Platform Independent and Label-free Quantitation
of Protein Acetylation and Phosphorylation using
MS1 Extracted lon Chromatograms in Skyline
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Mitochondrial Sirtuins and Metabolic Regulation
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MOH, 9:30 am : M. Rardin et al. “Quantitation of the Mitochondrial Lysine Acetylome
in SIRT3 Knockout Animals using MS1 Filtering in Skyline.”



Designing a Quantitative Discovery Immunoaffinity-based
‘Acetylproteome’ Workflow
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Label-free, quantitative full scan filtering workflows in Skyline

MacLean et al., ASMS 2011 Poster:

“Skyline: Targeted Proteomics with Extracted lon
Chromatograms from Full-Scan Mass Spectra”

Buck Institute Workflows:

Using an AB SCIEX TripleTOF ™ 5600 System to identify and quantitate
posttranslationally modified peptides.

lon chromatogram extraction (XICs) from MS1 scans that were acquired
as part of data dependent acquisitions (DDA).

Skyline MS1 Filtering

Schilling et al., ASMS 2012, Tuesday TP03 Poster 081



Technological Innovation and Resources
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Platform-independent and Label-free
Quantitation of Proteomic Data Using MS1
Extracted lon Chromatograms in Skyline

APPLICATION TO PROTEIN ACETYLATION AND PHOSPHORYLATION'[E]

Birgit Schillingt§, Matthew J. Rardint§, Brendan X. MacLean§"], Anna M. Zawadzkat,
Barbara E. Frewenf], Michael P. Cusackif, Dylan J. Sorensent, Michael S. Beremanf],
Enxuan Jing||, Christine C. Wu**, Eric Verdintt, C. Ronald Kahn|, Michael J. MacCossT§§,
and Bradford W. Gibsonf1|]

Skyline » Start Page = Tutorials >

MCP, May 2012 MS1 Full-Scan Filtering Tutorial

OTEOMICS

Get hands-on experience creating a Skyline document to measure quantitative differences in peptide expression using
the MS1 scans from your data dependent acquisition {DDA) experiments. In this tutorial, you will generate a spectral
library from a discovery data set, set up a Skyline document for MS1 filtering, import raw mass spectrometer data to
extract precursor ion chromatograms from MS1 scans, with peak picking guided by MS/MS peptide identifications, and
further process the resulting quantitative data in Skyline. If you are interested in label-free quantitative analysis of
discovery data sets, this tutorial will give you a new tool set for your investigation. {25 pages)

[download]

| tutorials/ms1filtering.html)

| ‘ (http://proteome.gs.washington.edu/software/Skyline/

Page 202-214




Skyline MS1 Filtering
A quantitative tool for discovery proteomics experiments
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Proteomic Data Flow in Skyline MS1 Filtering

Samples ——» Mass Spectrometer
(1,2, 3,...N)
Raw data Peptide Search Engine(s)

(Mascot, Protein Pilot, XITandem, etc.)
MS1 Scans l
File import MS/MS Scans Skyline — BiblioSpec’

Skyline — ‘ProteoWizard’ Skyline — ‘Spectral Library’

Skyline — ‘Full Scan Filter’ Module l _
Import fasta/proteome files

XIC, automatic integration
MS/MS directed peak picking
‘automatic and manual’

automatic generation of
Skyline ‘Peptide Tree’

Peptide lon Chrom ram i
eptide lon Chromatograms ID annotations

Skyline - *Visual Tools’ expected isotope distrib.

assess data quality and adjust peak integration @:jank
l idotp

Skyline — ‘Custom Reports’

}

Statistical Processing



Skyline interface for MS1 filtering data
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MS/MS (ID) directed Peak Picking for Skyline MS1 Filtering
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spectral libraries
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Advantage of quantitating multiple precursor isotopes, M, M+1, M+2

A B Measured MS1 Peak Isotope distribution
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MS1 Filtering Standard Concentration Curves for Lys-Ac Peptides
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Identification of SIRT3 Substrates in Mouse Mitochondria
Example, Skeletal muscle
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Rardin et al., MS1 Quantitation of >2,000 acetyllysine peptides



Mouse Mitochondrial Liver— DCA treatment (Kinase inhibitor)
MS1 Filtering for 3 phosphopeptides, Pyruvate DehydrogenaseEla, 0-120 min
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DCA: dichloroacetate (pyruvate analog, inhibitor)



Polysome Changes - High Throughput MS1 Filtering
Spectral libraries are generated for 40S, 60S, and 80S yeast polysome fractions
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Greatly improved Raw File Import Speed (64 bit) and Memory Allocation

Example: yeast polysomal proteins and interacting proteins
MS1 Filtering for 2309 peptides, each M, M+1, M=2; total of 7191 “transitions”

Import of 12x TripleTOF 5600 wiff files (90 minute gradient)

Comparison of Skyline file import speed with different computer systems

32 bit, 2 core, 1proc. 3.16 GHz, 3.3 GB RAM 276 min
64 bit, 4 cores, 1 proc. 3.30 GHz, 8.0 GB RAM 113 min
64 bit, 8 cores, 2 proc. 2.67 GHz, 12.0 GB RAM 99 min

Advantage of file import with scheduled time window (A 2 min) around peaks

32 hit, 2 core 78 min
64 hit, 4 cores 29 min
64 bit, 8 cores 20 min

Scheduled File Import Advantages:

 reduced import time

 greatly reduced Skyline file size (8.6 GB vs 0.08 GB)
 easier follow-up peak processing

Skyline daily version 1.2.1.3628



Scheduled File Import during MS1 Filtering using RT from prepicked peaks
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Integration of Skyline MS1 Filtering into Laboratory Workflows / Pipelines

Discovery Mass Spectrometry
data dependent data set
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MS1 full scan Filtering - Conclusion and Future Outlook

Platform and Vendor Independent

Open Source, continuous development and improvements (Skyline Team)
Easy label-free quantitation, particularly good for PTM peptide quantitation
Taking advantage of existing Skyline graphical displays and QC features

High throughput quantitative screening of discovery workflow experiments

Easy integration of MS1 Filtering results with follow-up MRM experiments

Combination of MS1 Filtering with Skyline IRT features
Retention Time (RT) alignment, also when no MS/MS was sampled
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Peak Area (1079)

Skyline MS1 Filtering specific parameters and Utilizing Grid View
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