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Summary

The patent covers a method to rapidly
generate phosphorylation profiles of any
cell, tissue or body fluid. These profiles
can be used to determine 1) deregulated
signaling networks in disease (e.g. can-
cer) 2) drug target discovery 3) asses-
sing drug (offsite) effects 4) classifica-
tion of diseased tissues for optimal treat-
ment or 5) biomarker discovery or 6) to
determine the targets of a kinase or
phosphatase.

Background

Reversible phosphorylation of proteins,
carried out by kinases and phosphata-
ses, constitutes one of the most impor-
tant regulatory mechanisms in eukaryotic
cells, controlling most biological proces-
ses. As can be anticipated, dysregulati-
on of these enzymes and the conse-
quent effects on the signalling networks
and their control have been proven to be
responsible for diseases such as cancer
or diabetes. In contrast to investigating
the phosphorylation state of a single
protein, the analysis and understanding
of the phosphorylation-patterns on a
system-wide scale allows for the identifi-
cation of central regulators and therefore
potential drug targets in the disregulated
networks.
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Patent Status

. Patent pending PCT

Invention

The invention consists of three conse-
cutive steps (fig. 1). First, proteomes
of interest are digested using a pro-
tease, phosphopeptides are speci-
fically isolated and subsequently sub-
mitted to high performance mass
spectrometry to generate LC-MS(/MS)
phosphoproteome maps using label -
free quantification. Then the
phosphoproteome maps generated
from each sample are annotated with
the amino acid sequence of the detec-
ted phosphopeptide features and se-
veral computational steps are taken to
determine the statistically significant
regulated phosphorylation sites bet-
ween different cell states/samples and
the most informative regulated
phosphorylation sites ("diagnostic
marker”). These markers are then
used to quantitatively monitor the
phosphorylation state of cells, tissues
or body fluid, either by using again
label free quantification or by single/
multiple reaction monitoring (SRM/
MRM).

Features & Benefits

e Rapid, quantitative analysis of
phosphoproteomes and related
signaling networks

e Label-free quantification

. Cost effective LC/MS method

. Unlimited number of phosphopro-
teomes can be compared

e System-wide analyses of endoge-

nious or induced changes in sig-
nal transduction

Field of Application

Drug Discovery:

. Monitoring of cellular signaling
networks

. Drug effect assessment

. Personalized medicine

. Determination of biomarkers
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Fig. 1: Overview of the method for rapid generation of phosphorylation profiles in three consecutive steps
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