cellular
relocation of ribosomal proteins in response to hypertonicity and
in muscle contraction. Most recent, we have used the workflow
to study the impact of a cancer therapeutic drug on the
subcellular (phospho)proteome in sensitive and resistant acute
myeloid leukemia (AML) cells. Our spatial proteomics method is a
powerful strategy for studying phospho-signaling dynamics at
subcellular resolution.
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