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Introduction The MacCoss Lab at the University of Washington has developed the Skyline soft-
ware package which provides an intuitive set of peptide-centric tools. Among its
many features, Skyline can create Agilent TQ acquisition methods to run targeted
proteomics experiments. Skyline can also create transition lists. This software is
open source and is free for you to install on your computer.

This manual outlines how to use the Skyline software package to do the following
tasks:

+ Optimization of collision energies for peptides

* Review results

* Modify and export a report

* Use Agilent Automation to automatically optimize collision energies



Overview of the
workflow

This guide describes the workflow to use the LC/MS Data Acquisition software with
the Skyline software from the University of Washington to optimize the collision
energy. This guide also describes how to use Skyline to analyze peptides and create
reports that contain quantitative information. In the Automation chapter, you learn
how to use the Agilent Automation process to automatically optimize collision ener-
gies.
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More information

If you need a general introduction to triple quadrupole (TQ) mass spectrometry
before you begin, see the Agilent 6400 Series Triple Quadrupole LC/MS System Con-
cepts Guide. The following sections are especially useful:

* “How a triple quadruple mass spectrometer works”

* “How Dynamic MRM works”

You can also view an online video that describes how a triple quadrupole works.

For more information about Dynamic MRM, refer to the Triple Quadrupole LC/MS
System Concepts Guide or the online Help for the MassHunter Data Acquisition
software for the Triple Quadrupole instrument.

If you need a general introduction to Skyline software from the University of Wash-
ington’s MacCoss lab, you can watch the videos that are available online on the Sky-
line software website.


https://www.agilent.com/en/video/gp56595

Advantages of this The Skyline program is organized by proteins and then peptides and then transitions.

workflow The organization of this program is very intuitive to people working in proteomics.
What you cannot do with The Skyline program does not have all of the quantitative analysis functionality that
the workflow is available in the Agilent Quantitative Analysis program.

Safety Notes ] »
m When you disconnect LC columns or fittings, solvents may
leak. Use appropriate safety procedures (for example,
goggles, safety gloves and protective clothing), especially

when you use toxic or hazardous solvents. Read the material
data safety sheets supplied by the solvent vendors.

Read, understand, and meet conditions of all cautions in the
Safety Guide that you received with your Triple Quadrupole
instrument.



Required items

Required hardware and
software

Figure 1 The workflow requires an Agilent LC and an Agilent 6400 Series Triple
Quadrupole LC/MS System.

To do this workflow, you need:
* One of the following LCs:
+ Agilent 1220 Infinity LC
» Agilent 1260 Infinity LC
+ Agilent 1260 Infinity Il LC
+ Agilent 1290 Infinity LC
» Agilent 1200 Series LC system
» Agilent 1200 Series Rapid Resolution LC system
+ Agilent 6400 Series Triple Quadrupole LC/MS System
» Agilent MassHunter Data Acquisition for 6400 Series Triple Quadrupole Version
B.08.00 or later
+ Skyline software version 3.5 or greater from the MacCoss Lab at the University of
Washington

The exercises in the next two chapters assume that:

« All instruments have already been installed and are working to specifications.

* You have been trained on the instrumentation and software. For example, you
have taken an operator course at an Agilent training center or you have been
trained on-site by an Agilent instructor (Application Engineer or consultant).

+ That Skyline version 3.5 or later is installed.
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Create method in
Skyline

Edit Skyline settings

1. Start the Skyline program.

2. Edit Peptide Settings.

In this exercise, you first enter your proteins or peptides into Skyline. Then, Skyline
creates a list of precursor ions based on your settings and predicts the product ions.
From this list, you can select which precursor ions and product ions to include.
Then, you can create a Data Acquisition method. The LC parameters and the other
MS parameters are copied from the template method that you select.

You can also export a transition list that you can use to optimize the collision energy
for each transition. This transition list can be pasted into an existing Data Acquisi-
tion method in the Data Acquisition program.

A
Peptide Optimization ]
in Skyline i i mpor
Y Edit Skyline = pepities e Export

settings Shyfline method

Before you enter your protein or peptide information, you need to verify that the set-
tings in Skyline are correct for your proteins or peptides. For more information on
installing the software, see “Installing Skyline” on page 64.

» From the Start button, click All Programs > Skyline > Skyline.
Click File > New to make sure that you are not starting from a previous project.

a Click Settings > Peptide Settings.

b On the Digestion tab, verify that the Enzyme is set correctly. In this example, the
Enzyme is Trypsin [KR | P]. See Figure 2.

12



¢ Select 1 for Max missed cleavages. See Figure 2.

d Select None for Background proteome. This setting is useful if you are trying to
have unique peptides associated with only one protein of a given organism.

Peptide Settings == Peptide Settings ==
Digestion | Prediction | Fiter | Library | Modifications | Quantification Digestion | Prediction | Fiter | Library | Modfications | Quantfication |
Enzyme: Structural modfications:
Trypsin [KR | P} = \ 7| Carbamidomethy! Cysteine Edit list.
Phospho (ST} FRC
Max missed cleavages
o~
Background proteome: Max variable mods: Max neutral losses
[Hane - 3 7
lsotope label type:
heavy "
Isotope modifications:
[ Ediist.
Intemal standand type
heavy -
=N =N

Figure 2 The Digestion and Modlification tabs in the Peptide Settings dialog box
e Click the Modifications tab.

f On the Modifications tab, mark any Structural modifications. In this example, the
Carbamidomethyl Cysteine check box is marked. See Figure 2 on page 13.

g Click the Prediction tab. See Figure 3 on page 14. In order to do retention time
scheduling, Skyline needs to have a predictor in; the predictor is overwritten by
the MRM results, so it does not need to be perfect. It is important that Skyline
believes that it can make the prediction.

h Select Add for the Retention time predictor. The Edit Retention Time Predictor
dialog box opens.

i Type a Name. In this example, the Name is Test.
j Type the Slope and Intercept. In this example, the Slope is 1; the Intercept is 0.
k Type the Time window. In this example, the Time window is 2 . 0.

| Select the Calculator. For this example, the SSRCalc 3.0 (100A) calculator is
selected.

13



Peptide Settings == 4y Edit Retention Time Predictor (==
Digestion | Prediction | Fiter | Library | Modifications | Quantication Hame
Test
Retention time predictor: - [ Cance |
Test - | =
== Slope: Intercept
1 0
7] Use measured retention times when presert
Time window. Time window:
= 20 min
2 min
Calculator.
SSRCalc 3.0 (1004) -] [Calouiste >
Drft tme predictor

None -

Use spectral lbrary it tmes when present

Resolving power.

Cox ] [

Figure 3  The Prediction tab and the Edit Retention Time Predictor dialog box
m Mark the Use measured retention times when present check box.

n Click the OK Button.

3. Edit the collision energy a Click Settings > Transition Settings.
settings in the Transition b On the Prediction tab, select <Edit list...> in the Collision energy box. The Edit
Settings dialog box. Collision Energy Regressions dialog box is opened.

c Select Agilent QQQ in the Edit Collision Energy Regressions dialog box and click
the Edit button. If Agilent QQQ is not an option, then click Add.

The Edit Collision Energy Equation dialog box is opened.
d Type Agilent QQQ for the Name.
e Type 2 in the Charge column.
f Type 0.031 in the Slope column.
g Type 1 in the Intercept column.
h In the next row, type 3 in the Charge column.
i Type 0.036 in the Slope column.
i Type -4.8 in the Intercept column.

k Type 3 for the Step size. This step size is the number of volts to change the colli-
sion energy for each step. For Agilent Triple Quadrupole, a value of 3 or 4 is fine
because Agilent TQ have a relatively wide collision energy optimum.

| Type 3 for the Step count. A step size of 3 means that when you are optimizing,
the collision energy is checked for 3 steps above and 3 steps below the specified
collision energy. In this example, the step size is 3, so the collision energy is
checked at +9, +6, +3, 0, -3, -6, and -9. This is a reasonable starting point.

A set of standard peptides was reviewed. Given that the response tends to be
90% of maximum over 5 to 10 V, a step size of 3 V can quickly determine the opti-
mal value.

14



4. Edit the filter settings in
the Transition Settings

dialog box.

Name:

Regression parameters

Edit Collision Energy Equation

==

[ cancsl |

Charge  Slope: Intercept

: [

3 0.036

Optimization

Step size:
3

Step count:
3

Figure 4

Edit Collision Energy Equation dialog box

m Click the OK button. The Edit Collision Energy Equation dialog box closes.

n Click the OK button. The Edit Collision Energy Regressions dialog box closes.

o

o 2T

Select Agilent QQQ for the Collision energy.

Mark the Use optimization values when present check box.

Select either Precursor or Transition for the Optimize by value.

Q

o

Click the

o

+ Type 2,

Filter tab.

+ Type y for the lon Types.
« Select (m/z > precursor) - 2 under Product ions in the From list.
+ Select 6 ions under Product ions in the To list.

Transition Settings

Precursor charges:
23

Product ions

From:

Prediction | Fiter | Library | Instrument | Full Scan

lon charges lon types

1 ¥y

To:

in/z>precumsor)-2 v [Gions -

Special ions

TRAG-114
iTRAQ-115

| iTRAQ-116
iTRAQ-117
TMT-126
TMT-127L

V] Nteminal to Proline & ‘ Edit List |
Citermingl to G or Asp —

Figure 5

Precursor m/z exclusion window:

mz

] Auto-select all matching transitions

)

If necessary, click Settings > Transition Settings.

Review the parameters. For this example, make the following changes:
3 for the Precursor charges.
« Type 1 for the lon charges.

Transition Settings

Predicton | Fter | Library | Instrument [ Full-Sean

Min m/z:

50 e

Dynamic min product m/z
Method match tolerance m/z
0.055 wz

Fimware transition limi:

Min time:

Max m/z.
1400 miz

Fimware inclusion limit

Ma time:

e |

Two tabs of the Transition Settings dialog box

15



5. Edit the instrument
settings in the Transition
Settings dialog box.

6. Save the settings for future
use.

Import peptides into Skyline

1. Copy your peptide to the
Clipboard.

2. Paste the peptide from the
Clipboard into Skyline.

If necessary, click Settings > Transition Settings.
Click the Instrument tab.

Enter a value in the Max m/z box that is not greater than the maximum m/z
value for the Agilent Triple Quadrupole model that you own. You can find the max-
imum m/z for your instrument in the Data Acquisition program in the Acquisition
> Q0AQ tab in the Method Editor window. If you right-click a Precursor lon or
Mass value in the Scan segments table, the Maximum value is displayed in the
shortcut menu. For a 6490, set this value to 1400.

Click the OK button.

Click Settings > Save Current.

Type a Name and click the OK button.

In this example, a peptide from beta casein is typed into Notebook.

Highlight the entire peptide and press Ctrl and C. You can also highlight the entire
peptide and click Edit > Copy.
The example peptide is FRSEEQQQTEDELQDK.

Click Edit > Insert > Peptides.
Click the first cell in the Peptide Sequence column.
Press Ctrl and V to paste the peptide into this cell.

Type the Protein Name. In this example, the protein name is beta casein.

e =

Peptide List

Peptide Sequence Protein Name Protzin Description
FQSEEQQQTEDELGDK beta casein| |

Checkfor Emors | [ Inset | [ Cancel

Figure 6  Insert dialog box

e Click the Insert button.

You can also directly paste the peptide into the Targets list. Right-click the “...” in
the list and click Paste.

16



3. Make modifications to the
Peptide.

AL = e
File Edit View Settings Tools Help
DE ke % 28B(9-
Targets 1 x
ERedbeta casein
g beta cacen |
5-% FQSEEQQQTEDELADK

A 9914347+
A _E&7-B7E 3045,

/L D 6] - 747.3519+

1 Eb5)- 6323250 Precursors
/L L] -503.2824+

AL Qi3 -390.1983 before

/L D b2-262.1397+ g -
L EB7- 4387008+ modificatio

/L D ly6]- 3741796+
N Elv5]- 316.6661++
L Lvd) - 252.1448++
L Q3] 195.6028++
A D[yl 1315735+
-4 6612920+s+

U E 71 876 3645
/L D iyél- 747.3519+
/L Ely5]- 6323250+
AL L) - 503.2824+
/L Qy3)-390.1983+
A D y2]-262.1397+
LA E7]-438.7008++
/L D fy6] - 3741796+
|/ Elv5]- 316.6661++
/L L vd) - 2521448+
L Q3] 195.6028++
L/ D 2] 1315735+

Ready 1/1 prot 1/1 pep 1/2 prec 1/24 tran

Figure 7 Main window of the Skyline program before modifications

a Right-click the peptide and click Modify.

In this example, it is a phosphopeptide, so you have to modify the serine.

b Select Edit list from the serine (S) list. The Edit Structural Modifications dialog
box opens.

¢ In the Edit Structural Modifications dialog box, select Phospho (ST) in the Name
list. Click the Edit button. If Phospho (ST) is not available, click the Add button.

d Enter HO3 P for the Chemical formula.
e Type S, T in the Amino acid box.

f Click the Loss >> button.

g Click the sl button next to the Neutral losses list.
h Type H304P in the Neutral loss chemical formula box.
i Click the OK button in the Edit Neutral Loss dialog box.

j Click the OK button in the Edit Structural Modification dialog box.

Edit Structural Modification (== Edit Neutral Loss (mEzal
Name: Neutral loss chemical formula: 2 oK
Phospho (ST) — Hao4P )
Cancel Cancel
Average loss Moncisotapic loss:
Amnoscid  Teminus SSE S

97995181

ST - - 1 Variable

Chemical formula: Include loss by defaut:

ey D) Matching Lbrary =
Monoisatopic mass Average mass
79.966321 79.579901 -

Neutral losses

Figure 8  Edit Structural Modification and Edit Neutral Loss dialog boxes

X Iy &
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Export method

k Select Phospho (ST) for the S modification.
| Click the OK button in the Edit Modifications dialog box.

“
= OO C- mom+d4©000mmMmgp®D DT

v [ Reset

Figure 9  Edit Modifications dialog box

The protein name and the peptide are shown in the Skyline program. The Skyline
program uses the Peptide Sequence and the values in the Filter tab of the Transition
Settings to determine the precursors. Then, the Skyline program predicts the transi-
tions.

u Skgline

File Edit View Seftings Tools Help

DE ke X DL@RA|9-™-

2% beta casein
39

1031 4175+
| e Precursors
i Epsr-s323250-
U L fy4) - 503.2824+
i | ab3)-3s0.1983+
R e Predicted
: D 6] - 3741796+ s

B transitions
D] L -252.14484
i Ql3)- 1956028+
i A DB2)-1315735++
DA

TC Eb/1- 876 3925+

L D [y6] - 7473519+
M E [y5]- 6323250+
|- A L 4] - 503.2824+
- A Q iy3)-390.1983+
A Diy2]- 2621397+
L Ey7]- 43870094+
ML D [y6] - 374.1796++
|- E y5]- 316.6661++
AL Lb4]- 2521448
I Qly3)-195.6028++
D y2)- 1315735+

Ready 1/1 prot 1/1 pep 1/2 prec 1/24 tran .

Figure 10 Main window of the Skyline program

You can either export a method directly from Skyline or you can export a transition
list that you can import into the MassHunter Data Acquisition program. Exporting a
method is the recommended option, but both options are documented here.

a Click File > Export > Method. The Export Method dialog box opens.
b Select Agilent 6400 Series as the Instrument type.

18



Export transition list

c¢ Click the Single method button.

d Select Collision Energy for Optimizing.

e Select Standard for Method type.

f Click the Browse button. The Browse For Folder dialog box is opened.

g Select the method to use as a template in the Template file box. This method is
an existing Data Acquisition method. All of the parameters in the existing Data
Acquisition method are copied to the new method except for the Scan segments
table. The Scan segments table is created from the information in Skyline. The
Time segments table is taken from the template method'’s first Time segment row.

h Click OK in the Browse For Folder dialog box.
i Click OK in the Export Method dialog box.
j Click the OK button in the Export Agilent 6400 Series Method dialog box.

k Type a File name for the new method and click Save.

Export Method == Export Agilent 6400 Series Method (==
o o] v\/ [0« Win7 64bit (C) » MassHunter » Methods » [ 43| [ Search Methods 2]
 Agiert 6400 Series -

(ot File name: | pth_Skyline_OptimizerCE E
@ Sngicmethod Save as type: | Method File (m) -
One method per protein
B S sromse s
Max transitions per sample injsction:
10000
Methods: 1
Optmizing
Colision Energy -
Method type Dwellfime ms),
[Standard ]
Template fil
C:\MassHurter\Methods'defaut.m

Figure 11  Export Method and Export Agilent 6400 Series Method dialog boxes

If you have not yet developed your template method, you can instead export a transi-
tion list. Then, when you create your method in the Data Acquisition program, you
can paste this transition list into the Scan segments table.

a Click File > Export > Transition List. The Export Transition List dialog box is
opened.

b Select Agilent as the Instrument type.

c Select Collision Energy for Optimizing.

d Select Standard for Method type.

e Click the OK button. The “Export Transition List” dialog box opens.
f Navigate to the folder where you want to save the list.

g Type a name for the transition list.

h Click the Save button.

19



Save Skyline project

Export Transition List
Instrumert type:

@ Single method

g

One method per protein
Muttiple methods

Maxt transtions per sample injection:
10000

Methods: 1

Optimizing

Colision Energy -

Method type Dwell time (ms):

owems ]

Figure 12  Export Transition List dialog box
i Select Transition List (*.csv) for the Save as type.

i Enter a File name. You can create a folder in MassHunter to store your CSV files.

Export Transition List ==
e
() [l « MassHunter » Methods » + [ 43 searc » 2|
File name: | FQS-CE-opt] =
Save as type: | Transition List (".csv) -
* Brouse Folder

Figure 13  Export Transition List dialog box

k Click the Save button.

You can save this project; then, you can open this project at a future time.
a Click File > Save or File > Save As.
b Type a name in the Save As dialog box.

¢ Click the Save button.

20



Format of CSV file

The format of the CSV file that contains the Transition List is:

A9 - FQS-CE-opt - Microsoft Excel - 3 =
Home | Inset  Pagelayout  Formulas  Data  Review  View  MASSHUNTERREPORTING  Developer o @@ =
j 5 e o IR General -~ [H Conditional Farmatting ~ %“lr\sen‘ | Ew ;\,? 1;3
EE $ - % » [EFormatasTanle v T Delete - [g- & a
faets g | B L T R &-A- ] B} el styles ~ i Format~ | 2~ E,T{é,&. ;T:;l
Clipboard Font Alignment Humber Cells Editing
A2 - f« | beta casein 5
[a ] B c D F : I J K =
1 |Compound ¢ Compound Name ISTD? Precursor MS1Res Productlc MS2ZRes Dwell Fragment: Collision  Cell Accel Ion@
12 beta casein .IFQS[+BD.D]EEQQQTEDELQDK.lIght FALSE = 1031.418 Unit 876.3745 Unit 20 130 24.3 4y7
3 |beta casein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 876.3845 Unit 20 130 28.3 4y7
4 |beta casein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 876.3945 Unit 20 130 32.3 4y7
5 |betacasein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 876.4045 Unit 20 130 36.3 4y7
6 |beta casein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 876.4145 Unit 20 130 40.3 4y7
7 |betacasein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 747.3319 Unit 20 130 24.3 46
8 |betacasein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 103L.418 Unit 747.3419 Unit 20 130 28.3 46
9 |betacasein FQS[+80.0]EEQQQTEDELQDK.light FALSE = 1031.418 Unit 747.3519 Unit 20 130 32.3 4y6 -
W 4 | FQS-CE-opt < ¥J 4] i ] 20
Ready | 23 | | @@ 0% (=) [} o)

Figure 14  CSV file for the Transition List

+ Each transition has five rows in the transition list. There are two steps below
the original collision energy and two steps above the original collision energy.
Your file will contain (2 * Step Count + 1) rows for each transition.

» The collision energy increases by the step size that you set in “Edit the colli-
sion energy settings in the Transition Settings dialog box.” on page 14.

+ The Product lon also changes slightly. The Skyline program uses those slight
changes to keep track of which step it is on.

+ Skyline always exports the transition list using Unit for the MS1 and MS2 res-
olution. You can modify the MS1 and MS2 resolution before or after you paste

the transition list into the Scan segments table.
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Create and run the
method in Data
Acquisition

Review acquisition method

1. Start the MassHunter Data
Acquisition program.

2. Load the acquisition
method from Skyline.

In this exercise, you load the method created by Skyline and run it to optimize the
collision energy. You could also import the transition list from Skyline and run a
method that optimizes the collision energy. This task gives you the basic steps to set
up an LC/MS method with the MassHunter Data Acquisition program. If you need
more details and practice, see the Agilent MassHunter Workstation Software — Data
Acquisition for 6400 Series Triple Quadrupole LC/MS Familiarization Guide.

A
Peptide Optimization ]

A4

Review and run method in

Data Acquisition Review

acquisition =  Run method
method

* Double-click the MassHunter Data Acquisition icon.

If you need help, see Step 1 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

a Click Method > Open. The “Open Method” dialog box is opened.

b Navigate to the folder where you saved the method in Skyline.
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3. (optional) Prepare the LC
modules.

4. Prepare the Agilent 6400
Series Triple Quadrupole
LC/MS System.

5. Review values for all the LC
modules.

6. Review parameters on the
QQQ tabs.

¢ Select the method that you created in Skyline.
d Click the Open button.

a Switch the LC stream to waste (or disconnect it from the MS).
b Purge the LC pump.

¢ Install the column and condition it as described in the column instructions
included in the column package.

d Set up to view real-time parameter values (actuals).
e Set up to display real-time plots.

f Set the LC parameter values in the Method Editor window.

If you need help, see Step 2 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

It is very important to purge solvent channels A and B because trapped air causes
irreproducible retention times for analytes.

a Do a Checktune, or if necessary do an Autotune.
b Switch the LC stream to MS.
¢ Start the flow at initial method conditions.

d Monitor the MS baseline and spectral displays.

If you need help, see Step 3 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

* In the MassHunter Data Acquisition program, review the parameters on each LC
tab.

If you need help, see Step 4 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

a Review parameters on the Acquisition tab.

+ Each transition has five rows in the Scan segments table. There are two steps
below the original collision energy and two steps above the original collision
energy.

» The collision energy increases by the step size that you set in “Edit the colli-
sion energy settings in the Transition Settings dialog box.” on page 14.

+ The Product lon also changes slightly. The Skyline program uses those slight
changes to keep track of which step it is on.

b Review parameters on the Source tab.

¢ Review parameters on the Chromatogram tab. You can specify which chromato-
grams to show in the Chromatogram Plot window during a run.
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7. Review the parameters on
the DA tab.

8. Save the method.

Import transition list

1. Open the CSV file in Excel.

2. Copy the transition list to
the Clipboard.

d Review parameters on the Instrument tab. You can specify which instrument
curves to store on this tab.

You typically do not run Qualitative Analysis or Quantitative Analysis with this data
file because the software doesn’t know that these are the same compound since
the product ions are different. Skyline changes the product ion to a slightly different
value for each of the different collision energies as an internal way of keeping track
of the collision energy optimization.

a Click the DA tab.
b Clear the Qual Automation check box on the Qual tab.
¢ Click the Quant tab.

d Clear the Quant Automation check box on the Quant tab.

a Click Method > Save.

Or, to save with a different name:
a Click Method > Save As.

b Enter a name for the method and click OK.

If you created a transition list, then the contents of the CSV file can be pasted
directly into the Scan segments table using the shortcut command, Paste from Clip-
board. You can follow the steps in the “Review acquisition method” on page 22 and
then follow these steps to modify the Scan segments table.

a Open the Excel program.
b Click the Microsoft Office button and then click Open.

¢ Navigate to the folder containing the CSV file and click Open. See Figure 14 on
page 21.

a Select all of the cells in the transition list including the header.

b Click Edit > Copy. You can also press Ctrl and C.
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3. Import the transition list.

Tune fil Stop time
stunes. fune.ml @ Mo limit/as Pump
Browse on L
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Start Dels | Dela =
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K
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4. Save the method.

FQS-CE-apt - Microsoft Excel s @3 =
m Home | Tnsert  Pagelayout  Fommulas  Data  Review  View  MASSHUNTERREPORTING  Developer @@ R
z & | i o PR P [ conditional Formatting = S=tnsert + 3+ ,;(? }3
- $ - % » [ rormatas Table - 3 Delete - | [g- &

Paste B S U- - 7 o Sert& Find &
2 = %5 3% 5 Cell Styles * EiFormat = | 2~ Filter Select
Clipboard Font Alignment = | Number Styles Cells Editing
L81 ~ 5 y2

2} ; ] i .
3 ibeta casein FQS[+80.0]EEQQQTE FALSE 1031.418 Unit 632.315 Unit 20 130 28.3 4y5

4 Eheta casein FQS[+80.0]EEQQQTE FALSE 1031.418 Unit 632.325 Unit 20 130 32.3 4 y5

5 Ebeta casein FQS[+80.0]EEQQQOTE  FALSE 1031.418 Unit 632.335 Unit 20 130 36.3 4ys

6 lbeta casein FQS[+80.0]EEQQQTE  FALSE 1031418 Unit 632.345 Unit 20 130 403 ays

7 Eheta casein FQS[+80.0]EEQQQTE  FALSE 1031.418 Unit 503.2624 Unit 20 130 24.3 4 y4

8 lbeta casein FQS[+80.0]EEQQQTE FALSE 1031.418 Unit 503.2724 Unit 20 130 283 4 y4

9 lpeta casein FQS[+80.0]EEQQQTE FALSE  1031.418 Unit 503.2824 Unit 20 130 323 aya

10 'beta casein FQS[+80.0]EEQQQTE FALSE 1031.418 Unit 503.2924 Unit 20 130 363 4aya

1€ «» »| FQS-CE-opt %2 m 41 - I} ~ » m
Select destination and press ENTER or choose Paste | Average: 229.2207269 Count: 972  Sum: 1100259489 | EBF| [0 &9 100% v, (+

Figure 15 After selecting all of the cells in the transition list

a In the Data Acquisition program, click the QQQ tab in the Method Editor window.

b Make sure that you have saved your method before changing the Scan Type. The

Scan segments table is reset to one, default line when the Scan Type is changed.

¢ Select MRM for the Scan Type in the first row of the Time segments table.

d Right-click the Scan segments table and click Paste from Clipboard.

e Select the first row in the Scan segments table. This row is the default row in the

Scan segments table.

Right-click the Scan segments table and click Delete Row.

Acquisition | source | Chromatogram | nstrument

Scan segmenls

Compound Giows | Compound Name | 15TD? | Precursorlon | MSTRes | Productlon © MSZRes  Dwel | Fiagmercor | Colison Eneras CALASE0tr | pojgy
beta casein FOSIG0.0EEQRATI| 1031417671 | Uk £32.304982 | Uit i 30 23 4[Pasiive
beta casein FOS[+80.0EEQEATI r 1031417871 [Unit B£32.314982 | Urit 20 380 283 4 |Pasitive
beta casein FOS[+B80.0EEQGEATI r 1031417871 [Linit 32324982 | Unit 20 380 323 4 |Positive
» betacasein FOSHe0OEEQRETI| T 1031417671 | Uk 532334982 | Uit B B %3 4[Pasiive
beta casein FOS[+B0.0EEQEAT! r 1031417871 [Unit 32344982 | Unit 20 380 403 4 |Positive
beta casein FOS[+20.0EEQQQTI r 1031417871 (Unit 503.262388 | Unit 20 380 243 4 |Positive
beta casein FOS[+80.0EEQRATI r 1031417571 Unit 503272388 | Urit 20 380 283 4 |Pasitive
beta casein FOS[+B80.0EEQEATI r 1031 417871 [Linit 503282388 | Unit 20 380 323 4 |Positive
beta casein FOSIG0OEEQRETI| T 101417671 | Uk 503232380 | Uit B £ %3 4[Pasiive
beta casein FOS[+80.0EEQEATI r 1031417871 [Unit 503302388 | Urit 20 380 403 4 |Pasitive
beta casein FOS[+B80.0EEQGEATI r 1031417871 [Linit 330178324 | Unit 20 380 243 4 |Positive
bets casein FOSIe0OEEQRETI T 1031417671 | Uk 390189324 Uit B £ %3 4[Pasiive
beta casein FOS[+B0.0EEQEATI r 1031417871 [Unit 390198324 | Unit 20 380 323 4 |Positive
beta casein FOS[+B80.0EEQQRATI r 1031417671 Unit 330.208324 | Urit 20 380 363 4 |Positive
beta casen FOSIE0OEERRETI] T 101417671 | Uk 390.219324 | Uit 2 ] [TE 4[Paitive
beta casein FOS[+B0.0EEQEATI r 1031417871 [Unit 262119747 |Unit 20 380 243 4 |Positive
beta casein FOS[+20.0EEQQQTI r 1031417871 (Unit 262129747 |Unit 20 30 283 4 |Positive
beta casein FOS[+80.0EEQRATI r 1031417571 [Unit 262139747 |Uriit 20 380 323 4 |Pasitive

Figure 16

The QQQ > Acquisition tab in the Method Editor window

a Click Method > Save.

Or, to save with a different name:

a Click Method > Save As.

b Enter a name for the method and click OK.
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Run the method

1. Start the MassHunter Data + Double-click the MassHunter Data Acquisition icon.
Acquisition program, if it is
not currently running.

If you need help, see Step 1 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

2. Load your method.

3. Edit the information in the a Type a Name for the Sample.

Sample Run window. b Type a Comment for the Sample.

¢ Type a Name for the Data File.

i Sample Run

>

Sample Additionsl Informstion

Name bets cassin Postion o nscton Pt o, Copeihe
Sample D

Ijection Volume [As Method i Override DA Method | CiMassHunterMethods default m

»  Sample Type Sample = i

Comment optinizing the collsion snergy for beta Gasein ST O

- Baiance Override " Hio Grermide
Exuits Tirme (minj 1

rEp— Burfpe Sondrd i

Name betacassinl d D

Path C\WassHurten\Data | b4

Figure 17 The Sample Run window
4. Run the method. * Click Sample > Run.

+ Click the .' icon in the toolbar in the Sample Run window.

* Click the icon in the main toolbar.
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Review results and
export final method from
Skyline

Load results into Skyline

1. Start Skyline program.

2. Open the Skyline project.

3. Import results.

This section shows you how to create the final optimized method. You first need to
import the results from the data file you created in “Create and run the method in
Data Acquisition” on page 22. Then, you can graphically review the results and then
export a Dynamic MRM method.

A
Peptide Optimization ]

v

Review results and create
final method X
in Skyline Review results

in Skyline

Load results
into Skyline

Export final

method

» From the Start button in the All Programs list, click Skyline > Skyline.

a Load the settings that you saved in “Save the settings for future use.” on

page 16. A menu item with the name you used to save the settings is added to
the Settings menu when you saved the settings.

b Click File > Open.

¢ Inthe Open dialog box, select the project you saved in “Export method” on

page 18.

a Click File > Import > Results.

b Click the Add one new replicate button.
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¢ Type a Name for the import. In this example, Name is set to FQS opt.
d Select Collision Energy from the Optimizing list.
e Click the OK button.

Import Results ==
Add single-njection replicates in files
Add mutti-rjection replicates in directories Cancel

@ Add one new replicate
Name.
FQS opt

Optimizing:

Collision Energy b4

[¥] Show chromatograms during impart

Figure 18 The Import Results dialog box

f In the Import Results Files dialog box, select the data file you created in “Create
and run the method in Data Acquisition” on page 22.

g Select Agilent Data for the Sources of type box.
h Click the Open button.

Import Results Files |
Lookin: £ Skyline files = Q1=
(D gzip
p, =1
= |Dihsa-pep
My Recent
Documents | |INIST
[T} Sigma-FQS-+003.d
=
Deskiop
My Documents
58 ,
My Computer | SPUEmEme:  SgnaFOS003d
Sources of type: | Agient Data -] [(Cancel |

Figure 19 The Import Results Files dialog box

Review results in Skyline The graphical user interface contains a lot of information.

» A green dot next to a product ion means that the transition was found in the
data file.

« The numbers after the peptide represents the relative abundance of that tran-
sition compared to the other transitions for that peptide. This value helps
when you have optimized more transitions than you will use in the final
method which is the typical method development strategy.

+ If you place the mouse over the items in the list, a tooltip is displayed which
gives you more information.

* You can change the graphs that are displayed using the commands in the View
menu.
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1.

* You can right-click each graph to change how the graph is displayed. For
example, you can right-click the graph and click Transitions > Single to dis-
play the transitions as a bar graph or click Transitions > Total to display the
transitions stacked together. You can also use the commands in the View

menu.

» Ifa green dot is beside a precursor ion, then all of the selected transitions

were found.

+ If a yellow dot is beside a precursor, then at least one of the selected transi-
tions was not found.
+ If ared dot is beside a precursor, that means that over half of the selected
transitions were not found.

1u Skyline - FQS demo.sky *
File Edit View Settings Tools

DE i % 2@(9-
Targets 1 x
=%, beta casein
e ¥
B @ A 10314179+
A Ey5]-632.3250+
@ L Liy4)-503.2824+]1]
L Qy3]-390.1983+
a_{ D2)-2621387+(2)
- L ED5]- 3166661+
- L L4 -252.1448
-~ A Qy3]- 1956028+
A Dy2]- 13157354+
B @ A 63794774+
L E[y5]- 6323250+
@ L Liy4)-503.28244[1]
A Qy3)-390.1983+
- A Dy2-2621397~
A E[5]- 3166661+
U Liyd)-252.1448++
L Qy3]- 19560284+
A Dy2]- 13157364+
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Help
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Ready
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Figure 20  Skyline program after importing results file

Select the transitions that
were found.

a Click the down arrow next to the precursor ion. This arrow is visible when you
move the mouse over the precursor in the list.

b In the list that is displayed, mark the transitions that have a green dot next to
them. The transitions with a green dot next to them are found. Clear the check
box for each transition that does not have a green dot next to it.

1 Skyline - FQS_demo.sky *
File Edit View
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-9 FQSEEQQQTEDELODK
- e 4 10314178
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e Eb7-874 [

Settings  Tools
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4. 1796++ mmmm y5-316 6661+~

Transitions

~ ] Dive]- 74
-~ L E51-632
@ L Li4-50
L ap3)- 2
@ /L Dy2)- 264
L Ew71-438
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Figure 21

WGz o

Marking the transitions that were found

¢ Click the green check mark icon to save the changes.

I x

b »X

NOTE: In this example, only the transitions that were found are marked.
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2. Examine each transition to
see which collision energy
created the greatest peak
area.

3. (optional) Edit the
regression parameters to
change the initial equation.

a

Right-click the Peak Areas graph and click Selection if it does not have a check
next to it. When Selection is marked, then a line is drawn from the maximum col-

lision energy to the y-axis.
b Click a transition in the list.
¢ Right-click the Peak Areas graph and click Transitions > Single.

d Examine the Peak Areas graph to determine the collision energy that produces
the greatest peak area.

e Examine the FQS opt tab to see the overlay of the peaks. This graph is also color
coded. You can customize this graph when you right-click and click Properties.

tig Skyline - FQS demo.sky *

File FEdit View Settings Tools Help
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Figure 22  Comparing collision energies for the same transition

Typically, you only want to determine a new equation if you have a much bigger dis-
tribution of peptides. However, this example is included for demonstration purposes.

a Click Settings > Transition Settings.

b Click the Prediction tab.

¢ Select Transition for Optimize by.

d Select Edit list from the Collision energy list.

e Click Agilent @QQ in the Edit Collision Energy Regressions dialog box, and then
click the Edit button.

f In the Edit Collision Energy Equation dialog box, click the Show Graph button.

g Examine the different graphs. The slope and the intercept are shown for each dif-
ferent charge state. Click Close to close the Regression dialog box.

h If you want to use the new information, click the Use Results option. Otherwise,

click Cancel to close the Edit Collision Energy Equation dialog box. Then, click
Cancel to close the Edit Collision Energy Regressions dialog box. Finally, click
Cancel in the Transition Settings dialog box.
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Export final method

Export final transition list

You do the following steps to use the optimal collision energies for a peptide or set
of peptides to create a final method. You can also export a final transition list. You
can use this transition list to create a method in the Agilent Data Acquisition pro-
gram.

a Click File > Export > Method.

b In the Export Method dialog box, select Agilent 6400 Series as the Instrument
type.

¢ Click the Single method button.

d Select None for Optimizing.

e Select Scheduled as the Method type.

f Click the Browse button. The Browse For Folder dialog box is opened.

g Select the method to use as a template in the Template file box. This method is
an existing Data Acquisition method. All of the parameters in the existing Data
Acquisition method are copied to the new method except for the Time segments
table and the Scan segments table. The Time segments table and the Scan seg-
ments table are created from the information in Skyline.

h Click OK in the Browse For Folder dialog box.
i Click the OK button in the Export Method dialog box.

Export Method (23 Export Agilent 6400 Series Method ==
r < = 1
e et [y () [ 1 « MassHunter » Methods » ~ [ 44 ][ search Methods »
Agilert 5400 Series - -
(i File name: | Peptide DMRM -
) it Sove as type: |Method File (.m) -]
0One methed per protein
Mutple methods
= Browse Folders Cancel
Max concurert transitions
10000
Methods: 1
Optimizing
| Nene -
Method type:
[Scheduled -]
Template file.
C:\MassHurter\Methods\defauit m Browse.

Figure 23  Export Method and Export Agilent 6400 Series Method dialog boxes

j Inthe Export Agilent 6400 Series Method dialog box, select Method File (*.m) as
the Save As type.

k Enter a name for the method and click the Save button.

If you do not have a method to use as the Template file, you can export a transition
list instead of a method. You can paste this transition list into the Scan segments
table in the MassHunter Data Acquisition program.

a Click File > Export > Transition List.

b In the Export Transition List dialog box, select Agilent as the Instrument type.
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¢ Select Scheduled as the Method type.
d Click the Single method button.
e Select None for Optimizing.

f Click the OK button.

Export Transition List Export Transition List ==

Ex3
Instrument type: Cox ] \)K/ [0« MassHunter » Methods » [ 4 ||[ Search Methods )
Agient -
Cancel File name: | DMRM FQ5. -

@ Single method Save as type: | Transition List (".csv) =

7} One method per protein
*) Mutiple methods

Masx concurent transitions:

10000
Methods: 1

YA —

Optimizing
Nare -

Method type

‘Scheduled -

Figure 24  Export Transition List - page 1 and page 2

g In the next Export Transition List dialog box, select Transition List (*.csv) as the
Save as type.

h Enter a name for the transition list and click the Save button.
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1
Format of the final The final Transition List contains only one line for each transition including the opti-
transition list file mized collision energy:

9~ DMRM FQS - Microsoft Excel e B =
Home | Inset  Pagelayout  Formuias  Dats  Review  View  MASSHUNTERREPORTING  Developer 6@ =@ =
_ L m Y =——— -
& (e m o O o Gene [} Conditional Formatting = 3= Insert x W [ﬁ
Ehe $ - % » | [ Formatas Table - 5% Delete - | [§]- &
Paste & & 5 : Sort & Find &
e o | B Zu-|m B o 55 Cell Styles - i Format - | 2 Fiter~ Select-
Clipboard 1z Font 5| Number Styles Cells Editing
(=1 - v
A B 5 D E F G H 1 1 K %I
1 |Compound Group Compound Name sTD? __ PrecursorlMs1 Res  Product IcMS2 Res  Fragmenti Collision £ Cell Accel Ret Time EI
2 betacasein FOS[+80.0JEEQQQTEDELODK.light  FALSE | 1031.418 Unit 503.2824 Unit 130 32.3 a 3
3 beta casein FQS[+80.0]EEQQQTEDELQDK. light FALSE  1031.418 Unit 262.1397 Unit 130 323 4 3
4 beta casein FQS[+80.0)EEQQOTEDELQDK.light  FALSE | 687.9477 Unit 876.3945 Unit 130 28 4 3
5 beta casein FQS[+80.0JEEQQOTEDELODK.light  FALSE  687.9477 Unit 747.3518 Unit 120 28 a 3
6 beta casein FOS[+80.0JEEQQTEDELODK.light ~ FALSE  687.9477 Unit 503.2824 Unit 130 28 a 38
i< 4 » | DMRM FQS /%2 gl i | v ]
Ready | 3 | count:2 |EEIE @ t00% (00— |

Figure 25 CSV file for the Final Transition List
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Review final method in This exercise shows you reviewing the final method. You can also review importing
Data AC(]IIiSitiO“ the final transition list.

A
Peptide Optimization ]

v

Review final method Revliew {Rel
) S acquisition —p Save method
in Data Acquisition

method

Review acquisition method

1. Start the MassHunter Data + Double-click the MassHunter Data Acquisition icon.
Acquisition program.

If you need help. see Step 1 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

2. Load the acquisition a Click Method > Open. The Open Method dialog box is opened.
method from Skyline. b Navigate to the folder where you saved the final method in Skyline.
¢ Select the final method that you created in Skyline.

d Click the Open button.
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3. Review values for all the LC + In the MassHunter Data Acquisition program, review the parameters on each LC
modules. tab.

If you need help, see Step 4 in the “Getting Started” section of the Agilent 6400
Series Triple Quadrupole LC/MS System Quick Start Guide.

Q

4. Review parameters on the Review parameters on the Acquisition tab.

QQaQ tabs. b

Review parameters on the Source tab.

¢ Review parameters on the Chromatogram tab. You can specify which chromato-
grams to show in the Chromatogram Plot window during a run.

d Review parameters on the Instrument tab. You can specify which instrument
curves to store on this tab.

9. Review the parameters on a Click the DA tab.
the DA tab. b Review the parameters on the Qual tab.
¢ Click the Quant tab.

d Review the parameters on the Quant tab.

Import final transition list If you created a final transition list, then you follow these instructions to create a
final method.
1. Open the method. + Click Method > Open or click the Open Method icon on the main toolbar. Open

the method to which you want to add the Scan segments.

2. Open CSV file in Excel. a Open the Excel program.
b Click the Microsoft Office button and then click Open.

¢ Navigate to the folder containing the CSV file and click Open. See Figure 25 on
page 33.

3. Copy the transition list to a Select all of the cells in the transition list including the header.
the Clipboard.
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4. Import the transition list.

DMRM FQS - Microsoft Excel

Figure 26

b

e~ = o B =
Home | Insert  Pagelayout  Formulas  Data  Review  View  MASSHUNTER REFORTING  Developer a@o® 2
~ [ Conditional F gr 2= - - A
* e Ta A s ==3 s = General [ Conditional Formatting a Insert ) ;? j‘:}
a- $ - % + | [BEFormat as Table - g% Delete - | [§]- &
= N = Sort & Find &
o P 2 [ Cell Styles - [iFormat = | 2+ Fifter» select~ |
Clipboard Font Alignment Humber Styles Cells Editing |
Al v Jx | compound Group vl
A B & D E F G H | 4 K L M =i
1 [Compound Compound Name ISTD?  Precursor MS1Res ProducticMS2Res Fragment: Collision £ Cell Accel Ret Time | Delta Ret lon Name]
2 |betacasein FQS[+80.0]EEQQQT! FALSE  1031.418 Unit 503.2824 Unit 130 323 4 3 2vy4 E‘
3 |betacasein FQS[+80.0]EEQQQTI FALSE  1031.418 Unit 262.1397 Unit 130 32.3 4 3 2y2
4 |beta casein FQS[+80.0]EEQQQTI FALSE  687.9477 Unit 876.3945 Unit 130 28 4 3 2y7
5 |betacasein FQS[+80.0]EEQQQTI FALSE  687.9477 Unit 747.3519 Unit 130 28 4 3 2y6
6 |beta casein FQS[+80.0]EEQQQT! FALSE  687.9477 Unit 503.2824 Unit 130 28 4 3 2 y4
7
W < » ¥ | DMRM FQS < %1 [«
Ready | 23 | Average: 2246494208 Count 78  Sum: 7862.729727 |[EE|[0] M 100% (=) v

After selecting all of the cells in the final transition list

Click Edit > Copy. You can also press Ctrl and C.

In the Data Acquisition program, click the QQQ tab in the Method Editor window.

Make sure that you have saved your method before changing the Scan Type. The
Scan segments table is reset to one, default line when the Scan Type is changed.

Select Dynamic MRM for the Scan Type in the first row of the Time segments
table.

Right-click the Scan segments table and click Paste from Clipboard.

Select the first row in the Scan segments table. This row is the default row in the
Scan segments table.

Right-click the Scan segments table and click Delete row.

Tune fie: Stop time Acquisition \ Source | Chromatogram | istrument | Diagnostics
atunes ture sl @ No lit/is Pump Scan seqments
e | &7 ol ] min Compound Group | Compound Name /| ISTD? | Precursor lon ™ | M1 Fies | Productlon © | M52 Res HE[:“E]WE Deka et frapmentor %“;!‘;‘g“’; Ce”\’;;lf:gja‘u'
» [ beta cassin FOS[E00EEQQD| [ | 1031417871 |Unit 503.282388 | Unit 3 2 3| 3 1
on sourcs Time fiteing
T beta casein FOSI-B0.0EEDDD]| [ | 1031417871 |Unit 262139747 | Unit 3 2 EIEE 4
() - F7 Peak widh  |o07  min beta casein FOS[+B0.0EEQDD | [ 87 947673 | Unit 632324982 | Unit 3 2 130 B 1
TR bela casein FOS[+BO.0EEQQD| [ | 687.947673|Unt 503282388 | Unit 3 2 130 3 4
w | S Seanuse | ivvabs | 2282 [ D82 10 beta casein FRSIB0NEERRD| [ | 6o 947673 |Unit 390195324 | Unit 3 B 130 20 4
bela casein FOS+BODEEQQD| [ |  687947673|Uni 262183747 | Unit 3 2 130 ) 1
NE | 0fDpnamic MR~ |ToMS \ u| U‘ W~ |
beta casein FOS[-BONEEDOD]| [ | 687.947673|Unt 316666123 Unit 3 2 130 3 4
Beta casein FOSHBOOEEQDT| [ |  687947673|Unit 252124832 Unit 3 2 130 £ [
belta casein FOSI+BONEEQUD| [ | 657.947673|Unt 1956028 |Unit 3 2 130 £} 1
beta casein FOSI-B00EEDDD]| [ |  667.947673|Unit 131573511 | Unit 3 B 130 2 4
Dynamic MRM Parameters Tiiggered MRM
T E— ;
& & Cycle Time [500 s B T Repeats

5. Review parameters on the
other MS tabs.

Figure 27 The QQQ > Acquisition tab in the Method Editor window

Q

Review parameters on the Source tab.

Review parameters on the Chromatogram tab. You can specify which chromato-
grams to show in the Chromatogram Plot window during a run.

Review parameters on the Instrument tab. You can specify which instrument
curves to store on this tab.
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Save the method a Click Method > Save.

Or, to save with a different name:
a Click Method > Save As.

b Enter a name for the method and click OK.
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Review Results in Skyline

These exercises show you how to use Skyline to review the proteins,
peptides and transitions. You can remove proteins, peptides and transi-

® ©® °ons, and you can also add other proteins, peptides, and transitions.

You can also export reports which are CSV files. The CSV file contains a
table with quantitative information for each data file that is opened. You

can load this CSV file into Excel or another program to do further analy-
sis.

Review Results in Skyline ]

Modify and
export reports

Review results

Refine list of
peptides,
precursors
and
transitions

Import results —e—————

Modify and
e—
BpoNt rEport share reports

Review results 40
Modify and export reports 46

Agilent Technologies



Review results

In this exercise, you learn several different techniques for reviewing and refining
your data in Skyline. When you refine your data, you change the proteins, peptides
and transitions that are included. Your data files and knowledge of your experiment
help you make changes to the proteins, peptides and transitions.

Q Review Results in Skyline }

Refine list of

Review results peptides,

Import results =—p precursors
and
transitions

Import results

1. Start the Skyline program.

2. Select previously saved
settings.

3. Paste list of proteins or
peptides.

» From the Start button in the All Programs list, click Skyline > Skyline.

» In the Settings menu, click the name of the settings that you saved in “Save the
settings for future use.” on page 16.

In this example, human serum albumin is loaded by opening an existing Skyline proj-
ect.

a Click File > Open.

b Select hsa-pep-demo.sky.

¢ Click the OK button.

It is possible to import proteins and peptides in several different ways:
» Open an existing project.
+ Copy the protein or peptides into the Clipboard and paste them into Skyline.
+ Click Edit > Insert > FASTA and select a FASTA file to import.

+ Click Edit > Insert > Proteins and specify the proteins to import.
+ Click Edit > Insert > Peptides and specify the peptides to import.
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4. Modify the peptides.

5. (optional) Select a library.

6. Save the project.

If necessary, you can modify the peptides after loading the list.

a Right-click the name of the peptide and then click Modify.

b Click the arrow next to the amino acid that you want to modify. NOTE: If the
amino acid appears multiple times in the peptide, you need to apply the modifica-
tion to each amino acid.

¢ Click the modification if it is available. If not, do the following:

* Click Add.

+ Enter the information for your modification.

* Click the OK button.

Amino acid Teminus:
c - -] Vnizble

C2H30N D]
Monoisotopic mass: versge mass:
1 162

Edit Structural Medification ==
Name: [—]K
Cancel

Figure 28 Add or Edit Structural Modifications dialog box

d Click the OK button.

tu Edit Modifications (=)
Structural Isctope heavy: ok ]
[ = A = —
| g A | 1
[ W F - Create copy
[ o T =
[ s £ =
[cotamdometiyicy: ] € | -
[cabamidomettyicys ~| € | -
[ - e | =
[ o A z)
[ o oA =
[ o) o =
I w < | v [

Each amino acid in the peptide is listed in
order, so you can modify any of the amino acids
in the peptide. In this example, the first two
amino acids are both alanine, and the last
amino acid is lysine. This peptide contains two
cysteines which are both modified.

Figure 29  Edit Modifications dialog box

a Click Settings > Peptide Settings. The Peptide Settings dialog box opens.

b Click the Library tab.

¢ Mark the library to use. If no libraries are listed, you can either click Cancel or see
“Downloading a library” on page 65 for information on getting a library.

d Review the other parameters on this tab.

e Click OK.

+ Save the document. Click File > Save or File > Save As to save the current pro-
teins/peptides in a Skyline project. Type a File name and click the Save button.
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Import data file or data files

7. Import one data file.

Refine list

> Favorites
>[4 Libraries

> 4 Homegroup
> 1% Computer

> € Network

File name: hsa-pep-demo.sky

Name
eip
hsa
hsa-pep
NIST
Sigma-FQS-1003.d
4%] FQS demo.sky
4% hsa-pep-demo.sky

Date modified Type

File folder
File folder
File folder
File folder

File folder

M Skyline SRM ...

Skyline SRM ...

tig Save As (===
&= Computer » Local Disk 0 » Masshuntes » Skyline files » T4y | Sear )
Organize ¥ New folder E- @

10KB
248 KB

Save as type: | Skyline Documents (*.sky) -\

= Hide Folders

Figure 30  Save As dialog box

To start reviewing the list of predicted transitions, you first load a data file. After
doing an initial review, you can import multiple replicates (see “Import replicate data
files.” on page 44).

a Click File > Import > Results.
b Click the Add one new replicate button.

¢ Select None from the Optimizing list. See “Review results and export final method
from Skyline” on page 27 for more information on using Skyline to optimize the
collision energy.

d Click the OK button.

Import Results ==
Add single-njection replicates in files
") Add multiinjection replicates in directories
@ Add one new replicate
Hame.
Chromatograms
Optimizing
None -
[¥] Show chromatograms during import
Figure 31 Import Results dialog box

e Select Agilent Data from the Sources of type list.
f Navigate to your data file. Select one of the data files.

g Click the Open button.

Skyline has many tools to allow you refine the list of transitions. The following meth-
ods are described in this section:
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1. Remove peptides that were
not present in the data file.

2. Change selected
transitions for a peptide.

» Remove peptides that are not present in the data file
+ Change the transitions that are selected

Skyline can automatically refine proteins and peptides when you use the commands
in the Edit > Refine menu.

a Select a precursor in the tree view.

b If you see a green dot next to the peptide, then the specified transitions were
found in the data file. You probably will keep this peptide in the list. You can man-
ually review the transitions to make a final decision.

¢ Expand the precursor to show the predicted transitions.

d If no dot is shown next to the precursor, then none of the selected transitions
were found. Click the arrow next to the precursor and examine the list of transi-
tions.

e If none of the transitions have a green dot next to them, then no transitions were
found in the data file. Click the green check mark. You may decide to delete this
precursor.

5%, soIP0276BIALBU_HUMAN = numan W e sy
= %, RFKDLGEENFKAIS, 18] imissed 1) fank 38) 12
B My 613.8062++ ¥
A, D8] Transitions
ﬁ EEI;IFI] o D [y8] - 9514418+ (rank 1)

|
RN
@ A, LE7]- 836.4148+ fark 3)
9, KDLEEENFKAT @ G 6] 723.3308+ fark 2)
¢, KALVLIAFAQYLS @A
@ P KLVNEVTEFAK
®, K TCVADESAEN
@) KSLHTLFGDKL
Q) KLCTVATLRE
¥, RETYGEMADCY
¥, RNECFLGHKD
‘®, KDDNPNLPRL
E‘L KKYLYEIARR [

N3] - 408.2241+ (rank 4}

=
g
T REI% <

Figure 32  No transitions were found for this precursor

f If no precursors exist for a peptide, then delete the peptide. If you cannot expand
the peptide, then no precursors exist.

=% spIP0276BIALBU_HUMAN
S & R.FKOLGEENFK.A [9, 18] missed 1) frank 33)

@ 3L K DLGEENFK AT, 18] fank 29)

- %, KALVLAFAQYLGGCPFEDHVKL (19, 3] aric 41)

@ Gy KLVNEVTERAK T 180,45 arc 16)

o S KTCVADESAENCDK S [50. 621 fark 21)

= G KSLHTLEGDK L [53, 71 fark 4

£ ¥ L 72, 73] (ranl
G KLCTVATLRE [72. 75 fank 5)

2§y RETYGEMADCCAKG [0, 1] fark 1)

- §u RNECFLOHKD [37. 104] ark 23

7 %, KODNPNLFRL[105. 112] ark 15)

w2, KKYLYEIARR [135, 142] fmissed 1) fank 7)
& e

L VIVEIAD B HAE 14T e

Figure 33  No precursors were found for this peptide

You can also change the transitions that are selected for a precursor. If the dot
before the precursor is orange, then one or more selected transitions were not
found.

a Select a precursor for a peptide in the tree view.
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3.

Import replicate data files.

S @ B, KLVNEVTEFAK.T [40, 49] frank 18) - Human Wiur Consensu
2 @ f, [575.3111++ (dotp 0.54) 12
&y NE]-937.4625+ (/7 [J] Transitions
Vi et e o
[¥] @ ty, V [y6] - 694.3770+ fank 3)[2]

y Fiy3l- 3652183 o |
@, KTCVADRSAENCOK S 50 [T ¥ Au T51- 5953006 fark 2

© K SLHTLFGDKL [83. 71] fa (V] A, Fliy3]- 3652123+ fank £)
- '), KLCTVATLRE [72. 79] fanl
- %) RETYGEMADCCAKQ [80,
2, RNECFLQHK.D [97. 104] (qf
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@, KYLYEIAR R [136. 142] fran
'), RHPYFYAPELLFFAK R [144
- 9. KAAFTECCOAADKA[161,

Figure 34 This precursor is missing some of the selected transitions.
b Mark the check boxes next to the transitions that have a green dot next to them.

¢ Clear the check boxes next to the transitions that do not have a green dot next to
them.

2- o ¥, KLVNEVTEFAKT [40, 49] fark 18} Human W 1UF Lonsensy
2 @ f, [575.3111++ (dotp 0.54) 12

&y NE]-937.4625+ (7 [] Transitions

- VW'EMWD“: 3¢ [ @ A, N 8] - 9374625+ fank 1)[1]

[#] @ _iy V [y6] - 694.3770+ frank 2]
(N T 5 - 595.3086~ frank 2)

®,, KTCVADESAENCDK S [0, -
% KT1C C . ' - .
G KSLHTLFGOKL [63, 71] @) |- b F b3~ 3652183+ Gank 4

i %y KLCTVATLRE [72. 79] fart
- %, RETYGEMADCCAKA [20, 38

Figure 35 Only the transitions that were found are marked.

d Click the green check mark to keep changes in the Transitions list.

» A green dot is placed next to the precursor because all of the transitions are
found. If all of the precursors have a green dot next to them, then the peptide also
has a green dot next to it.

» The number in brackets at the end of the list of transitions shows the peak rank
by area of the coeluting peaks for a precursor. In this example, the three most
abundant peaks by peak area are found.

» If you selected a library in the Peptide Settings dialog box, then the rank of that
peak in the library spectrum is also shown. The number in parentheses with the
word “rank” shows you how large that peak is in the library spectrum. If the rank
of the peak in the library spectrum is approximately the same as the peak rank of
the spectrum, that is an indication that the peptide is correctly identified.

If you have multiple replicates available, it may be useful to load the replicates
before deleting more peptides. The deleted peptides may be available in one of the
replicates.

a Click File > Import > Results.

b Click the Add files to an existing replicate button.
c Select the Name to which to add the replicates.

d Click the OK button.

e Select the replicate data files that you acquired. You can select a range of data
files by pressing the Ctrl key while selecting a file. To select a range of data files,
you select the first data file in the range. Then, you press the Shift key while
selecting the last data file in the range.
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Import Results === Import Results Files
() Add sngle-njection replicates in files s
ok in
Add mutti-njection replicates in directories m
() Add one new replicate b
. 1l
My Recent
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Desktop ﬂ
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Figure 36 Import replicates by clicking Add files to an existing replicate

f Click the Open button.

4. Display the retention time + Click View > Retention Times > Replicate Comparison.
graph. * You can rearrange the windows to different positions if the window has a tab. You
drag the window by the tab to reposition it.
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Figure 37 The Library Match, Chromatograms and Retention Times windows

5. Remove additional * In this example, these data files only contain one peptide, so all of the other pep-
peptides and transitions. tides can be removed.
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Modify and export
reports

Export report

1. Display the Export Report
dialog box.

2. Export a report.

In this exercise, you learn how to modify and export a report. A report in Skyline is a
CSV file. It contains a single table with many columns of information. Each row in
the table is a different sample. You can load the report file into Excel to continue to
review the data.

You can use the tools provided by Skyline to create and save new reports. You can
add many new columns to the existing reports, and you can remove the columns
that the report starts with. The output of a report is a CSV (comma separated vari-
ables) file.

Review Results in Skyline ]

Modify and export report
v P g Modify and

E t 1 —
xport repor share reports

When Skyline is installed, three report definitions are installed:
» Peptide Ratio Results definitions
» Peptide RT Results definitions
+ Transition Results definitions

This exercise shows you how to export a report. The next exercise shows you how
to modify and save a new report definition. You also learn how to import a report
definition from a file.

Click File > Export > Report.

a Select the report that you want to export.

b (optional) Click Preview. The Preview Report dialog box is opened, and you can
review the report on the screen. You use this feature to make sure that the cor-
rect columns are included in the report and that all of the information is being dis-
played properly. Click the red X to close the Preview Report dialog box.

¢ Click the Export button. The Save As dialog box opens.
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Open CSV file in Excel.

Modify and share reports

1. Modify a report.

d Type a new File name. The default name of the File name is the name of the cur-
rent project. If you do not type a unique name for the report, you are asked
whether or not to replace the file.

e Click the Save button.

f Close the Peptide Ratio Results dialog box.

You can open this CSV file in Excel or another program. Then, you can use additional
features in Excel to further process the data.

H ©- = pfh_Peptide_Ratio_Results.csv - Excel 7 B - 0O %
HOME | INSERT ~ PAGELAVOUT  FORMULAS ~ DATA  REVIEW  VIEW  MASSHUNTERREPORTING  ACROBAT Sign in
A-D X e o & s |==He%- |z General - || EfZ Conditional Formatting = %"In;ert - | X QY H
Ba - $ + % > | [FFormatas Table~ BXDelete + | [ -
Pute o (BT U-[E-[O-A-|S==€EH- g [ Cell Styles - {E Format~ | & - zﬁé,sf :;‘n:ﬁ
Clipboard 1 Font i Alignment ml Number & Styles Cells Editing -~
A1 = fe | peptideSequence v
A B C D E F G H B
1 :_.— pti juence i 4 p itionTime RatioTe
2 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms E 283 #N/A
3 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 3 283 #N/A
4 |LVNEVTEFAK sp| P02762| ALBU_HUMAN  Chromatograms 1 283 #N/A
5 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 1 283 #N/A
6 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 1 284 #N/A
7 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 3 2.83  #N/A
8 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms i 283 #N/A
9 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 1 283 #N/A
10 |LVNEVTEFAK sp| P02768| ALBU_HUMAN  Chromatograms 1 283 #N/A

Figure 38 Excel Program with the CSV file from the Peptide Ratio Results
default exported report

Skyline allows you to customize a report. You can remove columns from the report
and add other columns. When you have created the report definitions, you can save
the report definition to a file and move it to other computers in your lab.

a Click File > Export > Report.

b Click the Edit list button.

¢ Select a report that closely matches the report that you want to create.

d Click the Copy button. The Edit Report dialog box is opened.

e Type a name for the View Name.

f Remove any columns that you do not want to include in your report. Click the

item in the right column and then click the }( button.

g Add values to the report. Select the value from the left column that you want in
your report. Click the Add > button. You can only add a value to the report one
time.

h Arrange the items in the report in the order that you want them to appear in the

report. You click the i‘ button to move an item up in the list, and you click the

% button to move an item down in the list.

47



The first item in the list is the first item in the exported table.

tu Edit Report
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Figure 39 Edit Report dialog box

i Click the Preview button. Examine the report to see if all columns are included.

Click the [&&3%] button to close the Preview Report dialog box.

1y Preview: AreaAndHeight
1 of 110 | b B | Export.. | Find:
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Figure 40

Preview Report dialog box

j Click the OK button in the Edit Report dialog box.

A report with the name you entered is added to the list of possible reports in the Edit

Reports dialog box.
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Figure 41

k In the Edit Reports dialog box, click the OK button.

S
(o]

Edit Reports dialog box




| Inthe Export Report dialog box, click the Cancel button.

2. Save the report definitions a Click File > Export > Report.

(share a report). b In the Export Report dialog box, click the Share button.

¢ In the Save Report Definitions dialog box, mark the check box next to the Report
Definitions that you want to save. Then, click the OK button.

Save Report Definitions ==
Select the report defiritions you want to save to a file.
| Peptide Ratio Results oK
Bl Areatndbeignt | ——
| Peptde RT Results Cancel

[ Transiion Resuts
=] SRM Colider Input

[ Select / desslect all

Figure 42  Save Report Definitions dialog box

d In the Save As dialog box, type the File name that you want to use to save the
report definitions. Reports have the extension “skyr”.

e Click the Save button.

Save As (=5

Q\:} [ 1.+ Computer » Local Disk (D:) » MassHunter » Skylinefiles » « [ #3|[ earch Skytine fites o

File name: Area_Height .

Sove as type: [ Skyline Reports ("skyr) -]

e o ——

Figure 43  Save As dialog box
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3. Import a report. You can add a report to the list that you created and shared. Thus, you can move a
report from one computer to another computer in your lab.

a Click File > Export > Report.
b Click the Import button. The Open dialog box is opened.

¢ Select the report that you want to be able to use in this program. Reports have
the extension “skyr"”.

ulore =
S=u i
-9 [+ Computer b Local Disk (D:) » MassHunter » Skylinefiles » « [ #9 || Search Siytine fites 2|
Organize v New folder =~ A @
Name Date modified Type Size
g7ip File folder
hsa File folder
hsa-pep File folder
NIST File folder
Sigma-FQS-1003.d AM  File folder
|| Area_Height.skyr 3/24/2014 1041 AM_ SKVR File 1K8
File name: Ares_Height.skyr + [Skyline Reports (~skyr) ~

Figure 44 Open dialog box
d Click the Open button.

The name of the report is added to the list of reports in the Export Report dialog box.

Export Report [

Report

Peptide Ratio Resutts Preview

Peptide RT Results

Transtion Resuks

| Area AndHeidl E—
[ shere.. ]
IM

Expot Cancel

Figure 45 Export Report dialog box

e Click Cancel if you do not want to print a report at this time.
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. Run Skyline Automation

In this exercise, you learn how to activate the Agilent Automation tool, modify

. . the Skyline settings, and save a method in Skyline. For Agilent Automation to
e 0 @ ‘ ‘ @ @ o work, Skyline must be installed on the same computer as the Agilent Data

Acquisition software.

L Automation }

Setup Skyline — Activate

—p EditSkyline — Pt
automation

. eptides and
settings pep "
transitions

Setup and run

Setup Step-A, —> Create,
Agilent Automation

Step-B, and submit, and
Step-C run project

Setup Skyline 52
Setup and run Agilent Automation 59
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Setup Skyline

In this exercise, you learn how to activate the Agilent Automation tool, modify the

Skyline settings, and save a method in Skyline.

© ]

L Automation

Setup Skyline Activate

automation

Setup and run
Agilent Automation

Setup Step-A,
Step-B, and
Step-C

Define
» peptides and
transitions

Edit Skyline
settings

Create,
submit, and
run project

Run Skyline Automation
Enabler

1. Open the Acq Tools folder.

2. Run the Skyline
Automation Enabler.

Edit Skyline settings

1. Start the Skyline program.

* Double-click the Agilent MassHunter Workstation icon.

a Double-click the Acq Tools folder.
b Double-click the Skyline Automation Enabler tool.

You can instead click All Programs > Agilent > MassHunter Workstation > Acq
Tools > Skyline Automation Enabler command.

The program runs automatically. A message appears when it is enabled.

Before you enter your protein or peptide information, you need to verify that the set-
tings in Skyline are correct for your proteins or peptides. For more information on
installing the software, see “Installing Skyline” on page 64.

+ From the Start button, click All Programs > Skyline > Skyline.
+ Click File > New to make sure that you are not starting from a previous project.
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2. Edit Peptide Settings.

a Click Settings > Peptide Settings.

b On the Digestion tab, verify that the Enzyme is set correctly. In this example, the

Enzyme is Trypsin [KR | P]. See Figure 46.

¢ Select 1 for Max missed cleavages. See Figure 46. For other target peptides, you

may need to enter a higher value.

d Select None for Background proteome. This setting is useful if you are trying to

have unique peptides associated with only one protein of a given organism.

Peptide Settings === Peptide Settings ==
Digestion | Prediction | Fiter | Library | Modfications | Quantification Digestion | Prediction | Fiter | Library | Modfications 'auammtaﬁm_
Enzyme: Structural modifications:
[Toypsin (kR 1 F] = ] Carbamidomethyl Cysteine Edt st
e Phospho (ST) —
Max missed cleavages
()
Background proteome Max variable mods: Max neurallosses:
iNone i) 3 1
Isotope label type:
heavy -
Isotope modifications:
| Edilist
Intemal standard type:
heavy -
o) (o) o Com

Figure 46 The Digestion and Modification tabs in the Peptide Settings dialog box
e Click the Modifications tab.

f On the Modifications tab, mark any Structural modifications. In this example, the
Carbamidomethyl Cysteine check box is marked. See Figure 46 on page 53.

g Click the Prediction tab. See Figure 47 on page 54. In order to do retention time
scheduling, Skyline needs to have a predictor in; the predictor is overwritten by
the MRM results, so it does not need to be perfect. It is important that Skyline
believes that it can make the prediction.

h Select Add for the Retention time predictor. The Edit Retention Time Predictor
dialog box opens.

i Type a Name. In this example, the Name is Test.
j Type the Slope and Intercept. In this example, the Slope is 1; the Intercept is 0.
k Type the Time window. In this example, the Time window is 2 . 0.

| Select the Calculator. For this example, the SSRCalc 3.0 (100A) calculator is
selected.

53



3. Edit the collision energy
settings in the Transition
Settings dialog box.

Peptide Settings == 1u Edit Retention Time Predictor ==
Digestion | Prediction [ Fiter | Library | Modfications | Quantfication Neme,
Test
Retertion fime precictor - [ Concd |
est -] [B)
== Slope Intercept
1 ]
7] Use measured retertion times when present
Time window e b
= 20 min
2 min
Caleulator:
S5RCalc 3.0 (100A) -] [Cakuiate >
Drft tme predictor
Nore -
Use spectral brary drit times when presen
Resolving power.
==

Figure 47 The Prediction tab and the Edit Retention Time Predictor dialog box

m Mark the Use measured retention times when present check box on the Predic-
tion tab.

n Click the OK Button.

a Click Settings > Transition Settings.

b On the Prediction tab, mark the Use optimization values when present check
box.

c Select <Edit list...> in the Collision energy box. The Edit Collision Energy
Regressions dialog box is opened.

d Select Agilent in the Edit Collision Energy Regressions dialog box and click the
Edit button. If Agilent is not an option, then click Add.

The Edit Collision Energy Equation dialog box is opened.
e Type Agilent for the Name.
f Type 2 in the Charge column.
g Type 0.03 in the Slope column.
h Type 1 in the Intercept column.
i In the next row, type 3 in the Charge column.
i Type 0.036 in the Slope column.
k Type -4.8 in the Intercept column.

| Type 2 for the Step size. This step size is the number of volts to change the colli-
sion energy for each step. For Agilent, a value of 2, 3, or 4 is fine because Agilent
TQ have a relatively wide collision energy optimum.

m Type 4 for the Step count. A step size of 4 means that when you are optimizing,
the collision energy is checked for 4 steps above and 4 steps below the specified
collision energy. In this example, the step size is 4, so the collision energy is
checked at +8, +6, +4, +2, 0, -2, -4, -6, and -8. This is a reasonable starting point.

54



4. Edit the filter settings in
the Transition Settings

dialog box.

Edit Collision Energy Equation

(==

Agilent

Begression parameters:

Chaige  Siope Intercept

2 00%
B 00%
*

Optimization

Step size Step gount
2 4

Figure 48 Edit Collision Energy Equation dialog box

n

0

p

Click the OK button. The Edit Collision Energy Equation dialog box closes.
Click the OK button. The Edit Collision Energy Regressions dialog box closes.
Select Agilent for the Collision energy.

Select either Precursor or Transition for the Optimize by value. For this example,
select Transition.

If necessary, click Settings > Transition Settings.
Click the Filter tab.

Review the parameters. For this example, make the following changes:
+ Type 2, 3 for the Precursor charges.

« Type 1 for the lon charges.

+ Type y for the lon Types.

« Select (m/z > precursor) - 2 under Product ions in the From list.

+ Select 6 ions under Product ions in the To list.

» Mark the N-terminal to Proline check box.
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Transition Settings ==l Transition Settings ==

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

Precursor charges lon charges fon types: Min m/z Max m/z
23 1 ¥ 50 mz 1400 mi

7] Dynamic min product m/z

Method match tolerance m/z
0.055 mz

Finmware transtion limit Finmvare inclusion fimit:

Mig time Ma time:

o] TMT-127L -

Precursor m/z exclusion window.
miz

[¥] Auto-select all matching transitions

| e

Figure 49 Two tabs of the Transition Settings dialog box

5. Edit the instrument a If necessary, click Settings > Transition Settings.
settings in the Transition b
Settings dialog box.

Click the Instrument tab.

¢ Enter a value in the Max m/z box that is not greater than the maximum m/z
value for the Agilent Triple Quadrupole model that you own. You can find the max-
imum m/z for your instrument in the Data Acquisition program in the Acquisition
> 0QQ tab in the Method Editor window. If you right-click a Precursor lon or
Mass value in the Scan segments table, the Maximum value is displayed in the
shortcut menu. For an Agilent 6490, set this value to 1400.

d Click the OK button.

6. Save the settings for future a Click Settings > Save Current.

use. b Type a Name and click the OK button.

Define peptides and In this example, several peptide sequences are used.
transitions
1. Copy your peptide to the In this example, a peptide from beta casein is typed into Notebook.
Clipboard. + Type the following peptides into Notepad:
* AAFTECCQAADK
* YLYEIAR

+ LVNEVTEFAK
+ KVPQVSTPTLVEVSR
* RPCFSALEVDETYVPK
+ AVMDDFAAVEK
+ Highlight all of the peptides and press Ctrl and C. You can also click Edit > Copy.
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2. Paste the peptide from the a Right-click the gray bar in the Targets pane. Click Paste.
Clipboard into Skyline. b Press Ctrl and D to expand all of the peptides.

=
File Edit View Settings Tools Help

DE ke @ 9o

£-% T AAFTECCDARDK
A 6862870++
[, 457.8604+++
B9 YLYEIAR
A 46425045+
A 309.8380+++
29 LVNEVTEFAK
B A 5753111+
i A 383 876544+
=% KVPQUSTPTLVEVSR frissed 1)
A 82047254+
A 547317444+
=-§  RPCFSALEVDETYVPK
B4 9559635+
A B7648755s
29 AVMDDFAAVEK
A 5982868++
oA 3991936+

ench 1/1 prot 1/6 pep 1/12 prec 1/71 tran _;;

¢ Remove unwanted precursors. Select the value, and then right-click and click
Delete. The final precursor list should look like the following for this example.

1
File Edit View Settings Tools Help

DWW % DB(9-O- '

-39 peptides?
I £-'® AAFTEQCQAADK
H (- A 6862870+
i 2% YLYEIAR
: A 46225044+
i B9 LVNEVTEFAK
: AL 57531114
i =% KVPQVSTPTLVEVSR (missed 1)
H [ A 547,31 74w
{29 RPCFSALEVDETYVPK
: A E37648755+
I 5% AVMDDFAAVEK
[259'S

1/1 prot 6/6 pep 6/6 prec 30/35 tran .

Ready

d Press Ctrl and W to expand all transitions. The final list for transitions should
look like the following:
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File Edit View Settings Tools Help

D HRK BB 9 ¢

2% AAFTECCOAADK
B4 6862870+
A Th9]- 10824241+
M Ey8]-981.3764+
M CIy7]-852.3338+
A CIy6]-692.3032+
A Qy5]-532.2726+
A ATy4]- 4042140+
-9 YLYEAR

A 464.2504++
A Liy6]- 7644301+
A Y [y5]- 6513461+
M Ey4]-488.2827+
A 153]-359.2401+
M ADy2)- 2461561+
-9 LVNEVTEFAK

A 5753111+
A N [y8] - 937.4625+
M Eb7)-823.4196+
AV y6]- 6943770+
A T [y5]- 595.3086+
A E[y4]- 494.2603+
A Fy3]-365.2183«
59 KVPQVSTPTLVEVSR fmissed 1)
A 547.3174+++
A P [y8]- 9005145+
M TH7]- 8034621+
A Liy6]- 702.4145+
A V5] - 589.3304+
A E[y4]- 490.2620+
A Viy3]- 361.2194+
-9 RPCFSALEVDETYVPK
A 637.6487+++
A E9]- 1079.5255+
A Vy8]- 9504825+
M D 7]- 8514145+
M Ey6]-736.3876+
A T [y5]- 607.3450+
A Y [yd] - 506.2973+
-9 AVMDDFAAVEK

E-.A 5982868+
A M [y9)- 1025.4608+
A D8] - 894.4203+
A Dp7]- 779.3934+
A F[y6] - 664.3665+
A Ay5]- 517.2980+
A A Tyd]- 446.2603+

Ready 171 prot 1/6 pep 1/6 prec 1135 tra

e Save the Skyline document. Click File > Save As.
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Setup and run Agllent In this exercise, you use the Skyline Automation tool to create methods and work-

H lists to optimize collision energy for your peptides.
Automation P gy for your pep
L Automation j
Setup Skyline L5 S > B > D_efine
aut(c:Jr'v:IStieon slettir:/glsne pept|d_e_s i
transitions
Setup and run ~
Agilent Automation S:::s_;fz‘:,:' o Sug:;’t?nd
Step-C run project
Setup Step A, Step B, and
Step C
1. Start the Skyline Automa- a If necessary, start Skyline.

tion program. b Click Tools > Agilent Automation.
If you see the message “This tool requires a Document Path to run”, save your
list of peptides. The Document Path is set when you save the current list of pep-
tides.

2. Set the Project settings a Select the Template method. You can click Browse to change the method.
and the Action selections. b Select the Study folder. All data files are saved to this folder.

¢ Type the Study name.

d Under Action selections, mark Step-A (Update Retention Times).

e Mark Step-B (Optimize Collision Energy).

f Mark Step-C (Export method, create worklist).

g Mark Execute worklist.
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3. Set parameters in the
Step-A tab.

4. Set parameters in the Step
B tab.

Click Multiple methods.

Type 50 for the Max transitions per sample injection value.

Select None for Optimizing.

Select Standard for Method type.

Type 5 for the Dwell time (ms) value.

2 Skyline Automation - C:\MassHunter\Skyline files\PeptidesAutomation.sky

@ Heb

= Een

[ Project setting
Template method  C:\MassHunter\methods\default
Study folder C:\MassHunter\Data

Study name Testl

Browse..
Browse.. |

[C] Timestamp

Jia,

=
o

{Step-8) > (Step-B) > (Step-C)

da . 2 Jia
Bl ==
-)Skyhne -_|h.. >0 -)Skvlme

=
ey

~Action selections
Step-A (Update Retention Times)
Step-B (Optimize Collision Energy)

Step-C (Export method, create worklist)
Execute worklist

Step-A | Step-B | Step-C

(Step-A)
Export method name:
MethodA
) Single method
GCne method per pratein

© Multiple methads [ Ignore proteins

Max transitions per sample injection:

Method type:

Standard | 5

Duwiell time {ms}:

(Step-A)

(Step-B)

(Step-C)

Skyline
Sample prefix | Standard Startposition  P1-Al All peptides in one vial
Sample Name | sample Pasition | Method | Data File
Sample prefix | Standard Startposition  P1-AL All peptides in one vial
Sample Name Sample Position Method Data File
Sample prefix Sample Start position P1-AL [_| All peptides in one vial
Sample Name Sample Position Method | Data File

Create Project

Submit to Study Manager
(St ety

Figure 50 Tab A in Skyline Automation

Close

a

b

Click the Step-B tab.
Click Multiple methods.

Type 70 for Max concurrent transitions.

Select Collision Energy for Optimizing.

Select Scheduled for Method type. See Figure 51.

Step-B |Step-C |

(Step-8)
Export method name:
MethodB

) Single method
Gne method per protein

® Multiple methads [ Ignare proteins

Max concurrent iransitions:

70
Optimizing:

Collision Energy = |
Method type:

Scheduled -

Figure 51

60

Step-A | Step-B | Step-C

(Step-C)
Export method name:
[MethodC
@ Single method
) Gne method per protein
) Multiple methods Ignore proteins

Max concurrent transitions:

Cptimizing:
Nene -

Method type:

Scheduled |

Step B and Step C in Skyline Automation



5. Set parameters in the Step a Click the Step-C tab.
C tab. b Click Single method.
¢ Select None for Optimizing.

d Select Scheduled for Method type. See Figure 51 on page 60.

6. Select vial positions for
standards.

Select vial position for Step-A and Step-B (the standards).

All peptides in the project must be in a single vial for the standard. If your standard
peptides are in more than 1 vial, make a separate Skyline project (document) for
each vial. You can submit multiple projects to the Study Manager and queue the
analyses. After method development is completed, you can combine documents in

Skyline.
.|
Create, submit, and run
project
1. Create the project. a Click the Create Project button.
b (optional) Edit the Step-C worklist to add vials and samples. The worklist editor is
similar to the Worklist window in the MassHunter Data Acquisition program.
“1: Skyline Autormation - Diskyline-hsa\lablsky |- [O] x|
@ reo
Template method | D\MassHunter\Methods\Christa | Browse... B & £
Study folder | D\Masskunter\Detaichris Browse.. :Et-;:ﬁ' > wﬂt-’:ﬁ. @ wmh”;’:s. >
G e [ Timestrs | | [ Sample prefix | Standard Statpostion’]  P1-A1 All peptices in one visl
- Action selections - Sarmple Name. | ssmple Pasition Method [ Data File |
- 5ica A Update ResendonTiney [ Standard ‘ PL-AL | Methosa ouoim ‘ Step-A Method2 00014 |
¥ Step-8 {Optimize Collisin Energy)
I Step-C (Export method, creste worklist)
v Execute workkst
Jisep A e Sep R 0 | {Step:B)  Sampleprefic | Sundac | Startpostion |  Pl-il All peptides in one viel
| (Step-B Sample Hame. Sample Pasition Method Dats File
Export method name: [ Standard PL-AL Methad8_000Lm Step-B_Method8_000Ld
MethodB Standard I PL-AL 1 Method8_0002m Step-8_Method8_0002.d
" Single method
" One method per protein
 Muitiple methods [ Ignore proteins.
Max concurrent transitions: (StepC)  Sample prefix | Semple Start pasition P1-A I All peptides in one vial
|5 $1Cnplc ‘{1*91 M}Mu??m S!cq*C,MfthdCd
Method type
Seheduled hd
e R w——
-02.5. (L1/1 M) Total sampies: 4
Figure 52  After creating the project
2. Submit the project to Study * Click Submit to Study Manager.
Manager.

You will get a message indicating that you should not open the Skyline project
during the automation process. The Skyline Automation will be importing data into
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3. Start the MassHunter
Study Manager.

4. Set options in Study
Manager.

5. Start running the
automation.

Skyline and exporting new methods dynamically. After you click OK on this message,
Study Manager will automatically launch.

a Double-click the Agilent MassHunter Workstation folder.
b Double-click the Study Manager icon.

You can instead click All Programs > Agilent > MassHunter Workstation >
Study Manager.

a Click the Settings tab in the Ribbon.
b Mark the Enable standby script execution on idle check box.

¢ Select the Standby Script. For example, you can select SCP_InstrumentStandby.

}’§3 & -
Home | Settings
] Stop Study Queue on error | Execute standby script on idle or error
7] Lock console when Study Queue Start  Standby Script SCP_InstrumentStandby )
Acquire data in locked mode Wait for 10 min

Study Queue Settings Script Configuration

a Click the Home tab in the Ribbon.

b Click the Start icon to start the Automation.
* During the Automation process, the MassHunter Worklist editor is locked by
the Study Manager.

¢ When the automation is complete, click Stop > Stop Immediately. When you
click Stop, the Skyline project is released.
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Reference Information
[ ]

. . This chapter includes the instructions on how to install the MacCoss
Skyline software. A list of reference manuals is also included.
co0@®@ Qoo

° o °
[ ] L ]
o
@
Peptide Optimization J Review Results in Skyline j
Create method .
. X X ) Import Review results
in Skyline Edit Skyline =P ; ; Export
N peptides into =
settings i method
Skyline
v
Review and run method in i Export and modify reports
Data Acquisition Review P yrep
acquisition =  Run method
method @
Automation

v L

Review results and create
final method
in Skyline I..oad reSl:I|tS Reyiew rt'esults Export final
into Skyline in Skyline method Setup Skyline
Review final method i :
in Data Acquisition Review final
acquisition =P  Save method
method

Setup and run
Agilent Automation
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Installing Skyline

1. Find the location of the
software online.

2. Download and install the
software.

Skyline software is developed at the University of Washington in the MacCoss lab.
You can download it from the internet for free.

a Start your internet browser.
b Start a search engine, such as Google.
¢ Type Skyline Peptide in the search box.

d Find the link to the proteome.gs.washington.edu site.

".D‘" ! skyline peptide begin view B
Al Images  Shopping  Videos  News  More Search tools
About 38
Start Page: /home/software/Skyline - MacCoss Lab Software
https:/fbrendanx-uw1.gs washington edu/../8K... ¥ University of Washington

Skyline is a freely-available and open saurce Windows client application for building
Selected . peptide analysis using data-independent acquisition and Skyline ... See
what the community is saying about Skyline - and add your statement!

You've visited this page 4 times. Last visit: 12/24/15

Figure 53  Searching for Skyline Peptide using Google.

e Connect to that site.

a Find the Download & Install buttons. This button also shows the version number.
This guide is written using version 2.5.

b Click either the Skyline 3.5 - 32 bit button or the Skyline 3.5 - 64 bit button.
¢ Sign in or register for the Skyline software.
d Click the I agree button to agree to the license terms.
The Name, Version and Publisher information is displayed.
e Click the Install Skyline button.
f The “Opening setup.exe” message box appears. Click the Save File button.

g Inthe Downloads dialog box, double-click the setup.exe program. Then, follow
the instructions to install the program. You may need to click OK in the “Open
Executable File?” message box and click Run in the “Open File - Security Warn-
ing” message box.

When the installation program finishes installing the software, the Skyline program
is started automatically.
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Downloading a library

1. Find the location of the
Skyline software online.

Using link in software

Search for the download site

2. Download a library using
the links to the libraries at
the bottom of the home
page for Skyline.

You can download a library from the internet. The Skyline web site contains links to
allow you to download the following files:

* PeptideAtlas

* NIST - peptide.nist.gov

+ GPM

You can use the WinZip program to unzip files with the extension “tar.gz”. You can
also build a library using the Skyline software.

You can use the links within the Skyline software to download a library, or you can
search for the download page manually.

At the bottom of the Edit Library dialog box, you can click one of the Spectral Library
Links to connect to the correct web site to download the library.

a Click Settings > Peptide Settings.

b Click the Library tab.

¢ Click the Edit list button.

d Click the Add or Edit button. The Edit Library dialog box is opened.

a Start your internet browser.
b Start a search engine, such as Google.
¢ Type Skyline Peptide begin.view in the search box.

d Find the link to the proteome.gs.washington.edu site.

] . - . skyline peptide begin.view a
Asoll el ring ep f

All Images Shopping ideos News Mare Search tools

Start Page: /home/software/Skyline - MacCoss Lab Software
https://brendanx-uw.gs.washington.edu/.../Sk... ¥ University of Washington
Skyline is a freely-available and open source Windows client application for building
Selected ... peptide analysis using data-independent acquisition and Skyline ... See
what the community is saying about Skyline - and add your statement!

Figure 54  Searching for Skyline Peptide using Google.
e Connect to that site.

f Scroll to the bottom of the home page.

g In the Spectral Library Links section in the right column, click one of the links.

Follow the instructions on the page that is opened to download the library.

65



References The references in this list give valuable information that help you use Skyline soft-
ware with the Agilent 6400 Series Triple Quadrupole LC/MS System.

Manuals Agilent 6400 Series Triple Quadrupole LC/MS System Concepts Guide
Agilent 6400 Series Triple Quadrupole LC/MS System Quick Start Guide
Agilent 6000 Series LC/MS Safety Guide
Agilent 6000 Series LC/MS Maintenance Guide (animated)

Agilent MassHunter Workstation Software — Data Acquisition for 6400 Series Triple
Quadrupole LC/MS Familiarization Guide

Agilent TQ Data Acquisition eFamiliarization Guide

Note: The MassHunter software includes online Help, in addition to manuals. See
the online Help for details about the software.

66



67



e

o

o >
U ARG

5990-9887EN

Agilent Technologies



	Contents
	Before You Begin
	Introduction
	Overview of the workflow
	Advantages of this workflow
	What you cannot do with the workflow
	Safety Notes

	Required items
	Required hardware and software


	Peptide Optimization
	Create method in Skyline
	Edit Skyline settings
	Import peptides into Skyline
	Export method
	Save Skyline project
	Format of CSV file

	Create and run the method in Data Acquisition
	Review acquisition method
	Import transition list
	Run the method

	Review results and export final method from Skyline
	Load results into Skyline
	Review results in Skyline
	Export final method
	Format of the final transition list file

	Review final method in Data Acquisition
	Review acquisition method
	Import final transition list
	Save the method


	Review Results in Skyline
	Review results
	Import results
	Refine list

	Modify and export reports
	Export report
	Modify and share reports


	Run Skyline Automation
	Setup Skyline
	Run Skyline Automation Enabler
	Edit Skyline settings
	Define peptides and transitions

	Setup and run Agilent Automation
	Setup Step A, Step B, and Step C
	Create, submit, and run project


	Reference Information
	Installing Skyline
	Downloading a library
	References
	Manuals





