Preparation

View - text zoom -2 large

Set properties text size to 14 point



CONTEXT

* We are going to use Skyline to generate the
isolation list to be used for our DIA method



Transition Settings — Full Scan

Transition Settings |

Prediction | Fiter | Library | Instrument ~ Ful-Scan |

— M5 filtering

|sotope peaks included: Precursor mass analyzer:

ICnurrt j IOrb'rtlT:lp j

Peals: Resolving power: At

[3 |35.000 [200  miz

|sotope labeling enfchment:

| Defautt =l

— MS/MS fittering

Acquisition method: Product mass analyzer:

[DIA x| |oitap =l

|solation scheme: Resolving power:  At:

Click this last B BEED 0 ma

— Retertion time fitering
¢ Use only scans within IE minutes of M5/MS 1Ds
™ Use only scans within IE- minutes of predicted RT

" Include all matching scans

oK I Cancel




Edit isolation scheme

§ M Edit Isolation Scheme

[20mzDIA

" Use results data isolation targets

lsolation width: Deconvalution:
[ m/z | |
I Asymmetnic

Deconvolution: Margins:

Mone j I MNone j

Windows per scan: I [T Specify target Y




Calculate isolation scheme

400 — 800 because the sample data
covers this, normally do 500 - 900

y™ Calculate Isolation Scheme |
__Cance_|
Margins:
I None j I Mane j
Windows per scan: Margin width:
e




Graph isolation scheme

§ M Edit Isolation Scheme
Mame:
[20mzDIA LI
Cancel
" lse results data isolation targets
Izolation width: Deconvolution:
P—— ]
I Asymmetnic
¥ Prespecified isolation windows
Start | End =
420.4410
4204410 440 4501
440.4501 460.4592
460.4592 430 4683
420 4683 5004774
5004774 520.4865
5204365 5404956 |
540 4956 560.5047
560.5047 5805138
580.5138 600.5229
600.5229 6205315
6205319 640.5410 [T
Deconvolution: Margins:
None j INune j

P . .
Windows per scan: I [T Specify target y




Export Isolation List

Export Isclation List

Instrument type:

IThen‘nu (3 BExactive j

¥ Single method
™ One method per protein
™ Multiple methods

File | Edit View Settings Tools Help
| Start... -,
I',_‘J Mew Crl -+
EF Cpen... Cirl+0
=l Save Ctrl+5
Save As...
Share...
lite  Publish to Panorama. ..
Impaort 3
| Export » | Transition List. ..
Exik | IsolationList...
Methed. ..
Repaort...
mProphet Features. ..

__ Concel |

I |gmore proteins

Max precursors per sample injection:

Methods: 1

Optimizing:

INDne j

Method type:

IStandard j

Chromatograms. ..

methods / DIAlsolationList.csv



Save Skyline doc to skydocs / DIA.sky
and open QE method editor (Xcalibur
= Instrument Setup)



Full MS Settings

1A.meth - Thermo Xcalibur Instrument Setup =] |
File  Help

DsH| & x|2]

» Global Lists .
, _ Properties
) Lock Masses | i Exclusion g Meutral Loss Tag Masses .
lﬁ : -—ﬁ H g Properties of the method
: Tune Files E Global Settings
[ Exactive - Extemnal Hardware User Role Standard
Orbitrap M5

Chromatogram Use lock mas: best

Chrom, peak 15 s
Scan Groups B Time

B [FulMs—siM | Method durati §0.00 min

W aters
hahadCAUITY

I

10 40 —
teve () Properties of Full MS — SI

E General

E)(perlments Runtlrne ] to. ﬁD rin

Polarity positive

General Full MS — SIM

@ FullM5-5IM Resolution 35,000

AGC target 3eb

o AR Maximurn IT 55 ms

Q00 Full MS 2 AIF Scan range 495 to 905 m/z

{nFull M5 / dd-MS? [TopN)
@ Targeted-SiM

@ Targeted-MS?

‘{n Targeted-5IM / dd-M52
@5_ Full M5 / AIF /ML dd-t52

W Dla

Experiment Setup | Summary

Ready




DIA Settings

1A.meth - Thermo Xcalibur Instrument Setup =1al =l
File  Help
D= 8| x| 2]
~ Global Lists .
_ Properties
(1) Lock Masses g Meutral Loss HTa Masses .
lﬁ —h xe 9 Properties of the method
Tune Files E Global Settings
g E_xactlnes- External Hardware User Role Standard
thitrap ct ram Use lock mass best
Chrom. peak 15 s
Acouity oo Srous | Time
Eree P [FullMs—sIM | Method durati 80,00 min
4 >
Waters 4 ;
hanaACAUITY 10 4

time {min) Properties of DIA

B General

E)(perlmer'lts Runtl!ﬂe 1] to. .80 min
Polarity positive
General Default charge state 2

@ FullMs - SIM DTN

Resolution 17,500

L AIF AGC target les

E0UFUI MG £ AF Maximum IT auto

Loop count 10
{D Full M5 / dd-M5Z [Toph) m

MS= count 1

© TagetedSiM MZ isochronous ITs on
Isalation window 20.0 miz
@ TargstedMSs* Fixed first mass —

%Targeted-SlM / dd-52 NCE / stepped NCE 26
Spectrumn data type  Centroid

@5_ Full M5 # AIF / ML dd-M5=
W DIA




Import Isolation list



CONTEXT

* We are going to start defining our document — the
set of peptides, and transitions we would like to
extract. Informed by the DDA data.



Transition Settings = Filter

Transition Settings

Prediction Fiter | Library | Instrument | Full-Scan |

Precursor charges:

lon charges: lon types:

M fbe

— Product ions

From:

To:

Iinn 3

Special ions:

j IIast jan -1 j

[]iTRAG-114
[]iTRAQ-115
[]iTRAG-116
[]iTRAR-117
[ TMT-126

[ TMT-127L

[w] M-teminal to Proline = Edit List... |

[ Cteminal to Glu ar Asp

[

™ UseDIA precursor window for exclusion

¥ Autoselect al matching transitions

]|

Cancel




Settings -> Peptide Settings ->
Library -> Build...

3™ Build Library

Mame:
|YeastDDA

Qutput Path:
| YeastDDA blib

Action:
ICreate j r Keep redundant librany

Cut-off scare:
0.99

Lab Authorty (2.g. proteome gs washington edu):
In'r:.flab.rrr).'inst'rtutiun.edu

Library 1D
|YeastDDA

< Previous | Mext =

Cancel |

4

Point to
spectrallibrary/YeastDDA.blib



Build library

3™ Build Library

Input Files:

™| Select / deselect

<Previous | Fren | Cancel |

A

| Date mocified |‘Ty'pe

2102014 2:35PM ¥ML Document
1 57 K_dda.sqt 2/10/2014 2:25 PM SQT File
|| Q_2014_0127_RJ_105_K_dda.sqt 2/10/2014 2:25 PM SQT File

Click and hit all
files to show all
of the files in the
directory



Settings =2 Peptide Settings =2
Library

Peptide Settings |
. Digestion I Prediction I Filter ~ Library | Modffications |

| ihrmries:

'ick peptides matching:
| ibrany j
Explain this, and how it means
Rank peptides by . .
| =]  Thatskyline willjonly analyze
Peptides that were identified in
I_ LM pepudes Qe ProteElr Our DDA Iibra ry
I— Peptides

QK I Cancel




View = Spectral Libraries

spectral Library Explorer

brary:

castDDA
eptide:

=L |

;

I.IL r
 AAAEGVANLHLDEATGEMVSKs++ :I
) BAAPTVVFLDELDSIAK:++

, AAFGNCHGLYAGDIALRPEILAEHQK++++
| AAGANVDNVWADVY++

! BAIEDGWVPGKs+

) BAILTGDESSK++

) AAIPEQGIELEHIDS Ke++

) AAIVEIDOKs

) BAPENEKPAPVR+++

) AAPTVVFLDELDSIAKs++

) ACIGWETTEDVLR==

) ADDDSVTISAGNDK++

) ADDYGWDVTDAR=+

) ADGFLIHSGQPVNDFIDTATR+++

Fage 1of 12
eptides 1 through 100 of 1,182 total.

= Previous

60

a0

40

30

Intensity (10*3)

20

10

Add

1
1 [rank 5)

YeastDDA - AAADALSDLEIK, Charge 2

yid

vE [rank 1)

¥7 (rank 2)

[rank 4}

-

[rank &) }'1!] [rank 8)

Add All...

1000

800

1200 1400

00 ey T vd D - ~ m |

| |

RT: 49.627

Mention we need to have
the background proteome
To associate peptides with
proteins



Build a background proteome:
Settings = Peptide Settings =2
Digestion (change max missed
cleavages to 2)

§ ™ Edit Background Proteome

Mame:
IYeast

Proteome file:
IE:‘ancuments‘xwurk‘xDIA.WEbinarPmctice\Dean‘\Dean\fastaWeast

Open.. | Create.. | Point to fasta folder

FASTA files:

yeast-contam fasta Add File...

i}

Cancel

The proteome file contains 6677 proteins.

Click OK = OK to exit out of
peptide settings box



Inserting Proteins in the Main
Window

Click here and start

File Edit WView Settngs Tools Help

05 d ke a0 typing:

Insert “pyruvate
decarboxylase”
(YLRO44C

Type “glycolysis”
and insert YCRO12W

Explain the protein
- Peptide =2
Transition Hierarchy

Show library
spectrum



Settings =2 Transition Settings =2
Library

Transition Settings |

Prediction | Fiter  Library | instrument | Fuil-Scan |

V¥ Fa library spectrum is available, pick its most intense ions

product ions

I

£ From filtered ion charges and types

: d types plus filtered product ions
£+ From filtered product ions

Click on Filter tab to remind people
The set of ions we’re filtering

(ion 3 ->lastion -1) ... we choose
This to avoid the case where there
Is a strong y1 peak in a library
spectrum

| OK I Cancel




Show the transitions lists with 5
transitions now for a few peptides,
then delete all



Inserting Proteins by name
Edit = Insert = Proteins

Pyruvate decarboxylase — works (use YLR044C)

Click on some of the peptides to show the spectra
Show precursors and transitions. (If they don’t show up click
View - Library Match)

Try TOR1 and show how it doesn’t insert

Because there aren’t any peptides that were identified in
Our spectral library



CONTEXT

* We are now going to insert all of the peptides in
the DDA library



View = Spectral Libraries

spectral Library Explorer

brany:

eastDDA x| .. A
_ El B YeastDDA - AAADALSDLEIK, Charge 2

eptide: 60 B

; l g

A - a0 X

., ABAEGVANLHLDEATGEMVSK+++

), AAAPTVVFLDELDSIAKs++ = [¥

 AAFGNCHGLYAGDIALRPEILAEHQK +++ < 40 -

| AAGANVDNVWADVY++ bl y6 (rmnk )

', FAIEDGWVPGK=+ 2 30 1

', BAILTGDESSKs+ ® — 3

 AAIPEQGIELEHIDSK+++ Z 5 yrgeeka 5

', AAIVENIDQK++ E . _ ‘ B3

' AAPENEKPAPVR+++ y1 i frenk s

]

4 AAPTVVFLDELDS K=+ 10 44 rank 5) y1b gk 6) &

', ACIGWETTEDVLR++ =

) ADDDSVTISAGNDK+ 0 g

: :

1, ADDYGWDVTDAR -+ 200 400 600 800 1000 1200 1400

', ADGFLIHSGQPVNDFIDTATR+++ | e

% Previous Page 1of 12 Mead ==

aptides 1 through 100 of 1,182total. File: @_2014_0127_RJ_57_K_dda.cms2 RT: 49.6278

rd ||| padA. Close




Explain these

Filter Peptides |
Please specify how to handle the following:
130 peptides matching multiple proteins.

% Do not add
" Add to only the first matching protein
" Add to all matching proteins

517 peptides without matching proteins.

* Do not add
" Add to a peptide list

21 peptides not matching the cumert fiter settings.

& Do not add
" Include all peptides

QK I Cancel

After this, delete trypsin contaminant



Show how some of the peptides
have no product ion transitions,

or a low number
Ctrl F for peptide SDVIFPILIPT

File | Edit | View Settings Tools Help
1 5% Undo Cirl+Z
gl bl ~" Library Match
TR cu Ctrl+x
=% Copy Ctrl+C 200 —
[, Paste Ctrl+v
)( Delete Del
Select All Cirl+A
l Find... Ctrl+F
T00 +
Find Mext F3
& Edit Note shift+F2
= Insert k
| Refine 2 Remove Empty Proteins
Expand Al b Remove Duplicate Peptides
Collapse Al b Remove Repeated Peptides
= Remove Missing Results
Set Standard Type »
Modify Peptide. .. Rename Proteins...
Unique Peptides... Sort Proteins ¥
Manage Results... Cirl+R Accept Peptides...
..... A, F 6] - 6633824+ frank 2) Add Decoy Peptides. ..
= A, 1151 - 516.3140+ frank 4) Reintegrate. ..
. ey, N fy4] - 403.2300+ rank 1) Compare Peak Scoring...
- %, YALDO3WY

-Gy KOLNASLADKS [13, 21] Advanced...
© - 4802615+ T = — ] -




Refine to only keep peptides with
3 or more product transitions

i Refine |

Document |

Min peptides per protein:

—

[T Remove repeated peptides ™ Remove duplicate peptides

Min transitions per precursor:

e

Femove label type:
= I Add

Autoselect all:

¥ Precursors

I Transitions

ok | conce |

Do ctrl-Z and ctrl-Y to show before and after precursor count



Import Results —40 D noOverlap
41 C noOverlap

7 I f ¥
- %, gil136429%pIPO07ETTRYP_PIG B
5. @ %, RLGEHNIDVLEGNEQFINAAK] [57, 76] 1. Ctrl+ F -> YALO38W
5. @, 737.7062+++ fdotp 0.99, dotp 0.96) . :
----- s I precursor- 7377062+ frank 22— | 2 Switch peptides, show

----- @ _{_ precursor [M+1] - 738 0405 +++ (rar H
..... -J‘_,Jlll._ DFECUFSI:IF [M+2]-?38-3?-4?—H—|- I]IEF graphs Changlng

U e o | o SPHtView
..... 3 Ju Db7-773.3682+ ik 2l 4. Auto Zoom
L L s o 5. Integration Boundaries
6. Show Peptide IDs from
= Other Run
— S e 7. Click on transitions, show
highlighting on graph
ol T 8. Explain ranking on
g /1 transitions
: 9. PPM Error
J \ 10. Show spectrum
o el s 11. Zoom out to see more of
spectrum
-
i
EET I A -




Import Results — Peak Area and

Retention Time

| Peak Arcas | e |
1. Show peak area replicate graph
BN [recursor-737.7062+++

m—precursor [M+1]- 738 0405+ 2. Live graph — demonstrate by

BN precursor [M+2] - 738 3747 +++

2 0 adjusting integration boundaries
@ 100
T 50
E 0
Expected 40_D 41_C
Replicate

mmm 6 - 663 3524+
4 - 4032300+
D7 -779.3682+

b8 -878.4367+
DO - 9915207+

10 uup dotp
0.96 0.96
. i— E | -

Peak Area (10*6)
on

Library 40D 41_¢C
Replicate
" Retenton Times | 1P~ 1. Show retention time replicate
= e e graph
mmmm precursor [M+2] - 738 3747+++ i
S Sl W i
. b7 - 7793682+
b3 507 5207+ 3. Click on other peptides to show
:Z; how these graphs update
g 409 1L 1. Move all graphs into
E 40.8 11 document as panes and click
E 407 View = Arrange Graphs 2
S 106 Tiled
495
49.4 ; I

Replicate



Manual refinement of transitions

1. Find a transition with interference (YALO38W —
SNLAGKPVIC)
2. Show the spectrum from it
3. Delete the transition
Q_1014_011?_RJ_4-0_D_naDverlapl 1F «» X

Intensity (1046)

Intensity (1043)

100
80
60
40
20

356
-2.8 ppm
-

:::.".‘-—"-qﬂay—-fﬁiﬁ

36.0 36.2 36.4 36.6 36.8 37.0 37.2
Retention Time

35.1
-1.2 ppm

i ..: -"‘!"HT-._..I‘HH\T"'"‘."- } { ;
36.0 36.2 36.4 36.6 36.8 37.0 37.2
Retention Time

e ——




Integrate All Demonstration

Ctrl -> F -- TYAAEIAHNISAK

: Lid o ], MWL Bt QRARALER ML, SR M Sief

=%, YBLDS2W
=@ “-.,?,L K. TYAAEIAHMISAK. N [30, 102]
S @ A, 694.8621++ fidotp 0.82, dotp 0.74)
----- @ _/_ precursor - 694 8621=+ firank 1)[2]
----- @ _N_ precursor [M+1] - 5952635+ (irank 2)[3]

: k 3)[1]
@ Jh, AR11] - 1124 6058+ (rank 5)

- @ _ly H Iy6] - 6693678+ frank 4)6]
@ My, S [y3] - 305.1819+ fank 3)[7]
@ Ay Ab3]- 336.1554+ frank 1)[4]

- Retention Times

N precursor - 694.8621++ mm precursor [M+1] - 695.3635++
mmmm precursor [M+2] - 695 8649++ mmmm y11- 1124 6058+
7 -740.4050+ - 669.3678+
¥3-305.1819+ b3 - 336.1554+
424
423
@ 422
E
-
c
o 421
=
c
2
@
420
419
413

t
0127_RJ_41_C_noOverlap

t
0127_RJ_40_D_noOverlap
Replicate

Settings | Tools Help

Save Current...
| Edit List. . l
1 Share...

Impaort...

Peptide Settings...
: Transition Settings...

Annotations...

m Integrate Al )

y11is a “misbehaving
transition”

It doesn’t show up in the
retention time graph
And won’t be integrated
unless....

Settings —> Integrate All



Results Grid Demonstration
View = Results Grid

Click on a protein, then a peptide, then a precursor, then a
transition

Click back on the precursor, change integration boundaries,
and show resulting change in area on results grid.

Right click in the results grid and click choose columns
Add “Total Area MS1”
Add “Total Area Fragment”

Remove some of the columns on the right

Click around to show how it stays updated



Report Export

* Replicates
* Replicate Name
* Proteins
* Protein Name
* Proteins = Peptides
* Peptide Modified Sequence
* Proteins -> Peptides -> Precursors
* Precursor Charge
* Proteins -> Peptides -> Precursors -> Precursor
Results
* Total Area MS1
* Total Area Fragment

Hit Preview

Enter View Name — Test Report

Export Test Report to reports directory
Open in Excel



