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Background: ‘Omics

2Wu et al. JDR, 2011, 90, 561-572



Background: Signaling networks

3De Meyts P. The Insulin Receptor and Its Signal Transduction Network (2016)



Background: Signal transduction
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Protein phosphorylation 

5Patel et al. Structure, 2016, 24, 1380–1386
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Protein phosphorylation 

• Very common (~75% of all proteins)
– Occurs at Serine, Threonine and Tyrosine

• Critical in signaling transduction pathways
• Multiple phosphorylation of the same protein

– Can give rise to different (even opposing) functions

• Can be reversible
– Phosphatase enzymes can remove phospho groups

• Phosphorylation-induced conformational changes can 
control:
– Activation state, dimerization, localisation… 
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Phosphoproteomics

• Global analysis of the 
protein phosphorylation 
profile of a sample

• Want to know: 
– Proteins phosphorylated
– Site of phosphorylation
– Quantity of 

phosphorylation
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Phosphoproteomics: Experiments
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Mass Spectrometry
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Measure m/z Produce
‘mass spectrum’Generate ions

Savaryn JP et al. Proteomics. 2016, 16, 2435Shimadzu: Interfaces for LCMS



Mass spectrometry for proteomics

• Measuring the mass of a peptide is not enough!
• Eg: The m/z of a peptide 1+ peptide is measured at 698.358

– From this, we may be able to deduce that the peptide contains:
1xS, 1xV, 1xA, 1xH, 1xR, 1xE

– But in which order? 
SEVAHR, ESVAHR, VSEAHR, EVSAHR, VESAHR,
AESVHR, EASVHR, SAEVHR, EAVSHR, AEVSHR….

• How can we differentiate between these?
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Mass spectrometry for proteomics
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Mass spectrometry for proteomics
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Phosphorylated peptides
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Post-acquisition data analysis
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Post-acquisition data analysis
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• Many different software 
applications needed for data 
analysis

• Different output/input data 
formats 

• Hosted on different websites
• Difficult to train new researchers
• Requires specialist knowledge



Phosphomatics

• Single web-based software platform 
• Compatible with output from many protein search applications
• Centralises multiple tools:

– Statistical analysis (univariate + multivariate)
– Ligand libraries
– Over-representation analysis (GO/Pathways)
– Kinase-substrate enrichment analysis

• Tracks results for later review/reuse
• Ease of training new researchers
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Demonstration

www.phosphomatics.com



Directions

• Species coverage
• Data import pre-set options
• Statistical methods
• Analysis methods
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