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Chromatography-based Quantification
• SRM – Selected ion chromatograms
• PRM – Extracted ion chromatograms
• DIA/SWATH – Extracted ion chromatograms
• DDA – Extracted ion chromatograms from MS1-only

Acquisition Targeted Survey
More Selective PRM DIA
Less Selective SRM DDA
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Skyline Project Overview
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• 10th year in development
• 7 developers
• over 500,000 lines of code – open source
• 60,000 lines of code for testing
• over 10,000 registered users

• 1900 registered for Skyline-daily
• over 8000 instances started each week
• over 1500 citations
• funded by NIH and 6 instrument vendors



7-day Trailing Instances
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Skyline Web Site Visits (6 months)



Skyline Web Site Visits (6 months)



Skyline Web Site Visits (6 months)



Teaching Targeted Proteomics
 3 weeklong courses 2014 
 Zurich, Seattle, Barcelona

 7 workshops and short courses in 2014
 Albequerque, Seattle, Baltimore, Brixen, Souel, Kyoto, Mumbai

 5 weeklong courses 2015
 Seattle, Boston, Zurich, Barcelona, Mumbai

 5 workshops and short courses in 2015
 Tempe, St. Louis, Rio de Janiero, PuertaVallarta, Tokyo

 5 weeklong courses 2016
 Zurich, San Francisco, Boston, Seattle, Barcelona

 3 workshops and short courses in 2016
 Boston, Brixen, Johannesburg

 5 weeklong courses 2017
 San Francisco, Boston, Zurich, Seattle, Barcelona

 4 workshops and short courses in 2017
 San Diego, Indianapolis, Dublin, Philadelphia



Teaching Targeted Proteomics
• Weeklong Courses 2018 

• Buck Institute, Novato, CA – April 2-6
• NEU, Boston – April 30 – May 11
• ETH, Zurich – July 2-6
• U. of Wa., Seattle – July 30 – August 3
• New! Duke, Durham, NC – September 17-21
• CRG, Barcelona – November 12-16
• New! Shanghai – October 22-26

• Workshops and Conferences 2018
• MSACL, Palm Springs – January 20&21
• pre-Lorne, Melbourne – January 29-31
• IIT Bombay, Mumbai – February 
• US HUPO, Minneapolis – March 10&11
• ASMS, San Diego – June 2&3
• User Group Meeting at ASMS, San Diego – June 3
• MRM Proteomics, Montreal – June 26-29
• CNPEM, Campinas, Brazil – November 7-9



So Much to Teach, So Much to Learn

“I realized I am only using 20% of what 
Skyline can do.”

“We only taught you a fraction of 
what is possible.”



15 Tutorials (9 translated) + 17 webinars
Method Editing Method Refinement

Existing Experiments

CE Optimization

MS1 Filtering Targeted MS/MS (PRM)

Custom Reports Advanced Peak Picking iRT

Growing…

DIA with DDA

Grouped Studies Small Molecule



Webinar Page Views
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Webinar1 - DDA

Webinar2 - DIA

Webinar3 - PRM

Webinar4 - TMD

Webinar5 - TMR

Webinar6 - Processing

Webinar7 - iRT

Webinar8 - Stats

Webinar9 - PTM

Webinar10 -Modifications

Webinar11 - Panorama

Webinar12 - Isotope Labeled Standards

Webinar13 - Calibrated Quantification

Webinar14 - Large Scale DIA

Webinar 15 - Optimizing Large DIA

Webinar 16 - Small Molecule

Webinar 17 - PRM Method Development



Webinar Total Page Views
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Multiple Instrument Vendors



Supporting a Broader Hypothesis

Quantitative 
Assay

Targeted 
Method

Refinement

Discovery



Multiple Search Pipeline Support

 Mascot
 ByOnic
 Myrimatch / IDPicker
 OMSSA
 MaxQuant Andromeda
 Morpheus
 MSGF+
 PeptideShaker
 PRIDE XML

 Protein Pilot
 Protein Prospector
 Proteome Discoverer (MSF)
 Scaffold – mzIdentML / MGF
 Spectrum Mill
 TPP – pepXML / mzXML

files – Peptide Atlas
 X! Tandem
 PLGS - Waters MSe



Supporting a Broader Hypothesis

Quantitative 
Assay

Broad 
Methods

Spectral 
Libraries

RT 
Libraries

Previous 
Measurements

Targeted 
Method

Refinement



Targeted Method Refinement

Build Method

Run Method

Evaluate Results

Refine



Targeted Method Refinement

Build Method

Run Method

Evaluate Results

Refine:
1. Abundance
2. Measurability
3. Degradation
4. Digestion
5. Scheduling
6. Optimization

etc.



Small Molecule Support

Will Thompson

Brian Pratt

Webinar 16: Small Molecule Research with Skyline (https://skyline.ms/webinar16.url)

https://skyline.ms/webinar16.url


Ion Mobility Support (unfiltered)



Ion Mobility Support (3D spectrum)



Ion Mobility Support (3D spectrum)



Ion Mobility Support (filtering)



Ion Mobility Support (filtering)



Ion Mobility Support (filtered XIC)



Live 
Reports

Nick Shulman



External Tools for Skyline



Tools in Skyline



External Tools (13 total)

Msstats (Vitek)

grouped study statistics

QuaSAR (Carr)

response curve statistics

Population Variation

mutation frequency

Protter (Wollscheid)

transmembrane topology

SProCoP (MacCoss)

system suitability

MS1 Probe (Gibson)

MS1 filtering statistics

Broudy, et. al, Bioinformatics 2014



Aggregating and Publishing
 Publish fully annotated Skyline documents
 78 public data sets (27 more in review)

 Build chromatogram libraries
 Aggregate lab QC data

 Free hosted version (http://panoramaweb.org)
 >304 separate projects so far (CPTAC, LINCS & ABRF sPRG)
 >3600 data sets uploaded (>8000 QC documents)
 User controlled security

 Locally installable server application
 Roche, Genentech, J&J, Amgen, NCI and Merck (2 more…)

 Free and open source (Apache 2.0)

Sharma, et al. J. Proteome Res. 2014

Abbatiello, et al. MCP Guidelines, 2017
Sharma, et al. MCP 2018

http://panoramaweb.org/


Panorama Growth Over Time



Skyline/Panorama Workflow



Skyline Team
 Brendan MacLean

 Nick Shulman

 Brian Pratt

 Tobi Rohde

 Vagisha Sharma

 Nat Brace

 Kaipo Tamura

 Yuval Boss
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