Supplementary Note 1: Analyzing pulseSILAC-DIA data with
Prosit+EncyclopeDIA and Skyline

This tutorial is a practical guide for how to use the Encyclopedia software suite to build. .
In this tutorial, we will detail how we analyzed the pulse SILAC-DIA data using
EncyclopeDIA to first build a library of detected endogenous peptides, then using
Skyline to pair the endogenous precursors to their “heavy” SILAC counterpart and
extracting their chromatograms for quantification.

SUMMARY: Four steps for pulseSILAC-DIA analysis

1. Convert .raw files to . mzML using MSConvert
*Not covered here, please see Pino et al 2020 Supplementary Note 1
(https://doi.org/10.1074/mcp.P119.001913) for a detailed tutorial.

2. Build time point zero library using Prosit and EncyclopeDIA

3. Search pulsed data with library from step 2 using EncyclopeDIA

4. Extract light/heavy chromatograms using Skyline
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You will need:
e MSConvert from Proteowizard: Windows only!
o http://proteowizard.sourceforge.net/download.html
e EncyclopeDIA suite (*.jar file): command line and cross-platform GUI
o https://bitbucket.org/searleb/encyclopedia/wiki/Home
e Skyline: Windows only!
o https://skyline.ms/project/home/software/Skyline/begin.view



https://doi.org/10.1074/mcp.P119.001913
https://www.nature.com/articles/nbt.2377
https://www.nature.com/articles/s41467-018-07454-w
https://www.nature.com/articles/s41467-020-15346-1
http://proteowizard.sourceforge.net/download.html
https://bitbucket.org/searleb/encyclopedia/wiki/Home
https://skyline.ms/project/home/software/Skyline/begin.view

To exactly replicate the results here, you will also need:

RAW DIA data files from the tutorial bortezomib dataset (PXD022659)
Ready-made predicted spectral library in *.dlib format and accompanying FASTA
of the Uniprot human reference proteome (reviewed; 20,350 entries) available on

the Prosit Libraries website



BUILD THE POOL OF PEPTIDES PRESENT AT TIME ZERO

1. Launch EncyclopeDIA. Under “Parameters:” click the “Library:” Edit button. Navigate to
and select your Prosit predicted library (in DLIB format). Then, click the “Background:”
Edit button to navigate to and select the corresponding FASTA for that Prosit library.

! NOTE: for a detailed tutorial on generating custom Prosit libraries, please see the
Supplementary Info for Searle et al 2020

! NOTE: Prosit libraries for common organisms (human and yeast) can also be found on

the Prosit website here.

| ] EncyclopeDlA: Peptide Searching for DIA

File View Convert Help

W EncydopeDIA ||y Thesaurus @ wainut
EncyclopeDIA: Library Searching Directly
from Data-Independent Acquisition (DIA)
MS/MS Data
EncyclopeDIA extracts peptide fragmentation chremategrams from MZML files,

matches them to spectra in libraries, and calculates various scoring features
These features are interpreted by Percolator to identify peptides

‘Parameters:
| Library:uniorot_human_25apr2019.Fasta.22_nce33.dib

1Ea;kgmund;mbmt_hunan_zsapr:mg fasta

[
iTargeHDec oy Approach: Nermal Target/Decoy

(=
S

|Data Acquisition Type: Non-Overlapping DIA
|Enzyme: Trypsin

;Flagmantatmn HCD {f-Only)

|Precursor Mass Tolerance: 10.0 PPM
gFragment Mass Tolerance: 10.0 PPM
|Library Mass Tolerance:) 10.0 PPM

Lo B S A G0 I I A

Percolator Version: v3-01
Number of Quantitative lons: s
Iinimum Number of Quantitative lons 3l
Number of Cores: 8

Additonal Command Line Options:

Console:
ErcyclopeDIA Graphical Interface (vemsion 0.9.5)

52 o 3102 MB used

Save Chromatogram Library ¢ Save Quant Reports
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2. Atthe top next to “Jobs:”, click “Add MZML” to select the narrow window, gas phase
fractionated (GPF) MZML files for your experiment.



https://www.proteomicsdb.org/prosit/libraries/

I NOTE: The GPF library should be composed of the “time zero” sample from your pulse
SILAC experiment. In other words, this pooled library sample should be composed
entirely of endogenous/light peptides prior to incorporation of heavy SILAC amino acids.

¥ EncyclopeDIA: Peptide Searching for DIA
File View Convert Help
W EncydopeDla | Thesaurus () walnut
EncyclopeDIA: Library Searching Directly
from Data-Independent Acquisition (DIA)
MS/MS Data
EncyclopeDIA extracts peptide fragmentation chromatograms from MZML files,
matches them to spectra in libraries, and calculates various scoring features.
These features are interpreted by Percolator to identify peptides.
Parameters:
Library: uniprot_human_2Sapr2019.fasta.22_nce33.dib ‘ Edit
Elackground:I;L'VbFDT_MW_ZSB.DrZUIQ.iasm 1 Eat
Target/Decoy Approach: Nermal Target/Decoy v
Data Acquisition Type: Nen-Overlapping DIA v
Enzyme: Trypsin ~
Fragmentation: HCD {f-Only) -
Precursor Mass Tolerance: 10.07PM =
Fragment Mass Tolerance: 10.0 PPM ~
Library Mass Tolerance:| 10.0 PPM ~
Percolator Version: v3-01 v
Mumber of Quantitative lons: SkS
Iinimum Number of Quantitative lons 3 |
Mumber of Cores: B
Additonal Command Line Options:|
Paned 43% A
Paned 50%
Famed 51%
Parsed 52%
Pared 53%
Parsed 54%
Parsed 55%
Panied 58%
Pansed 57%
Panied 5%
Pansd 53%
Pared £0%
Farsed 81%
Farsed 62%
Parsed 03%
Paned 64%
Paned 65% v
< >

Ji, SaveBUB |

Jobs: Add MZML L ¢ Save Chromatogram Lbrary \ ¢ Save Quant Reports
e Progress
Read 20200828_QEHFX_kp_pSILACDIA btz LIB1_400-500.., Converting files.,

Read 20200828_QEHFX_kp_pSILAC-DIA_btz_LIB2_S00-600...
Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_LIBZ £00-700...
Read 20200828_QEHFX_kp_pSILAC-DTA_btz LTB4_700-800...
Read 20200828_QEHFX_lkp_pSILAC-DIA_btz_LIBS_BO0-900...

Read 20200828 _QEFFX_kp_pSILAC-DIA_biz_LIB6_500-100...

168 of 3102 B used

3. After all GPF library files have completed, click “Save Chromatogram Library” to perform
the final FDR filtering and save the ELIB.




W EncyclopeDiA: Peptide Searching for DIA
File View Convet Help
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W Ercydopenta [/ Thesauns @ walnut

EncyclopeDIA: Library Searching Directly
from Data-Independent Acquisition (DIA)
MS/MS Data

EncyclopeDlA extracts peptide fragmentation chromatograms from MZML files,

matches them to spectra in libraries, and calculates various scoring features.
These features are interpreted by Percolator ta identify peptides

Parameters:

Library Pﬁ t_human_25ar 2013, fasta.22_nce33 dlb ‘ Edit
Backgroun: ot_human_25apr2019.fasta ‘ Edit
Target/Decoy Approach: Normal Target/Decoy v
Data Acquisiti Type'..NDfl"‘ ing DIA ]
Enzyme:ij‘rwﬁh ~
Fragmentation: HCD (¥-Only) v
Precursor Mass Tol 10,0 PPM v
Fragment Mass Tolerance: 10.0PPM v
Library Mass Tolerance: 10.0FPM v
Percolator Version.i_\‘?wl ~
Number of Quantitative lons|

Minimum Number of Quantitative lons:

Mumber of Cores:

Additonal Command Line Options: |

Add MZML HSau:Cfmna!ngﬁmLﬂraryi 4 Save Quant Reports i, savenlB

File

IRead 20200828_QEHFY_kp_pSILAC-DIA btz LIB1_400-500...
IRead 20200828_QEHFY_ko_pSILAC-DIA btz L182_500-600...

Progress

‘Wrote 10414 peptides identified at 1.0% FDR

‘Wrote 11321 peptides identified at 1.0% FOR

[Read 20200828_QEHFX_ko_pSILAC-DIA_btz_LIB3_600-700...

\rote 11970 peptides identified at 1.0% FOR

|Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_LT64_700500...

\Wrote 12329 peptides identified at 1.0% FDR

[Read 20200828_QEHFX_kp_pSILAC-DIA_btz_LIB5_800-200...

Wirote 7117 peptides identified at 1.0% FOR

Read 20200828 _QEHFX_kp_pSILAC-DIA biz_LIBS_S00-100...

\tirote 16448 peptides identified 2t 1.0% FOR

Write Library 202008258_QEHFX_ko_pSILAC-DIA btz LIBRA..,

62731 ides identified at 1.0% FOR

Exwracting 580.7 to $82.7 miz {29.119470 10 98.04414 min) b
BExtracting 5827 to 984 7 m/z (19837408 1o 99 33775 min)
|t Exracting 584.7 to 986.7 m/z (17.858512 to 105 88151 min)
S86.7 o SBE.7 miz [22.386439 o 105.625488 min}
988.7 to 990.7 miz (12,422291 &0 107.562876 min)
990.7 to 992.7 m/z (24.60669€ to 101.188595 min)
Exiracting 992.7 to $54.7 miz {19.948072 1o 101.021515 min}
Exracting 994.7 to $96.7 m/z (13.80983 10 101.38758 min)
Exwracting 530.7 to $58.7 m/z (23.081320 o $5.35044 min)
t Extracting $98.7 to 1000.7 miz [27.054232 1o 100.47575 min)
Extracting 1000.7 to 1002.7 miz (35593385 1o 89.344025 min)
@ Encyclopedia ELIB from 20200828_QEHFX_lip_pSILAC-DIA_btz_LIBE_B00-1000MZ_149.mzML (6174 entries)..
g 8174 peptides to entries table,
g £174 pepiides to peptidequants table
ed writing to Encyciopedia ELIE st Tue Sep 22 18:21:17 EDT 2020
g gloal target/decoy peptides: 82731883, pi0: 0.928237
g global targetidecoy proteins S084/50 ~

< >

427 of 9102 MB used




SEARCH PULSED DATA WITH LIBRARY FROM TIME ZERO

4. Close and relaunch EncyclopeDIA to clear the cache. Under “Parameters:” click the
“Library:” Edit button. Navigate to and select the chromatogram library you created in
Step 3 above (in ELIB format). Then, click the “Background:” Edit button to navigate to
and select the corresponding FASTA for the original Prosit library.

W EncyclopeDIa: Peptide Searching for DIA

File View Convert Help

W Encydopenta [f Thesauns @ Walnut

EncyclopeDIA: Library Searching Directly
from Data-Independent Acquisition (DIA)

MS/MS Data

EncyclopeDIA extracts peptide fragmentation chramatograms from MZML files,
matches them to spectra in libraries, and calculates various scoring features
These features are interpreted by Percolator to identify peptides.

Parameters:

Li brary_:ZDEUEIBZB_QE}'iFX_RpJ:VSELAC -DIA_btz_LTBRARY elib

aicd

Background:Lniprot_human_25apr 2019.fasta
Target/Decoy Approach: MNormal Target/Decoy
Data Acquisition Type: Nen-Overlapping DA
Enzyme:| Trypsin

Fragmentation: HCD (Y-Only)

Precursor Mass Tolerance: 10.0FFM
Fragment Mass Tolerance: 10.0PPM
Library Mass Tolerance: 10.0 PPM
Percalator Version: v3-01

Number of Quantitative lons

Minimum Mumber of Quantitative lons
Mumber of Cores:

Additonal Command Line Opﬂuns"

|| Ede

<

<

Mle <]

Console:
EncyclopaDIA Graphical Interface (vemsion 0.9.5)

Jobs:

File

37 of 3102 MB used

Add MZML

+ Save Chromatogram Library

Progress

¢ Save Quant Reports

Jia, seveLls

5. At the top next to “Jobs:”, click “Add MZML” to select the wide window, single-shot

MZML files for your experiment.




v EncyclopeDIA: Peptide Searching for DIA [m]
File View Convert Help
W EncydopeDia [ Thesaurus @) Walnt Jobg \ + Save Chromatogram Library \ Seve QuantReports || Jlig, SaveBLIs

EncyclopeDIA: Library Searching Directly
from Data-Independent Acquisition (DIA)
MS/MS Data

EncyclopeDIA extracts peptide fragmentation chromategrams from MZML files,

matches them to spectra in libraries, and calculates various scoring features.
These features are interpreted by Percolator to identify peptides

Parameters:
Libqary !NZEIDBZB_QEPFX_QD_DSMDE_MZ_LIBRARYMW

Read 20200828_QEHFX_kp_pSILAC-DIA btz 01 DIA_156....

File Pragress

Converting fies. ..

Read 20200828_QEHFX_kp_pSILAC-DIA_btz_02 DIA_129....

Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_03_DIA_113

Read 20200523_QEHFX_kp_pSILAC-DIA btz 04 DIA_153.

Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_05_DIA_108.

Read 20200823 _QEHFX_kp_pSILACDIA_btz_06_DIA_133,

Read 20200828 _QEHFX_kp_pSILACDIA btz 07 DIA_124,

Read 20200828 _QEHFX_kp_pSILAC-DIA btz_08_DIA_130....

Read 20200825 _QEHFX_kp_pSILAC-DIA btz 09 DIA_118....

Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_10_DIA_13L.

Read 20200823 _QEHFX_kp_pSILAC-DIA_btz_32_DIA_126.

Read 20200828 QEHF_kp pSILAC-DIA btz 33 DIA 114

Read 20200828_QFHFX_kp_pSILAC-DIA_btz_34_DIA_152.

Background :%n’.‘lot_hmm_l Sapr2019.fasta
Target/Decoy Approach; Normal Target Decay |

Data Acquisition Type: Nen-Overlapping DIA ~
-Enzyme:;'_rfmﬂ v
Fragmentation: HCD (Y-Only) v
Precursor Mass Tolerance: 10.0FPM |
Fragment Mass Tolerance: 10.0PPM ~ |
Library Mass Tolerance: 10.0 PPM o

Percolator Version: w301
\Mumber of Quantitative lons:

IMinimum Number of Q

lons:

{Number of Cores:
\Additonal Command Line Options:

| |Read 20200828_QEHFX_Kp_pSILAC-DIA_btz_37_DIA_122,

AT TP RO (e qUeve T
1C:Wsersil _PSILAC DIAID: _QEHFX_bo_pSILACDIA_btz_38_DIA_130.mazhL]
Adding new job to queue: Read 20200828_QEHFX_lp_pSILAC-DIA_biz_38_DIA_130.mzML

Adding mzML impert to queue for

3] i 28_pSILAC: _QEHFX_Ikp_pSILAC-DIA_blz_37_DIA_122.mzhL]
Adding new job to queue: Read 20200828_QEHFX_lkp_pSILAC-DIA_biz_37_DIA_122 mzML

Adding mzhIL import to queus for

ji=g] G0528_pSILAC-DI _QEHFX_bp_pSILAC-DIA_btz_38_DIA_141.mzhiL]
Ageing new job to queus: Read 20200828_QERFX_Ip_pSILAC-DIA_biz_38_DIA_121 maML

Agging mzML impert to queve for

[CoWsersiings\Desaag 202005 28_pSILAC-DIABZI20200628_QEHFX_lp_pSILAC-DIA_bz_39_DIA_118.mziL)
Adding new job to queus: Read 20200828_QEHFX_lkp_pSILAC-DIA_btz_33_DIA_118 mzhiL

Adding mzML import o queue for

L i _pSILAC-DIA! _QEHFX_fip_pSILAC-DIA_btz_40_DlA_130. mzlL]
Adding new job to queus: Read 20200828_OEHFX_lp_pSILAC-DIA_biz_&0_DIA_120 mzhiL

Adding mzhL import to queue for

[C:Wsersil _PSILAC-DIA L _QEHFX_Bo_pSILACDIA_btz_20_DIA_187.mzML]
Adding new job to queus: Read 20200825_QEHFX_lkp_pSILAC-DIA_btz_40_DIA_157 mzML

Converting 20200828_QEHFX_lip_pSILAC-DIA_btz_01_DIA_158.mzML ... »
55 of 3102 MB used

Read 20200823 _QEHFX_Kp_pSILAC-DIA btz_35 DIA_110....

Read 20200828_QEHFX _kp_pSILAC-DIA btz_36_DIA_130....

Read 20200828_QEHFY_kp_pSILAC-DIA biz_38 DIA_141.

Read 20200828_QEHFX_kp_pSILAC-DIA_btz_33_DIA_118

Read J0200828_QEHFX_lkp_pSILAC-DIA_btz_40_DIA_130.

Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_40_DIA_157....

6. After all wide window, single-shot files have completed, click “Save Quant Report” to
perform the global retention time alignment, fragment ion refinement, and FDR filtering;

and save the ELIB.




W EncyclopeDid: Peptide Searching for DIA
File View Convert Help

W encydopeDia [ Thessurus @ wainut

obs:

Add MZML

& Save Chromatogram Library

{ Save QuantReports

File

EncyclopeDIA: Library Searching Directly

Read 20200825_QEHFY_|

kp_pSILAC-DIA_btz_01_DIA_156.mzML

Progress

Wrote 17574 peptides identified at 1.0% FDR

IRead 20200828 _QEHFX_|

kp_pSILAC-DIA_btz_02 DIA_129.mzML

\irabe 9524 peptides identified at 1.0% FOR

from Data-Independent Acquisition (DIA)

Read 20200828_QEHFX |

Ko_pSILAC-DIA_btz_05_DIA_113.mzL

Wirote 18411 peptides identiied at 1,0% FOR

MS/MS Data

Read 20200828_QEFFX,

Fp_pSILAC DIA_btz_D5_DiA_103.maL

Wrote 17816 peptides identified at 1.0% FOR

[Read 20200828 QEHFX |

kp_pSILAC-DIA btz 06 _DIA_133.mahL

‘Wrote 15258 peptides identified at 1,0% FOR

ead 20200328_QEHFX_kp_pSILAC-DIA btz 07 DIA_124.maML Wrote 11645 peptides identified at 1,0% FOR

EncyclopeDIA extracts peptide fragmentation chromatograms from MZWL

Read 20200828_QEHFX_kp_pSILAC-DIA_btz_08_DIA_130.mzML Wrote 9873 peptides identified at 1.0% FDR

files, matches them to spectra in libraries, and calculates various scoring [Resd 20200825 QEHFX_kp pSILAC-DIA_ btz 09 DIA_119.meML Wrote 3042 pepbdes identifed at 1.0% FOR

features. These features are interpreted by Percolator to identify peptides. Read 20200828 _QEHFX_kp_pSILAC-DIA_btz_10_DIA_131.meML Virote 0 peptides identified at 1.0% FOR.

IResd 20200828 _QEHFX_ko_pSILAC-DIA_btz_32_DIA_126.mzML Wrate 14710 peptides identified at 1.0% FCR

|Read 20200825_QEHFX _kp_pSILAC-DIA_btz_33_DIA_1L4mzhL Wirote 13034 peptides identified at 1.0% FOR

Parameters: . |Rezd 20200875 _QERFX_kp_pSILAC-DIA_b1z_34 DIA_152.mziL Virote 15022 pepides identiied at 1.0% FOR
Library{20200825_QEHFX_ko_pSILAC-DIA biz LIBRARY.lo | edr | [re 020028 ErFX_kp_pEILAC DIA brz_35 DIA_110.maL Wrote 13540 peptides identied at 1,0% FOR
-~ |Read 20200825 _QERFX_bp_pBILAC-DIA biz_3 DIA_130.maL Wrote 15994 peptides identifed at 1.0% FOR
Background :P"W‘J'“'“"-Mmﬁ-f“" | Edit ead 20200828_QEHFX_kp_pSILAC-DIA_btz_37 DIA_122.mzML Wrote 15044 peptides identified at 1.0% FOR
| Read 20200828_QFHFX_kp_pSILAC-DIA_btr_38_DIA_141. & Wrote 11243 les at 1.0% FDR.
| Normal Target/Deco O A mahL peptides identified
TargetMecoy Approachy L i * | [Resd 20200828_QEHFX_kp_pSILAC-DTA, bts_39_DIA_1 1B.meML Wirote 3785 pentides identified at 1.0% FOR
Data Acquisition Type. Non-Overlapping DIA ~ | |Read 20200825 _QEHFX_ko_pSILAC-DIA_btz_%0_DIA_130.mzHL Virote 0 peptdes dentfied at 1.0% FOR
_—— | [Reed 20200825 _QEHFX_kp_pSILAC-DIA_btz_40_DIA_157.m2ML Wrate 17870 peptides identfied at 1.0% FOR
Y [Read 20200828_QEHFX_kp_pSILAC-DIA_btz_04 DIA_IS3.mzML Wrote 16792 peptides identiied at 1,0% FDR
Fragmentatian: HED (¥-Only) | [Write Ubrary 20200828_QEHFX_Kp_pSILAC DIA_btz_QUANT el
Pracursor Mass Tnleram:a'! 10,0 PPM v
Fragment Mass Telerance: 10.0P#M ¥
Library Mass Tolerance: 10.0PPH ~
Percolator Version | ¥3-01 ~

Number of Quantitative Ions:l

Minimum Number of Quanti lons:

MNumber of Cores
Additonal Command Line Options

jusnt Extracting 984.7 1o 968.7 miz (8525108 1o 86 28442 min) L
ant Extracting 57¢.7 to $80.7 m/z (82.15027 10 82 583080 min)
jant Extracting 980.7 10 884.7 miz (64.35643 1o 75.56048 mim)
Jant Extracting 952.7 to 896.7 miz (91428474 to 92.28181 min)
iant Extracting S86.7 to 1000.7 miz (52 984115 lo 75 BIBEDS min)
iting Encyclopedia ELIB from 20200828_QEHFX_lip_pSILAC-DIA_biz_04_DIA_153 mzML (18745 entrics).
iting 16745 peptides to entries iable
iting 16748 peptides 1o peptidequents table...
nished writing to Encyclopedia ELIB at Wed Sep 23 20:41:28 EOT 2020
iting local tergenaesey peplioes: 16792/277, pil 0 431648
iting local tergetidecoy proteins: 2TINET
nished analysis! 18752 peptides identified st 1.0% FDR (1.5 minutes)

irar deleting temp fila!
leding ELIB export 1o queve for
Slsersilinds Desktop 20 200828_pSILAC-DIAS 20200828_REHFX_lkp_pSILAC-DIA_btz_QUANT =lis]
iding rew job to queus: Write Library 20200828 _DEHFX_lkp_pSILAC-DIA_btz_QUANT 2lib 1
< >
113 0t 9102 MB used




QUANTIFY SILAC PAIRS USING SKYLINE

7. Launch Skyline and open a blank document. Ensure that you are in protein mode and
default settings (Settings > Default).

A Skyline-daily - [m] X Ky Skyline-daily — o bd

File Edit Refine View Settings Tools Help

DEHR % @9 -~

File Edit Refine View | Settir Tools  Help

DGk % @

Save Current...
Edit List...

Share...

Import...

Peptide Settings...
Transition Settings...
Document Settings...

R&dyi Oprot Opep Oprec Otran .; Reaty Oprot Opep Dprec Dtran ;

8. Prepare the Skyline document with the appropriate settings per the EncyclopeDIA
search performed above and as dictated by the instrument method settings. For this
experiment, match the following parameters in Settings > Transition Settings:

Transition Settings X Transition Settings X
Prediction  Fitter Library  Instrument  Full-Scan Prediction  Filter ibrary  Instrument  Full-Scan
Precursor mass: Product ion mass: Peptides  Small Molecules
Monoi i v| |Mnm|mt i V| Precursor charges: lon charges: lon types:
24 | 2 | b
Collision energy: Declustering potential:
|Thu'ma T5Q Quantih ~ | |Nme ~ | Product ion selection
From: Ta:
Optimization library: Compensation voltage: ion 3 ~ | |Iaﬂ.ion R |
|Nme V| |Nme v|
Special ions
[] TMT-128H ~ Edit List...
[] Use optimization values when present [] TMT-125L
[] TMT-129H
[] TMT-130L
[] TMT-130H |
[] TMT-131 v

[] Use DIA precursor window for exclusion

[ Muto-select all matching transitions




Transition Settings x
Prediction  Fitter  Library  Instrument  Full-Scan

lon match tolerance:

o5 ] ms

If a library spectrum is available, pick its most intense ions

Fick:

product ions

l:l minimum product ions

() From fittered ion charges and types
(O From fittered ion charges and types plus fitered product ions
(® From fittered product ions

=

Transition Settings X Transition Settings >
Prediction Fiter  Library Instrument  Full-Scan Prediction  Fiter ~ Library  Instrument  Full-Scan
MS1 filteri
Min m/z: Max m/z: G
E - i Isotope peaks included: Precursor mass analyzer:
[ Dynamic min product m/z :_None 5
Peaks: ion:
Method match tolerance m/z: csolifion.
s
lsotope labeli ichment:
Firmware: transition limit: Firmware inclusion limit: bl Rt
MS/MS filtering
Min time: Max time: Acquisition method: Product mass analyzer:
lsolation scheme Mass Accuracy:

Use high-selectivity extraction

Retention time filtering
® Use only scans within minutes of M5/MS IDs
(0) Use only scans within 5 minutes of predicted RT

() Include all matching scans

e e ==

e Prediction: Precursor/Product ion mass="Monoisotopic”
e Filter: lon charges=1,2 lon types="y"*, From=lon 3, To=last ion, no special ions



Library: lon match tolerance=0.005 m/z, check “If a library spectrum is available,
pick its most intense ions”, pick=5 product ions, select “From filtered product
ions”

Instrument: “Min m/z=50, Max m/z=1500, Method match tolerance m/z=0.005
Full-Scan (MS1): “Isotope peaks included=None”

Full-Scan (MS/MS): “Acquisition method=DIA, Product mass
analyzer=Centroided, Isolation scheme=Results only, Mass Accuracy=10 ppm,
check “Use only scans within “2” minutes of MS/MS IDs

9. Next, set the parameters for the Prediction and Filter tabs of the peptide settings

Peptide Settings 0 Peptide Settings >
Digestion Prediction  Fiter  Library Modfications Quantification Digestion Prediction Fiter  Library Modffications Quantification
Retention time predictor: Min length: Max length:
None ~ ‘J
Exclude Nteminal Afs
Use measured retertion times when present 25
Time window: [] Exclude potertial ragged ends
Exclude peptides containing:
ot nhih et
[ G Edit list
lon mobility predictor: iE E‘?
None - O mxrnxs
||:| RP/KP
[] Use spectral library ion mobility values when present

(Settings > Peptide Settings), again per the EncyclopeDIA search performed above and
as dictated by the instrument method settings. For this experiment:

Auto-select all matching peptides
Linear peak width

Cancel Cancs!

Prediction: Check “Use measured retention times when present”, Time window=2
Filter: Min length=3, Max length=40, no excluded amino acids checked

10. In the Digestion tab of the Peptide Settings (Settings > Peptide Settings > Digestion)

expand the “Background proteome:” drop down to select <Add...>. Type a working name
for this background proteome and then click “Create...” to give the background proteome
file a name and filepath location. Click “Add...” and navigate to the same FASTA used in
steps 1 and 4 above. Once the background proteome file has been created, press “OK”
to return to the Peptide Settings window.

! NOTE: After selecting the FASTA, this may take some time. Skyline should display a
progress bar.



Peptide Settings k4

Digestion  Prediction Fiker | Library Modfications  Quantfication

Enzyme;
Trypsin [KR | P] e
Max missed cleavages:
o~
A Edit Background Proteome e
Background proteoma: Nams- OK
[Rore = tumover_baortezomib
: Cancel
=
RS TAES

Click the ‘Open’ button to choose an exsting proteome file, or click

_“ " Cancel | | [the Treate’ buttonto creale anew proteame .

11. In the Library tab of the Peptide Settings window (Settings > Peptide Settings > Library)
click “Edit list...” and then “Add...”

Peptide Settings *

Digestion Prediction Fiter ~ Library  Modifications  Quantification & Edit Libraries

Libraries:

[CEarist. | Libraries:

e | | Add. |
Explore. .. -
LIt
Reset...

ok || Cancel | . Cancel




12. Fill out a working name for the library, then next to “Path:” click “Browse...” and navigate
to the final ELIB that was saved in step 6 above. Select “OK” and then “OK” again to get
back to the Peptide Settings window. Check the box next to the library that was just set
up, ensure that the dropdown for “Pick peptides matching:” has “Library” selected, and

then click “Explore...”

! NOTE: After clicking “Explore...” a pop-up may appear notifying that “Peptide settings
have been changed. Save changes?” Click YES

Peptide Settings

Digestion Prediction Fiker  Lbrary  Modfications CQuantfication Digestion Prediction Fiker  Library  Modfications  Quant@ication

Librares:

Libranes:
&y Edit Librari ' . | (% umover bortezomib  [EEENVTEE
; N | .| Buid..
Edit Library X Explore...
ame oK
tumover_borte 2omibs |
Cancel
Pah: Pick peptides matching:
C:\Uzers\linds"Google D'iwc\Pcnn\nrnj\:ila:_dia‘-l Browse... Library it
Spectral Library Links: Rank peglides by
Peptide Alas NIST GPM w
[ Use explicit peak bounds
Limit peptidea per protein
0K Cancel
0K Cancel Cancel

13. Once the spectral library explorer window is launched, check the box at the bottom to
“Associate proteins” and then click “Add all...”

! NOTE: After clicking “Add all...”, a popup progress bar for “Matching peptides to the
current document settings” should appear. This may take some time.
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14. When the protein association is complete, a popup window should appear with options
for how to handle certain peptide-to-protein mapping situations. Skyline does not use
protein groups, so “Add to all matching proteins” is recommended for downstream
analysis to ensure that peptide mapping is possible. Click “OK”. After a moment, another

popup will appear describing the final results. Select “Add All”. Close out of the spectral
library explorer.

Skyline-daily 4

Thiz operation wil add 4025 proteing, 202528 peptides, 20258 precursons
and 63187 transitions to the document.

e

15. The left-hand “Target List” pane should now be populated with proteins, but all these
proteins are light/endogenous. Go to Settings > Peptide Settings > Modifications. Under
“Isotope modifications”, check the box corresponding to the experiment SILAC labeling
scheme, here “heavy” 13C(6)15N(4) arginine and “heavy” 13C(6)15N(20) lysine. Under

the “Isotope label type” dropdown, select “heavy”. Click OK to exit out of the Peptide
Settings window.

I NOTE: Less conventional or custom isotope modifications can be added with Edit list >
Add > Edit Isotope Modifications.
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16. Navigate to Refine > Advanced and under the “Remove label type” options, check the
box next to “Add” and select “heavy” from the dropdown. Click “OK”.



& Refine x
Document  Group Comparison

Min peptides per proten:

[ 1

[ Remove repeated peptides [] Remove duplcate peptides
] Remove peptides missing kbrary match

Min transitions per pracursar;
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Add label type
heavy ~ [ Add

Auto-select &l
[] Peptides
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[ Transtions

==

17. Save the Skyline document. Then, choose File > Import > Results to add single-injection
replicates and click OK. Navigate to and select all the single-shot, wide-window MZML
files used in the EncyclopeDIA analysis above. Choose whether to shorten the file
names or not, click “OK”, and the import should begin.

! NOTE: The chromatogram import graphic should appear and can be used to track
progress. This may take time.
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18. Paired SILAC peptides can now be viewed in Skyline. Quantifications can be exported
using File > Export > Report...



