USING AutoQC WITH SKYLINE FOR SYSTEM SUITABILITY

Quantitative mass spectrometry proteomics requires that we can attribute any variation in our peak area
measurements to the samples themselves, rather than variation arising from the LC-MS system. To assess the
performance of the LC-MS, we use system suitability testing® (SST) where we run a particular sample
periodically (e.g. 1-2x day) and use it to measure LC-MS metrics like mass accuracy, peak area, TIC, retention
time, etc.

Skyline can be downloaded from the skyline.ms website. Here, I'm using Skyline-daily.
In this tutorial, we’ll go over how to set up a Skyline document for use with AutoQC, including:

1. Getting started with system suitability standards
Here, we're using the Pierce Retention Time Calibration Mixture standards (available online at
https://www.thermofisher.com/order/catalog/product/88321#/88321). To get a list of these
peptides, | went on the Thermo website and, under Documents, they list the peptide sequences
for the PRTC peptides. | built a FASTA file from these sequences which is located in this tutorial
folder (prtc.fasta). You can use any peptides you like, however!

2. Setting up an instrument method
We’'ll be setting up a PRM method for Thermo Orbitrap mass spectrometers using these PRTC
peptides, but you could build any type of method you want (SRM/MRM, DIA). We advise against
DDA methods, as they do not provide quantitative metrics for system suitability!

3. Setting up AutoQC on the instrument computer
This tutorial has been previously wrltten by Vaglsha Sharma -- available at

*Nota Bene: SST is commonly misnomered as “quality control”! These are actually two different things. SST
assesses the analytical system, i.e. the LC-MS, while quality control (QC) assesses the sample preparation
method, i.e. the protocol. You can use Skyline+AutoQC to assess both, although it is maybe a bit advanced.
Briefly, you would just set up a different Skyline document for each (e.g. for QC, you might spike a particular
protein/peptide into each sample to assess digestion or enrichment efficiency) and the set up AutoQC
monitoring for a different method or data folder with each Skyline document piping to a different Panorama
folder.


https://skyline.ms/project/home/begin.view?
https://www.thermofisher.com/order/catalog/product/88321#/88321
https://panoramaweb.org/home/wiki-page.view?name=qc_with_panorama

STEP 1. GETTING STARTED WITH SYSTEM SUITABILITY STANDARDS

1. Set up a Skyline document with the system suitability standards.
1.1.  Open a blank Skyline document.
1.2. Navigate to Settings > Default to reset settings.

1.3.  Navigate to Settings > Peptide Settings and set the Digestion, Prediction, and Filter tabs

as follows:
Peptide Settings »  Peptide Settings *
Digestion Prediction Fiter  Library Modifications Quantification Digestion Frediction  Fiter  Library Modifications Quantification
Enzyme: Retention time predictor:
fiypsin (KRB 777 v None v |

Max missed cleavages:

[ Use measured retention times when present
Time window:
Background proteome:
None ~
None

Cancel

Cancel




Peptide Settings X Peptide Settings X

Digestion Prediction Fiter  Library Modffications Quantification Digestion Prediction Fiter  Library Modffications  Quartfication
Min length: Max length: Structural modfications:
|5 | |3'D | [#] Carbamidomethyl {C) ~ Edit list .
[ 2« Propionyl {N4em K)
Exclude N4eminal Ads: [ Owidation (M)
] o eerem
[ Acetyl {N4em)
Methyl (KR
[] Exclude potential ragged ends U hyl (KR) b
Max variable mods: Max losses:
Exclude peptides containing: |3| | |1 |
[]Cys Edit lit...
] Met
[ His lzotope label type:
[ NXT/NXS — »
[] RP/KP heay |
Isotope modifications:
[] Label-13C(E/15N() (Ctem K A | | Edit et
1 BN(4) [Ctem
] Label:15N
) . [] Label:13C15N
[ Muto-select all matching peptides [ Methyl:2HG13CH) Ry
] Label:13C(1)2H(3) (M) v

Intemnal standard type:
B8 ]

[ ok ]| cance | [ ok ]| cancel

1.4.  Click “OK”, then go to File > Import > FASTA
1.5.  Navigate to this tutorial folder (autoqc2021) and select the prtc.fasta file. Click OK.
1.6.  Navigate to File > Export > Isolation List ...

Hig Skyline-daily
File | Edit Refine View Settings Tools Help
& Start.

O New Ctrl+N

5 Open. Ctrl+0
Open containing folder

la  Save Ctrl+S
Save As...
Share...

lige  Upload to Panorama...

Import 3

| Export 4 | Transition List...

1 histone_gc_standard.sky | Isolation List...
2 phospho_enrichment.sky Method...
3 D\Penn\projicollab_wistar_senes-hPTM\results\histone_garcia_v0-9-9_henghistone\histone_garcia_v0-9-9_henghistone.sky Report...

4 D:\Penn'\projicollab_wistar_senes-hPTM\results\histone_garcia_v0-3-9_henghistone\histone_garcia_v0-9-9_henghistone_original.sky ESP Features.

Exit Spectral Library...

RINGFILDGFPR[+10].E [135, 144]
RELASGLSFPVGFK[+8].L [145, 157]
-® KLSSEAPALFQFDLK[+8].- [158, 171]

Chromatograms...
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¥
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1.7.  Inthe Export Isolation List pop-up window, select “Thermo Q Exactive” from the drop
down
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Export Isolation List *

Ll
Themo 3 Exactive w
Cancel
(® Single method
(") One method per protein ] Order by m/z

() Muttiple methods

Max precursors per sample injection:

1ﬂﬂﬂﬂ
(L

Methods: 1
Ciptimizing:

Mone

Method type:
Standard w

1.8.  Save the Isolation List and move it to your instrument computer to build the PRM method

in Part 2.



STEP 2. SETTING UP INSTRUMENT METHODS

2. Set up the unscheduled PRM method. NOTE: this is just a suggestion! Feel free to set up an
SRM/MRM, PRM, or other DIA method as fits your needs. This is just an example.

21.
2.2.

Open Thermo Xcalibur Instrument Setup

Enter a method spanning a typical gradient profile. This can be shorter than your typical
experimental run. For example, my lab typically runs bottom-up proteomics samples
using a separating gradient of 5% - 40% acetonitrile/B.
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2.4.  Atthe top, open Global Lists and navigate to Inclusion
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2.5.  Navigate to File > Import > navigate to where you saved the Inclusion list exported from
Skyline in Part I. Select OK and and click Done.

2.6. Setthe DIA properties as follows. Note: the narrow isolation windows make this “DIA”
method essentially a PRM method.

4 DIA
Reasalution 30,000
AGC target le5
Maximum TT 50 ms
Loop count 24
MSX count 1
MSX isochronous ITs an
Tsalabon window 2.0 m/fz
Fixed first mass —
(N)CE [ stepped (N)CE nee: 28
Spectrum data type Centrosd

2.7.  Acquire 1-3 runs using this method, importing into the Skyline document (File > Import >
Results) in Part 1 to confirm that chromatograms look clean and method is working as
intended.



STEP 3. SETTING UP AUTOQC ON THE INSTRUMENT COMPUTER

3. Please follow the tutorial written by Vagisha Sharma provided at
https://panoramaweb.org/home/wiki-page.view?name=qgc_with panorama



https://panoramaweb.org/home/wiki-page.view?name=qc_with_panorama

