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Spectrum-based Quantification 

 Uses peptide spectrum matches already calculated 

 

 Spectral counting 

 Statistically weak 

 Protein quantification – not for PTM studies 

 Isobaric tags 

 Measure many conditions at once 

 Statistically better than spectral counting 

 Requires complex sample prep 

 

 Not possible to measure absence 



Chromatography-based Quantification 

 Requires new tools and data processing 

 

 SRM 

 MS1 chromatogram extraction 

 Targeted MS/MS 

 Data independent acquisition (DIA/SWATH) 

 

Acquisition Targeted Survey 

Selective Targeted-MS/MS DIA 

Sensitive SRM MS1 



When Selectivity Becomes Sensitivity 



Over 16,000 Skyline Installations 

>150 citations 
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Skyline Web Site Visits (past 3 months) 



Getting Started 
 Freely available & Open Source 

http://proteome.gs.washington.edu/software/skyline 

 Self-updating web installation 

 3 instructional videos (25 minutes each) 

 

 

 

 

 

 

 

 Support board and issues list 

 11 tutorials & 3 instructional videos 

 

 

 

 

 

 

 

 

Building Methods Results & Refinement Existing Experiments 

http://proteome.gs.washington.edu/software/skyline


Selected Reaction Monitoring 
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Selected Reaction Monitoring 



Depends on Chromatography 



Depends on Chromatography 



Importance of Run Order 

 Potential confounding variable in mass spec 
 

 System degradation over time 

 Carryover 

 



Importance of Run Order 

 Acquired order 



Importance of Run Order 

 Grouped by concentration, then acquired order 



Randomization & Blocking 

 Very important to grouped studies 

 Because of implications of run order 

 

 Avoid 

 Running all healthy on day 1 

 Running all diseased on day 2 



Accurate Quantification Requires 

Linear Response 
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Labeled Reference Peptides 

 High-accuracy quantification 

 Normalize away some technical variance 

 Certainty of peptide being measured 

 Interference detectable 

 

 Expensive 

 

 Use for accurate measurement 

 Not necessarily for differential discovery 

 Or some hybrid 



Labeled Reference Peptides 

 Extensive support in Skyline 



Use Prior Knowledge 

 Relative ion abundance 

 Spectral libraries 

 Retention time 

 iRT 

 

 Accept some identification uncertainty 

 Measure the same thing in every replicate 



MS/MS Spectral Library Sources 

 Global Proteome Machine 

 MacCoss Lab 

 NIST 

 Peptide Atlas 

 

 Build your own from peptide search results 

  Mascot 

 Myrimatch / IDPicker 

 OMSSA 

 MaxQuant Andromeda 

 PRIDE XML 

 Protein Pilot 

 Protein Prospector 

 

 Proteome Discoverer (MSF) 

 Scaffold – mzIdentML / MGF 

 Spectrum Mill 

 TPP – pepXML / mzXML files – 
Peptide Atlas 

 X! Tandem 

 Waters MSe 

 



Library Spectra 

 Choosing transitions 

 

 

 

 

 

 

 

 

 

 Peak validation 



Normalized Ion Abundance 

 Peak validation 

 

 

 

 

 

 

 

 

 

 Replicate measurement 

validation DGAETLYSFK  



Un-normalized Ion Abundance 

DGAETLYSFK  



iRT Retention Time Prediction 

Escher, C.  et al.  Proteomics. 2012. 



Picking What to Measure 

 Proteins – Biological question 

 Peptides 

 Measure and refine 

 Chromatogram libraries (Panorama) 

 Transitions 

 Spectral libraries 

 Measure and refine 

 Chromatogram libraries (Panorama) 

 

 



Panorama Knowledge Base for Skyline 

 Experiment and assay repository software 

 panoramaweb.org – hosted at UW 

 Exporting chromatogram libraries 
 

 Vagisha Sharma (UW) and Josh Eckels (LabKey Software) 

 

 

 

A targeted proteomics knowledge base for Skyline 



Experimental Data 

 Human plasma experiment – ovarian cancer 

 Ruth Hüttenhain at ETH Zürich 

 81 subjects (15 benign, 66 cancer) 

 No technical replicates 

 Method design 

 Proteins from literature 

 Labeled reference peptides 

 All targets measured by MS/MS to choose transitions 

 iRT values calculated 
 

 http://skyline.gs.washington.edu/tutorials/20130310_USHUPO_Workshop.zip 



System Changes 
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System Changes Normalized 
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System Changes 
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Hard to See Statistical Difference 

 GELS 



Hard to See Statistical Difference 

 HPT 



Supporting a Broader Hypothesis 

Quantitative 

Assay 

Unrefined 

Methods 

Spectral 

Libraries 
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Method 

Refinement 



Targeted Method Refinement 

Build Method 

Run Method 

Evaluate Results 

Refine: 

1. Measurability 

2. Scheduling 

3. Optimization 

etc. 



Identifying Plasma Proteins with Altered Levels 

in a Dahl Salt Sensitive Rat Model 

7 Rats on a High 

Salt Diet 

7 Rats on a Low 

Salt Diet 

109 proteins reported in literature as related to heart disease 



The Unrefined Method 
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Scheduling Multi-Replicate Assays 
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Experimental Data 

 Rat plasma experiment 

 Daniela Tomazela at University of Washington 

 14 subjects (7 diseased, 7 healthy) 

 Technical triplicate 

 Method design 

 Proteins from literature 

 No labeled reference peptide 

 Sparse spectral library coverage 

 Exhaustive measurement of tryptic peptides 

 Exhaustive measurement of y3 – y(n-1) product ions 

 Refinement 
 

 http://skyline.gs.washington.edu/tutorials/20130310_USHUPO_Workshop.zip 

 



Running Multiple Replicates 

 42 sample injections 
AIEDYVNEFSAR  



Truncated and Missing Peaks 

TGTNLMDFLSR 



Replicate Annotations 



Custom  

Reports 



External Tool MSstats2 



External Tool – Web Page 



 Analysis of reports with R – MSstats2 

Downstream Analysis with Statistical Tools 



Deeper Analysis with Custom Tools 

 Analysis of reports with Retention Time Viewer (Java program) 

http://www.buckinstitute.org/Labs/thegibson/resources.asp 
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