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Preface

Thermo Scientific

This guide describes how to use the PepFinder automated software solution for complete
peptide mass fingerprinting (also known as peptide mapping) for proteolytic digestion of a
recombinant (or other) protein and subsequent identification of the peptides. The application
automatically finds all ions in the MS/MS or LC/MS run (excluding background ions),
determines their charge states and masses, and then determines the identity of each ion in an
MS/MS or LC/MS peptide mapping experiment.

Contents

* Understanding the PepFinder Application

* Related Documentation

¢ System Requirements

* Activating and Deactivating the Software License
* Safety and Special Notices

* Contacting Us
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Understanding the PepFinder Application

Vi

PepFinder User Guide

The PepFinder application does the following:

* Detects and quantifies peptide ions, distinguishing true LC components from the
background signal.

* Determines the identity of a peptide ion by matching the experimental tandem spectrum
to the predicted tandem spectra of peptides or modified peptides from the target protein
sequence. The predicted spectra can also account for fragmentation patterns of
glycosylated peptides.

* Identifies both user-specified and unexpected modifications using an error-tolerant
search.

* Identifies disulfide-linked peptides, including situations where several peptides are bound
by more than one dislufide bond.

* Produces peptide maps from matched MS and MS/MS peptides.
* Quantifies site occupancy of modifications.

* Compares ions in different LC/MS runs in spreadsheet format. You can import more
than one LC/MS run into the application to be processed simultaneously. Then, you can
export all ions found in these runs into a spreadsheet application with equivalent ions
aligned in the same row. Finally, use the PepFinder application to compare these ions
directly in the spreadsheet application to detect any differences among these runs.

The PepFinder application provides other output formats:
* Chromatograms with peaks that are labeled with mass values or peptide identities

* A retention time table with the m/z value, ion intensity, and area; the charge state, average
mass, and monoisotopic mass; and the peptide identity of each ion

The PepFinder application reads only Thermo raw data files (acquired using Thermo
Scientific™ instruments such as the Orbitrap™, Orbitrap Fusion™, Orbitrap Elite™, Q
Exactive™, LCQ™, LTQ™, and LTQ FT™ mass spectrometers). For other types of Thermo
instruments, you can perform limited analysis manually, including fragment ion assignments,
peptide identification from a single MS/MS scan or spectrum (imported by using the
Clipboard), and so forth.

The application uses three major windows: the main application window, the Sequence
window, and the MS/MS window. You can access the Sequence window and MS/MS window
from the View menu. The application performs top-down protein characterization in the

MS/MS window.

The Main window contains three view areas: the ion list view, the chromatogram view, and
the spectrum view. All three are interactive. For information about viewing and modifying
results in these views, see Chapter 2, “Working with Results in the Main Window.”

Thermo Scientific



Preface

The Sequence window displays the protein sequences used for identification. This window

interacts with the Main window when you click an ion time in the ion list. For information
about using the Sequence window, see Chapter 3, “Viewing Results in the Sequence

Window.”

The MS/MS window displays the experimental and predicted MS/MS spectrum, along with
the predicted sequence. This window also interacts with the Main window when you click an
ion time in the ion list. For information about using the MS/MS window, see Chapter 4,

“Viewing Results in the MS/MS Window.”

Main window

Sequence window
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Preface

Related Documentation

In addition to this guide, the PepFinder application includes the PepFinder Getting Started
Guide and Help.

For access to documents or the application Help, follow these procedures.

< To view the product manuals
From the Microsoft™ Windows™ taskbar, do the following:
* Choose Start > All Programs > Thermo PepFinder > Manuals.

* From the application, choose Help > Manuals.

% To view application-specific Help

* From the application window, choose Help > PepFinder Help.

For more information, visit www.thermoscientific.com.

System Requirements

The PepFinder application requires a license. In addition, your system must meet these
minimum requirements.

System Requirements

Hardware * (Recommended) 32- or 64-bit computer with 16 GB RAM
* 2 GHz processor with 2 GB RAM
* 300 GB hard drive
e CD/R-ROM drive
* Video card and monitor capable of 1680 x 1050 resolution (SXGA)
e NTEFS format

Instruments All ion trap and Orbitrap-based instruments

(supported or

required)

Software * Microsoft™ Windows™ 7 Professional 32- or 64-bit operating

system with Service Pack 1
e MSFileReader 3.0
e Microsoft NET Framework 4.5

viii PepFinder User Guide Thermo Scientific
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Preface

Activating and Deactivating the Software License

Use the Thermo Scientific Product Licensing wizard to activate or deactivate the PepFinder
application. To activate the PepFinder application, you must have an activation code from

Thermo Fisher Scientific. You must deactivate the PepFinder application before you transfer
the license to another computer.

K2

< To open the Product Licensing wizard
1. Open the PepFinder application.
2. Choose File > About PepFinder.

3. Click Activate (or Deactivate) to start the activation or deactivation process as applicable.

Safety and Special Notices

Make sure you follow the precautionary statements presented in this guide. The safety and
other special notices appear in boxes.

Safety and special notices include the following:

CAUTION Highlights hazards to humans, property, or the environment. Each CAUTION
notice is accompanied by an appropriate CAUTION symbol.

IMPORTANT Highlights information necessary to prevent damage to software, loss of
data, or invalid test results; or might contain information that is critical for optimal
performance of the system.

Note Highlights information of general interest.

Tip Highlights helpful information that can make a task easier.

Thermo Scientific PepFinder User Guide ix



Preface

Contacting Us

There are several ways to contact Thermo Fisher Scientific for the information you need.

For Thermo Scientific™ products Access by phone, fax, email, or website

Technical Support (U.S.)  Phone: 1 (800) 532-4752 Fax: 1 (561) 688-8736

Email: us.techsupport.analyze@thermofisher.com

Web—for product support, technical documentation, and knowledge bases:
www.thermoscientific.com/support

Customer Service (U.S.) Phone: 1 (800) 532-4752 Fax: 1 (561) 688-8731

Sales and service . .
( ) Email: us.customer-support.analyze@thermofisher.com

Web—for product information:
www.thermoscientific.com/lc-ms

Web—for customizing your service request:
1. From any Products & Services Web page, click Contact Us.

2. In the Contact Us box, complete the information requested, scroll to the
bottom, and click Send.

User Documentation Web—for downloading documents:
mssup p()ft. tthnlO .com

1. On the Terms and Conditions Web page, click I Agree.
2. In the left pane, click Customer Manuals.

3. To locate the document, click Search and enter your search criteria. For
Document Type, select Manuals.

Email—to send feedback directly to Technical Publications:
techpubs-lems@thermofisher.com

Web—to complete a survey about this Thermo Scientific document:
www.surveymonkey.com/s/PQM6P62

X PepFinder User Guide Thermo Scientific
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Processing Data

Use the PepFinder application to perform peptide mass fingerprinting of proteolytic digestion
of a recombinant (or other) protein and subsequent identification of the peptides from
LC/MS experiments. The application identifies peptides by matching the intact peptides
masses using high mass accuracy and potential retention time, based on hydrophobicity or by
LC/tandem mass spectrometry. You can compare the identified peptides across different
LC/MS runs and compare results using the interactive tools within the application, including
the modification summary report.

Contents
* Acquiring Data
* Creating a Process
* Adding and Modifying a Protein Sequence
* Changing Data Processing Options
* Loading Data Files
* Interpreting Results

* Saving Experiment Results

Acquiring Data

Thermo Scientific

The PepFinder application can interpret any kind of MS/MS data from Thermo Scientific
instruments, including CID (collision-induced dissociation), ETD (electron-transfer
dissociation), and HCD (higher energy collision-induced). You can compare LC/MS/MS

runs of similar proteins, using one of these methods:

* For an Orbitrap or LTQ FT instrument, acquire data using a high-resolution scan
followed by several MS/MS scans, either in high resolution or low resolution, in centroid
mode.

* For an LCQ/LTQ instrument, acquire the data in triple-play mode, for example, a full
scan followed by a data-dependent zoom scan or ultra-zoom scan, followed by a
data-dependent MS/MS scan in centroid mode.

PepFinder User Guide 1



1 Processing Data
Creating a Process

Creating a Process

This section provides a detailed description for setting up an experiment. For guidance

through the application, refer to the PepFinder Quick Start Guide.

Because the application repeatedly accesses the raw data files during data processing, your
processing time is very slow if the application accesses the data files through a network. Copy
the raw data files into your local computer for faster processing speed.

% To define a new experiment
Double-click the PepFinder icon (W) to open the application.

The application displays a blank project in the Main window.

[ Main Window [E==[E=E |
Data Files to Analyze Chromatogram window. Hit <Load Raw Files> to load raw M3 data.

e fiza j Load Data Files
Start Processing
| Edit

Time miz | MS Area \Chargel AwgMass | Moncisatapic | |dentification | Confidence |

File Description

2 PepFinder User Guide Thermo Scientific



1 Processing Data
Adding and Modifying a Protein Sequence

Adding and Modifying a Protein Sequence

The sequence establishes the target protein and helps the application match detected ions to
potential identifications. Without a protein sequence, the PepFinder application still performs
an analysis, but the ion list has no identification information.

* Adding a Protein Sequence

* Working with Protease and Modifications Definitions

Adding a Protein Sequence

< To add a protein sequence
1. Choose View > Sequence Window.
2. Choose File > Add a Protein Sequence to add a sequence to the sequence window.

The application displays a browse box where you can define a text file containing the
target protein sequence. You can use a FASTA-formatted file to import more than one
sequence at a time (IgG light and heavy chains).

To replace a sequence in the Sequence window, choose File > Import Protein Sequence.

To manually edit a sequence, choose Sequence > Input/Edit. The application displays a
text editor window where you can make changes to the sequences that appear in the
sequence window.

3. Select the protein sequence file (a text or FASTA file) and click Open.
The application updates the Sequence window with the new or modified sequences.

7| Sequence Window - C:\PepFinder\Example mAb fasta EI@

1: 10 20 30 40 50 &0 70
DVLMTQTPLS LPVSLGDQAS ISCRS5SQYIV HSNGNTYLEW YLQKPGQSPK LLIYKVSNRF SGVPDRFSGS

a0 an 100 110 120 130 140
GSGTDFTLKI SRVEAREDLGV YYCFQGSHVP LTIFGAGTKLE IKRADAAPTV SIFPPSSEQL TSGGASVVCE
150 160 170 180 190 200 210
LENNFYPEDIN VEWHIDGSER QNGVLNSWTID QDSKDSTYSM SSTLTLTKDE YERHNSYTCE ATHETSTSPI
23 11 21 31 41 51 AL
VESFNRNECQ VQLEKESGPGL VAPSQSLSIT CIVSGFSLLG YGVNWVRQPP GQGLEWLMGI WGDGSTDYNS
71 &1 a1 101 111 121 131
ALKSRISITK DNSK3SQVFLKE MNSLQTDDTA KYYCTRAPYG KQYFAYWGQRG TLVIVIRAAKT TPPSVYPLAP

141 15 161 173 121 191 201
GSARAQTDSMV TLGCLVEGYF PEPVIVIWNS GSLSSGVHTF PAVLQSDLYT LSSSVIVPSS TWPSETVICH

211 221 231 241 251 261 271
VAHPASSTKV DEKIVPRDCG CEPCICIVPE VSSVFIFPPK PEKDVLTITLIT PEVICVVVDI SKDDPEVQES

2a1 291 307 317 321 331 341
WEVDDVEVHT AHTQPREEQF NSTFR3SVSEL PIMHQDWLNG KEFKCRVN3SA AFPAPIEKTI SKTKGRPKAP

351 6] a7 387 391 401 411
QVYTIPPPKE QMAKDEVSLT CMITDFFPED ITVEWQWNGQ PRAENYENTQP IMDTDGSYFV ¥SKLNVQKSH

421 431 441
WERGNTIFICS VLHEGLHNHH TEKSLSHSPEG

Thermo Scientific PepFinder User Guide 3



1 Processing Data
Adding and Modifying a Protein Sequence

Working with Protease and Modifications Definitions

Use the following processes to select and define the protease that is used to digest the target
protein and to define expected variable modifications that are expected for the sample
analysis. Oxidized methionine and deamidation are common examples of such modifications.

* Selecting a Protease
* Working with Modification Lists

¢ Defining Mass Calculations
te)

Selecting a Protease

Use the Set Protease Specificity dialog box to select the protease used in the digestion of the
target protein and to define the specificity of the protease that you used for the digestion.

< To define protease values

1. In the Sequence window, choose Options > Select Protease to open the Set Protease
Specificity dialog Box.

Set Protease Specificity @

-Term
C-Temn (KR

Specificity High hd

If your protease does not appear on the list, you can add custom proteases by opening the
Sequence view and choosing Sequence > Edit Protease and Modification List. Thermo
Fisher Scientific recommends this action if you expect to use the protease in subsequent
analyses. You can also add a protease to the list by modifying the Mspep.ini file using a
text editor.

When you select the level of specificity (Strict, High, Medium, or Low), the application
selects peptides that meet the selected specificity level. For the application to identify a
peptide, at least one of the two cleavage sites must meet the user-defined specificity of the
protease. If you set the level to Strict, both ends of the peptide must match the selected
protease specificity.

No limitation is applied to the maximum number of missed cleavages inside the peptide.

2. To set protease specificity, select an option from the Specificity list.

4 PepFinder User Guide Thermo Scientific



1 Processing Data
Adding and Modifying a Protein Sequence

Working with Modification Lists

Thermo Scientific

You can use the PepFinder application to specify a list of modifications to be used in the
search. Select or modify the type of modifications for automated searching of modified
peptides and modification sites using the Select Modifications for Search dialog box.

You can use post-translational modifications (such as phosphorylation) or modifications due
to artifacts from sample handling or digestion (such as overalkylation, oxidation, or
deamidation). Choose the settings for N-glycosylation, an error tolerant search, and amino
acid substitutions in the Data Processing Options dialog box. For more information, see
“Changing Data Processing Options” on page 7.

Editing the Modification List in PepFinder

< To select modifications

1. In the Sequence window, choose Sequence > Select Modifications for Searching to

open the dialog box.
Select Modifications for Searching @
Modifications Modifications Selected for Searching
200, instead of AznlMtermn] - Lyz[Ctermn)
208 ingtead of AznlMierm] Residues Deamidation(M]

m

Aretylation]Mtermn] Double Dxidation[kd'wC)

Arg[Mterm] Glycation(k)

AzplMtern] H20 lozz(STDE]
Carbarmylation[Mterm] Hudromplation(k.F]
DOTA[Mberm] b annosylation]S )
DOTA_Mn[MNterm) MH3 logg[NO)
DOTA_CulMterm) Mono-igotopic Oxidationhfias]
DOTA_Zn[Mterm) b aszs

Glu[Mberm]

e, S —
Add Femove
Ok | Cancel |

The list on the left of the dialog box shows the available modifications and the list on the
right shows the list of selected modifications to be used as variable modifications during
the identification step of the process.

If your modification does not appear on the list, you can add custom modifications by
opening the Sequence view and choosing Sequence > Edit Protease and Modification List.
Thermo Fisher Scientific recommends this action if you expect to use the modification in
subsequent analyses. You can also add a modification to the list by modifying the
Mspep.ini file using a text editor.

To identify modification sites automatically, make sure the modification is selected for
searching under Options > Select Modifications for Searching. Most unspecified
modifications are detected if enough information is available.

2. To remove modifications from the Modifications Selected for Searching list, select the
modification and click Remove.

PepFinder User Guide 5



1 Processing Data
Adding and Modifying a Protein Sequence

6

PepFinder User Guide

3. To add modifications to the Modifications Selected for Searching list, select the

modification and click Add.

. Click OK to accept the changes.

For more information about manually changing modification lists, see Manually
Changing Modification Lists.

The PepFinder application identifies proteolytic peptides by searching the mass of the ion
against the known protein sequence by following the rules of the protease that you select.
At least one of the two cleavage sites must match the protease specificity to be considered
a peptide candidate. No limitation is applied to the maximum number of missed
cleavages inside a peptide when the application is identifying peptide candidates.

Manually Changing Modification Lists

To edit the modification lists

1. Open the C:\Program Data/Thermo/PepFinder folder.

The default list of available modifications is in the Mspep.ini file. You can edit the list of
default modifications by adding or removing the <selected> terms on the end of the
modifications. Thermo Fisher Scientific recommends that you add new modifications
using the Edit Modification and Protease dialog box available from the Edit menu in the
Sequence windows. Changes made in this dialog box are saved in the Mspep.ini file. For
more information, see “Working with Protease and Modifications Definitions” on page 4.

2. Save a backup copy of the MSpep.ini file in a different location.

IMPORTANT Make sure to edit the MSpep.ini file correctly, or the application cannot

perform accurate peptide identification.

! Published in: Zhang, Z. Large-scale Identification and Quantification of Covalent Modifications in Therapeutic
Proteins. Anal. Chem. 2009, 81(20), 8354-8364.

Thermo Scientific



1 Processing Data
Changing Data Processing Options

3. Select the MSpep.ini file and right-click to open the file in a text editor, such as Notepad.

] MsPep.ini - Notepad

File Edit Format View Help

=loix]

[N-Terminal Modifications]
2AA instead of Asn=7.009836
2AB instead of Asn=6.025821
Acetylation=42.010565
Arg=156.101111
Asp=115.026943
Carbamylation=43.005814
Glu=129.042593
Lys=128.094963
NEM=125.047700

[C-Terminal Modifications]
lAmide=-0.984016
Arg=156.101111
Asp=115.026943

b ion=-18.010565
Glu=129.042593
Lys=128.094963 <selected>

[side Chain Modifications]
Acetylation(K)=42.010565
ADP-ribosylation(KR)=541.06111
lAmidation(DE)=-0.984016
Carbamylation(K)=43.005814
Carbamidomethylation(C)=57.021464
Carboxymethylation(C)=58.005479
Cysteaminylation(C)=75.014270
Cysteinylation(C)=119. 004099
Deamidation(N)=0.984016 <selected:>
Deamidation(Q)=0.984016
Decarboxylation(D)=-43.989829
Dimethylation(kK)=28.031300

Double Oxidation(MwC)=31.989829 =«selected:>
Formylation(ST)=27.994915
Glutathionylation(C)=305.06816
Glycan A2GOF(N)=1444.533870
Glycation(K)=162.052823 <selected:
Glycation Reduced(K)=164.068474

-

Bl

4. To change the default Modifications Selected for Searching list in the Select
Modifications for Searching dialog box, remove the <selected> comment after items that

should not appear on the list and add <selected> to items that should appear on the list.

5. Save the file to the same location.

Defining Mass Calculations

< To specify a method for displaying a theoretical mass

1. In the Sequence window, to display the monoisotopic mass in all displayed mass

calculations, choose Options > Mass > Monoisotopic.

2. To display the average mass in all displayed mass calculations, choose Options > Mass >

Averaged.

Changing Data Processing Options

Thermo Scientific

Use the data processing options to control options for the peak detection, retention time
alignment, monoisotopic and average mass determination, and peptide identification. The

PepFinder application automatically determines some of the parameters, such as the absolute
signal threshold and retention time shift, based on the raw data files, while you must manually
select other parameters, such as those for peptide ID, that are appropriate for the sample

analysis.

PepFinder User Guide
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Changing Data Processing Options

The Data Processing Options dialog box is divided into four different subprocesses: Peak
Detection, Ion Alignment, Mass Measurement and Peptide Identification. For information
about the processes and values for each parameter, see the following:

* Setting Peak Detection Values
* Aligning Ions
* Measuring Masses
* Identifying Peptides
* Saving Data Processing Options
* Selecting a Deconvolution Method
% To open the Data Processing Options dialog box

Click [[2]] or choose Options > Process Options > Peak Detection/Mass
Measurement/Peptide ID.

The Data Processing Options dialog box opens. To access grayed out values, click

Advanced.
Data Processing Options @
— Peak Detection Mass Measurement
Abzolute M5 Signal Threshold |
[10°3 counts] [Default 5/N=20) a0d | b aximum Mass [Da) 30000 M
Fielative M5 Signal Thieshold T . ass
[% of Base Peak) L —1 [\j/afs[zrﬁir;téoelldlng Cutelt 1% j MeaSUI’emem
Relative Analag Threshold I—J
(Eliinbeleat] 1 =l Peptide |dentification —
Hiﬂi]cal Chromnatographic Peak width 03z Masimum Peptide Mass 7000
Peak b awimum Chromatographic Peak width 1728 Mass Accuracy (ppm] ’1074
Detecti [nir) =
etection width of Gauzzian Filter [rey
presented as | l—_|
1/ of chromatographic peak width) g =1 M5 MS Wi A it
Minimumn % alley ta be Considered as Dizulfide B onds Reduced -
twao Chromatographic Peaks (%) e
- i CHO M-GI - N |
it M3 Peeak Width (D] 12 =l Hislber i vean Peptide
y . T Identification
Masimum MS Peak Width [Da) 42 j Minimum Confidence
Eﬂ:sfz['l’lglir;r;:e [ppr far high-res o 3 = taw Mo, of Modifications/Peptide |1 ﬂ
_ tass Changes for ) ez
. Unspecified Modifications
lon Alignment Search for Amino Acid Mo
lon — Masimum Fietention Time Skt min] ~ [2.43 Substiutions _
Alignment

Advanced Cancel
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Changing Data Processing Options

Setting Peak Detection Values

Use the Data Processing Options dialog box to define peak detection options during
processing. Click Advanced to modify options that are grayed out.

% To set peak detection values

1. Absolute MS Signal Threshold: To change the absolute MS signal threshold in counts for
the application to detect an ion, type a value in the box.

The application automatically calculates the MS signal threshold (noise level) from the
raw data file and sets this value automatically to reflect a signal-to-noise level of 20.

The application provides a visual aid for this signal threshold by displaying a thin red
horizontal line on the chromatograms displayed in the main window. As you change the
absolute MS signal threshold value and click OK in the Data Processing Options dialog
box, the red line reflects this change on the chromatogram. In general, processing takes
much more time if this red line is well below the background noise level in the base peak
chromatogram (BPC) or total ion chromatogram (TIC).

To change the minimum MS signal in counts for the application to detect an ion, type a
value in the box.

Valid values: This value depends on the instrument. The minimum value is 0 and the
maximum value is any number, but never larger than the maximum intensity component
in the sample.

Default: Calculated from the data file

C:\calburidata\MassAnalyzer\Example_Data\QE_example mAb.raw
e &
BPC 298
37.20
33.68
33.02 84.29 $9.10
8292
28.61 1020
80.70 s0.98
~ 58,49 75.65
27.97 s - 62
4523 es1g 50 88.35
28.08
1509 4506 4302 83.09 92,08
14.60 011 b1.28
4205 s012 J
485 1412 5
Absolute MS ) . |JL ] ' I 5 jﬂv
: e o A L A T
S'Qnal Threshold 0 10 20 20 50 50 & 70 80 %0 100 10
Time

2. Relative MS Signal Threshold: To set the relative MS signal threshold so that the
application can detect an ion at a given point in the chromatogram, type a number in the
box.
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This MS signal threshold sets the minimal MS signal for an ion to be detected at a given
point in the chromatogram. This parameter defines the relative threshold abundance, as a
percentage, for the detection of a component that coelutes with a larger component in the
same experiment.

Valid values: 0 to 100%
Default: 10%

3. Relative Analog Threshold: To define the relative analog threshold that the application

detects in relation to the strongest signal in the chromatogram, type a value in the box.

This relative analog threshold defines the minimal relative analog signal that the
application detects in relation to the strongest signal in the chromatogram.

Use this parameter only when setting up a process to find peaks using the Analog
Chromatogram option. For options to set up a process, see “Creating a Process” on

page 2.

Valid values: 0 to 100%
Default: 1%

Valid values: 0 to 100%
Default: 1%

4. Typical Chromatographic Peak Width (min): To set the typical chromatographic peak
width (min) in the LC/MS run, type a value in minutes in the box.

The application automatically determines the typical chromatographic peak width in
minutes of the experimental LC/MS data file and sets the value to the width of the
highest peak in the chromatogram.

Valid values: 0.02 to 20 min
Default: Calculated from the data file

5. Maximum Chromatographic Peak Width (min): To set the maximum chromatographic
peak width (min) in the LC/MS run, type a value in minutes in the box.

The maximum chromatographic peak width in the LC/MS run is automatically set by the
application. This initial value is set to the geometric mean of the width of the highest
peak and the range of the chromatogram. The application considers any peak wider than
this value to be part of the background and does not include it in the results.

Valid values: 0.05 to 50 min
Default: Calculated from the data file

6. Width of Gaussian Filter: To set the width of the Gaussian filter to 1/7 of the typical
chromatographic peak width, type a value in this box.
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The application uses a Gaussian filter when reading the LC/MS file and averages nearby
full MS scans by applying a moving Gaussian function to improve the signal-to-noise
ratio of each scan. Setting the width of the Gaussian filter is important to optimize the
S/N of each scan.

For example, a value of 4 means the filter width is 40 percent of the chromatographic
peak width. Lower the number to optimize sensitivity, and increase the number to
optimize chromatographic resolution. A value of 1 represents a Gaussian filter for
maximum sensitivity.

Valid values: 1 to 10
Default: 3

Minimum Valley To Be Considered as Two Chromatographic Peaks: To set the size for
the minimum valley to be considered as two chromatographic peaks, type a value in the
box.

This value represents the minimum valley that the application uses to treat two
chromatographic peaks as separate chromatograms.

Valid values: 5 to 99.9%
Default: 80%

Minimum MS Peak Width: To set the minimum ms peak width measured in daltons,
type a value in this box.

The application uses the minimum MS peak width in Dalton with the maximum MS
peak width to generate a range for the isotope envelope of the ion.

Valid values: 0.5 to 100 Da
Default: 1.2 Da

Maximum MS Peak Width: To define the maximum ms peak width measured in daltons,
type a value in this box.

The application uses the maximum MS peak width in Dalton with the minimum MS
peak width to generate a range for the isotope envelope of the ion.

Valid values: 0.5 to 100 Da
Default: 1.2 Da

Mass Tolerance: To set the maximum mass difference of the same ion in different scans,
type a value in the box.

Mass Tolerance value is the maximum mass difference of the same ion in different scans.
The application measures this value in ppm for high resolution and Da for low resolution.

Valid values: —0.01 to 50 ppm

Default: 4 ppm
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Aligning lons

Use the Ion Alignment area of the Data Processing Options dialog box for setting the
maximum retention time shift.

% To specify the maximum retention shift time

Maximum Retention Time Shift: To set the Maximum Retention Time Shift in minutes
when comparing two or more LC/MS runs, type a value in the box.

Valid values: 2 to 200 min

Default: Calculated automatically from the raw data

Measuring Masses

Use the Mass Measurement area of the Data Processing Options dialog box to define options
for measuring mass during processing. Click Advanced to modify options that are grayed out.

< To define how to measure masses

1. Maximum Mass: To change the calculation for the average mass of an ion, type a value in
this box. You can set the maximum mass of the peptide or protein in the LC/MS run.

Valid values: 1000 to 500000 Da
Default: 7000 Da

2. Mass Centroiding Cutoff: To change the calculation for the average mass of an ion, type a
value in this box.

Valid values: 0 to 99%
Default: 15%

Identifying Peptides

Use the Peptide Identification area of the Data Processing Options dialog box to define
peptide options for processing.

< To define peptide options

1. Maximum Peptide Mass: To specify the maximum peptide mass to be identified, type a
value in the Maximum Peptide Mass box. Increase this value when looking for disulfide
bonds in non-reduced samples.

Valid values: 500 to 20000 Da
Default: 7000 Da
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. Mass Accuracy (ppm): To set the maximum mass deviation (ppm) for the comparison of

the theoretical peptide mass to the calculated mass of a particular ion, type a value in the
Mass Accuracy box.

Valid values: 1 to 2000 ppm

Default: 5 ppm

. MS/MS: To turn on the MS/MS list, select a value to define the type of data to process.

Valid values: Use All MS/MS, Use CID/HCD (energy collision-induced
dissociation/higher energy collision-induced dissociation), Use ETD (electron-transfer
dissociation)/ECD (electron-capture dissociation) Only, Ignore MS/MS

Default: Use All MS/MS

. Disulfide Bonds: Use this parameter to select how the application searches the disulfide

bonds in the protein search. If the disulfide bonds are reduced during digestion, then
select Reduced. If no reduction is performed and the disulfide bonds are intact, then
select Non-Reduced.

Valid values: Reduced, Non-Reduced
Default: Reduced

. N-Glycosylation: To search for N-Glycosylation, select a value from the N-Glycosylation

list. Change the glycosylation parameter to match the expression system (Chinese
Hamster Ovary (CHO) cell line, Human cell line, or none) used for the target protein.

Valid values: CHO Glycan, Human N-Glycan, None
Default: CHO Glycan

. Minimum Confidence: Set the minimum confidence level to be reported for a peptide

assignment on a 0-to-1 scale with 1 having the highest confidence.
Valid values: 0 to 1
Default: 0.8

. Max No. of Modifications/Peptide: To specify the maximum number of modifications on

each peptide, type a value in the Max No. of Modifications/Peptide box. Increasing this
number might substantially increase processing time.

Valid values: 0 to 8
Default: 1

. Mass Changes for Unspecified Modifications: To determine unspecified modifications is

critical to full characterization of a target protein. To identify an unspecified
modification, the PepFinder application searches for an identified peptide sequence that is
similar to the unknown peptide by a user-defined mass change. If the exact modification
site cannot be determined, the application places a tilde (-) symbol in front of the
modification site to indicate the approximate location of the unspecified modification.
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For example, an unspecific modification on a peptide, ~C310-57.0212 stands for the loss
of 57.0212 u near Cys-310, indicating an incomplete alkylation. The loss of —=57.0215 u
was not specified in the search and without the unspecified search would not be

identified.
Valid values: All positive and negative integers
Default: —58 to 162

9. Search for Amino Acid Substitutions: In the Search for Amino Acid Substitutions list,
select an appropriate option:

¢ To avoid searching for substitutions, select No.
g

* Because amino acid substitutions caused by DNA mutations rarely have more than
one base change in the codons of the two amino acids, to search for DNA mutations,
select Single Base Change. With this option selected, the application displays amino
acid substitutions involving only one base change in their codons.

e To find all substitutions, select All Substitutions.
Valid values: No, All Substitutions, Single Base Change
Default: No

Saving Data Processing Options

< To save data processing options

After making changes, click OK to close the options dialog window.

Selecting a Deconvolution Method

To perform charge state deconvolution using a deconvolution method other than a Gaussian
deconvolution method or to define transform options for processing so that the application
can determine the monoisotopic mass, follow this procedure.

< To define transform options
1. Activate the Spectrum view by clicking the upper right corner.
2. In the Main window, move the cursor to the Spectrum view.

3. Right-click a spectrum to open a shortcut menu, and choose Transform Options.
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The Transform Options dialog box opens.

Transform Options
Iass Range [Da) 3: Ta 30000 3:

in Peak Wwidth [Da] 15 5 Max Peak wWidth [Da) 3 -
[lzotope Ervelope] | Ji | (lsotope Ervelope) =

MassUnit/Paint [0 = SMTheshodd [ =
Max Mo, of Species 10 43 Mass Accuracy [Da] [0.01 Q
e R
Autn Transform |Sn | Mazz Domain Charge [Zero-Charged -
,Tl Cancel | Uze Default | Save &g Default |

4. To define the minimum and maximum possible masses measured in daltons, type a value
in the Mass Range (Da) box.

Valid values: 0 to 400000 Da
Default: 1 Da (low) 30000 Da (high)

5. To define the minimum width of a peak (at half height, including all isotopic peaks)
measured in daltons, type a value in the Min Peak Width (Da) box.

Valid values: 0.1 to 50 Da
Default: Calculated from the data file in daltons

6. To define the maximum width of a peak (including all isotopic peaks) measured in
daltons, type a value in the Max Peak Width (Da) box.

Valid values: 0.2 to 100
Default: Calculated from the data file

7. To define the interval (measured in daltons) between data points in the transformed mass
domain (type 0 for automatic selection by the application), type a value in the Mass
Unit/Point box.

Valid values: 0 to 200 Da
Default: 1 Da

8. To set the minimum signal-to-noise ratio for signals to be in the transformed spectrum,

type a value in the S/N Threshold box.
Valid values: 1.01 to 100
Default: 5
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9. To set the maximum number of possible output masses in the transformed spectrum, type
a value in the Max No. of Species box.

Valid values: 1 to 99
Default: 10

10. To specify the accuracy of mass measurement in the original spectrum, type a value in the
Mass Accuracy (Da) box.

Valid values: 0.001 to 10 Da
Default: 0.01 Da

11. To set the peak width (measured in daltons) at half the height of a single isotopic peak, or
the resolution of the spectrum, whichever is constant, type a value in the Isotopic Peak
Width or Resolution box.

The application uses this parameter to determine the charge state by isotopic peaks.
Valid values: 0.0001 to 1e+700
Default: Read from the data file

12. To select the way charge states are determined, select an option in the Charge Determined
By list.

For low resolution data of intact proteins, select the Charge Envelope Only option. For
transforming high resolution data of peptides or smaller proteins, Thermo Fisher
Scientific recommends Isotope, then Charge.

Valid values: Charge Envelope Only; Charge Isotope Only; Charge, then Isotope;
Isotope, then Charge

Default: Isotope, then Charge

13. To turn Auto Transform on if you want to start transforming automatically when a new
spectrum is imported or options change, select an option from the Auto Transform list.

Valid values: On, Off
Default: On

14. To display the mass domain spectrum in a zero charged mass or MH+, select an option
from the Mass Domain Charge list.

Valid values: Zero-Charged, Protonated (MH+)
Default: Zero-Charged
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1 Processing Data
Loading Data Files

Before opening data files, you must import a protein sequence. For more information, see
“Adding and Modifying a Protein Sequence” on page 3. Without the sequence, the PepFinder
application performs ion detection, but the ion list has no identification information. If you
performed the initial ion detection without importing a sequence, to identify ions, import a
sequence and choose Actions > Identify All Ions.

< To select and load raw data files

1. In the Main window, click Load Data Files to open a browse window.

S Select MS Data Files to Analyze

Organize = Mew folder

- Favorites
Bl Desktop
& Downloads

m

¢ Dropbox

=] Recent Places

4 Libraries
3 Documents
J’. Music
=] Pictures

B videos

VA A
L . » Computer » OSDisk (C:) » PepFinder »
SPANT B B

E
|

E |l

Experiments

- | £,| | Search PepFinder j ol |

QE_example_mA
b.raw

File name:

- [MS Data Files (*.raw:*.dta) V]

[ open || concel |

2. Browse to and select Thermo raw data files for processing.

Load all the raw data files that you will analyze together by using the CTRL or SHIFT

key.
3. Click Open.

4. After the application has opened the files, review the chromatogram displayed to the right
of the Ion List view. If the red line is below the general level for noise, increase the peak
detection value to a more appropriate value before processing.
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Beginning Processing
< To begin processing the data

1. From the first Task list in the Main window, define the experiment task.

The default task is Find All Ions in the Run. Information about each ion is displayed in
an ion list, including retention time, m/z, MS peak area, charge, and so forth. You can
customize the information in the ion list as described in “Selecting lon Properties to
Display” on page 31.

If you set a project to a specific option that is not the default in the Task list and then
close the application, you must reset the Main window Task options to the specified
values (for example, Find All Masses in the Run) before you can reopen the experiment
and see the data.

You can specify these additional tasks:
* Find all Masses in the Run: Combines multiple charge states into a single entry.

* Find Peaks in the Total Ion Chromatogram: Detects peaks in the Total Ion
Chromatogram, deconvolves the spectra, and identifies MS/MS spectra associated
with the major ions under these peaks.

* Find Peaks in the Base Peak Chromatogram: Detects peaks in the Base Peak
Chromatogram, deconvolves the spectra, and identifies MS/MS spectra associated
with the major ions under these peaks.

* Find Peaks in the Analog Chromatogram: Detects peaks in the analog

chromatogram.
* Find all Ions with MS/MS: Detects ions that have an associated MS/MS spectrum.
2. From the second Task list, limit your search as follows:
* To compare ions in all selected files, select Compare Files.
* To process files individually, select Process Files Separately.

* To process the currently displayed file, select Process Current File Only.
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3. To start processing the files, click Start Processing in the application Main window.

To view the state of processing at any point, click Update Results. You can click this

1 Processing Data
Beginning Processing

button as often as you want. The application updates the ion list to reflect newly detected

ions and their identifications. You can click ions in the list to see the identified MS/MS

spectra.

Thermo Scientific

[E3 Main Window

Data Files to Analyze

=l

Load Data Files

C:\PepFindenQE_example_mAb.raw.

E@.

s | |Updse Hesii
File Description
| e |
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1

When you want to stop most time-consuming tasks, click the Stop Processing icon ()

on the toolbar. The application still displays the current state of processing in the ion list.
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Interpreting Results

After the application finishes (approximately 5 to 10 minutes per file, depending on the
processing computer), the application displays a list of ions with their identifications and
confidences on the left side of the window and a Chromatogram view and a Spectrum view
for the selected ion on the right side.

Chromatogram view
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For information about viewing and modifying results, see Chapter 2, “Working with Results
in the Main Window.”

Saving Experiment Results

After processing is complete and you have made changes to the data, save your results using
this procedure. The application saves the file as a PMF file.

< To save your experiment results

* Choose File > Save to overwrite a previous file for that experiment.
—or—

1. Choose File > Save As to save the file under a new name.

2. Click OK.
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Working with Results in the Main Window

After the PepFinder application finishes processing data, it displays processing information in
the Main window.

Contents

* Viewing Results in the Main Window
* Editing the Main Window Contents

* Working with Experiment Results
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2 Working with Results in the Main Window

The Main window contains three view areas. The view on the left shows the ion list. The
other two views show chromatograms and spectra. You can use the chromatograms and
spectra views together to manually explore the data (similar to the Xcalibur™ Qual
Browser application).

Chromatogram view
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9699 119192 345e+007 3 36285 ISF07E0  1ATIAKI4F =307 1000% 52.20 min
F232  T9E3FE 12Bes00F 2 159144 1530738 TO161K174 = 1590... 100.0% MNL: 1.32e+008
33.02 E12.290  3.071e+007 2 1222.91 1222565  2:M82K92 = 122254... 100.0% 1302.62
9309 1147.26 278e+00F 3 M MIFTE]  2EGRIB=3437.726.. 100.0%
2861 E74.293 27Bes00F 2 13723 THMEET TH194K204 = 1346... 100.0%
720 598357 269007 1 BA7E0 5973497 201-K5 = B14.37516.. 1890.73
FIET O54497 251es007 3 20E1.09 2959473 2T121K148=29604.  100.0% |
BBl 100918 23Be+00F 3 2464 022471 1525KE0=3023477.  100.0% 10000 20000 20000
8835 999.982 236e+00F 4 IWEETT 39S 2V2E4R28T = 3953... 100.0% Mass
7EES 142368 230es00F 2 24596 2044345 TVERKI08=-284434.  100.0% " NL: 1.32e+008 S/N: 8381 i
7299 GIBE43 226e+00F 3 185393 1952926 25297K312=18529.  1000% 652.3
5014 BOSES0 215e+007 2 121030 1209685 ZAMOKIE0=12096..  100.0% 2+
IS AETAT | 208007 2 BIFT 8T4T2M 1LT205KN12-87147.  100.0% | 6.4
9128 941120 | 203007 3 2072 2619356 2039KE = 201932 100.0% AL 13036
7EE4 996009 | 203e+00F 2 1990.08 1983001 Z2O@103K120 = 1985... 100.0% ;|u B T2+
9128 11117 [ 197eD07 2 262091 2619328 2039KE4-281932. 1000% T =50 1000 1500
F] I 3 I L i
lon list view Spectrum view

To access some of the commands in the PepFinder application menus, you must be in a
specific area such as the Spectrum view of the Main window.

< To make an area active

Click the square in the upper right corner. The square turns green and the application
changes the menu options accordingly.

Select an object or place your cursor in the area you want to make active.
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Viewing Results in the Main Window

Thermo Scientific

2
0’0

To open the Sequence window

Choose View > Sequence Window, or click #H4.

To display the peptide MS/MS Spectrum window
Choose View > MS/MS Window; or click M.

To show or hide the toolbar

Choose View > Toolbar.

To show or hide the status bar

Choose View > Status Bar.

To display the instrument method

. To view the instrument method, click the ion list view to make it active.

Choose View > Instrument Method.

Instrument Method EI [=] @

Method of @ Exactive

OVERALL METHOD SETTINGS

m

Global Settings

use lock masses off

Chrom. peak width (FWHM) 15 s

Time

Method duration T70.00 min
Experiment

FULL M5 / DD-MS5% (TOPN)

General

Runtime 0 to 70 min
Polarity positive
In-=ource CID 0.0 eV
Default charge state 2
Inclusion 2
Exclusion 2
Tags ?
Full MS

Microscans 1
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Editing the Main Window Contents

To view results data in the Ton List view, the Chromatogram view and the Spectrum view,

follow these procedures.

Working with the Ion List View
Working with the Chromatogram View

Working with the Spectrum View

Working with the lon List View

Copying an lon List

26
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To search and make changes within the Ion List view, follow these procedures.

Copying an Ion List
Searching an Ion List
Viewing and Modifying Specific lons

Setting Display Options for the Ion List

To copy an ion list from a project to the Clipboard

. Open the project in the Main window and choose Edit > Copy Ion List.

The application copies the ion list to the Clipboard.
Open a file and paste the list into it.

Save the file.

Thermo Scientific
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Searching an lon List

< To search the ion list

1. From the review display, choose Actions > Search Ion List to display the Search Ions List

dialog box.
Search Ions List
mfz | 1295.56
Mono-isatapic | 2588.294

Average mass I 2539.80

Product ions (m/z) I

oK I Cancel |

Use this dialog box to search the ion list for ions with the specified properties.
2. Type the m/z, monoisotopic mass, and average mass values as single numbers.

3. Type the m/z values of the product ions as numbers separated by commas (for example,

345.6,789.1,345.7).
The application labels identified ions after the retention time.
4. Click OK to start searching.

The application places >> to the right of the time if it finds a match.

HThumanpﬁndu-[mnmnMI
@Eile Edit View Options Actions Window Help

Led&BRSGTeETOr @ RESEE

Data Files to Analyze

]m >|  LoadDalaFies
Task

] ind &1 lons in the R = W [Compane Files) | Stait Processing
File Desciiption

| _ e |
Time | miz | MSAma | Chasge | AvgMass | Monsisotopic | \dentification | Conlic «
B0.77 S09.268 G905 2 101705 1016522 1D119=101652123.. 100
0.7 101753 4024005 1 1M707 1016520 1:D1.19=101652122., 99,
78.73 1037.04 491es005 2 207218 201057 1:01-520 = 2071,050... &0,
129566 1.36e+006 2 255980 2588234  1:D1-R24 = 2588.282.. 100
g1.00 S64106 1.10e+006 3 258979 2589235  1:D1-R24 = 2588.282.. 100
7396 132367 459006 2 JB4585 2644327  1:D1-R24 = 2588282 100
7397 SE2787 TEEes)E 3 4537 2644352 1:D1-R24 = 25808202 g,
863 8711.093  1.43e+006 3 251079 260921 1:01-R24 = 2588.282... 100
7964 130615 374esd06 2 61082 2609277 1:01-R24 = 2586.262.. 7.
7964 SE3778  380es007 3 258661  2587.329  1:D1-R24 = 2566.282.. 100
7964 129516 4.20es007 2 258879 2587303 1:D1-R24 = 2588.282.. 100
= FAANAZ 1 MeeNE d I8R5 77 FRAT 293 1-M1.R2d = 2588 202 af
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Viewing and Modifying Specific lons

% To view information about a specific ion

1. In the ion list, double-click an ion retention time to display the About the Ion dialog box.

About the lon @

Retention m/z Charge Mass
52.2039 652.319 2 1303.02
Peptide
1:F67-K79 = 1302.60920m 100.0% -

OK Cancel

2. To change the charge and mass values, type new values in their corresponding boxes.
You can also add, modify, or delete information in the Peptide area.

3. Click OK to save your changes and close the dialog box.

< To identify an ion

1. To manually process a single ion, right-click the retention time of an ion of interest to
open a shortcut menu.

The application highlights the location of the ion in the chromatogram with a green line.

C:\PepFinder\QE_example_gygtg_raw:

Time
C:\PepFindenQE_example_mAb_raw: [l
52.20 min
NL: 1.32e+008

1302.62

5000 10000 15000 20000 25000 20000
Mass
MNL: 1.32e+008 S/N: 8381
652.3
2. 2+ 12+
500 1000 1500
miz
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2. Choose Identify This Ion.

The application defines the formula in the Identification column of the ion list.

Removing Identification Information

< To remove data from the Identification field
1. Select the ion retention time.
2. Right-click and choose Remove Identification.

The application removes the information.

Setting Display Options for the lon List

To make changes to the display options within the ion list and to sort the ion list, follow these
procedures.

* Reviewing an Ion List

* Sorting lons

* Selecting Ion Properties to Display
* Setting the Mass Range

* Quantifying Deamidation

* Determining Isotopic Distribution

Reviewing an lon List

< Toreview an ion list

1. To update an ion in the Chromatogram view, Spectrum view, MS/MS window and
Sequence window, click the retention time.

The spectrum shown in the Spectrum view is optimized for the signal-to-noise ratio of
the selected ion (matched filtering and background subtraction).
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2. To show more information about the ion, double-click the retention time. Some fields are

editable.
About the lon @

Retention m/z Charge Mass
52.2039 652.31%9 2 1303.02
Peptide
1:F&7-K79% = 1302.60920m 100.0% -

OK Cancel

3. To perform a single ion assignment, right-click the retention time and choose from the
shortcut menu.

Possible peptides [o] @ [

Peptide 5TM Score p-value >
1:F&7-E79% = 1302.60920m 0.676913 6.83e-007
2:A340-K350 = 1209.67576m(~P349+93) 0.009479 1.00e+000

Sorting lons

< Tosortions in the ion list

1. To view options for sorting ions in the Main window, choose Options > Display
Options > Sort Ions By...

You can also sort the ion list according to these properties using the sort button at the top
of each column. Click the retention time of any entry in the ion list to see the position of
the ion in the chromatogram, the full scan spectrum of the ion, and its deconvoluted
spectrum.

2. Choose from the listed options.
* To sort the ion list by mass-to-charge ratio, choose m/z.
* To sort the ion list peak height, choose MS Peak Height.

* To sort the ion list peak area, choose MS Peak Area.
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* To sort the ion list weight, choose Mass.

* To sort the ion list ion location from N to C, choose Identification.

* To sort the ion list confidence from highest to lowest, choose Confidence.
* To list flagged ions, choose Flag.

The application flags identical ions from two separate files when the MS area is
significantly different.

Selecting lon Properties to Display

< To select ion properties

1. To view options for sorting ions in the Main window, choose Options > Display
Options > Select Ion Properties to Display.

The application displays the Select Ion Properties to Display dialog box. You can select
the properties for the application to display.

Select Ion Properties to Display @

v miz

[ M5 Peak Height
¥ M5 Peak Area

Chromatographic Peak Height

<1

Charge

<

Average Mass

<]

tono-izotopic Mazz
Scan Range

Retention Time Shift

< 1 7

Peptide 1D
[¥ Confidence

[ Protein

QK. | Cancel |

2. Select features you want to display in the Ion List view and clear features you want to

hide.
3. Click OK.
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Setting the Mass Range

R
0’0

To change the range display

1. To display the range dialog box, choose Display Options > Mass Range.

The application shows the Mass Range Information dialog box.

2. Type the range start and stop values in the appropriate fields.

3. Click OK.

Quantifying Deamidation

To quantify degradation in a specific ion

. To quantify the amount of degradation in residues due to deamidation, right-click the ion

retention time and choose Quantify Deamidation.

. Select an unmodified peptide, one that has only the base sequence information (no

attachments), with N or Q in it.

The application writes the data to a text file and saves it in your standard file location for
the PepFinder application. The file name contains the name of the raw data file, the
peptide sequence, and the charge state.

To quantify degradation in your results file

To quantify the amount of degradation in residues due to deamidation, choose Actions >
Quantify Deamidation/Isomerization.

The application writes the data for each peptide to a text file and saves it in your standard
file location for the PepFinder application. The file name contains the name of the raw
data file, the peptide sequence, and the charge state.

bE_example_mAb
2:T121-F148 (3+)

Number of Deamidation =
Number of Succinimide
Number of Iso-R&sp = 1

1
(== Ry el
m

,Original Peptide,Deamidation 1,Isocksp 1,
Retentlion Time, 76.6558,75.6647,75.8505,
Abundance, 9.525%48e+006, 166980, 27599,

Eel. bbundance,97.9953%,1.71711%,0.287524%,
Peak Width (abundance=0),0.084477
Width-2Zbundance Factor,0.00748413

Peak Tailing,0.265045%5

Mass Shift,-0.013362% Da

M3 Peak Width,0.0183846 Da

Baseline, 13451.32

Chi-=q,238.948

100% (=) {J )
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Determining Isotopic Distribution

% To determine isotopic distribution
1. Select the ion retention time.

2. Choose Actions > Determine Isotopic Distribution.

The MSBlast dialog box opens.

MSBlast =23
Sequence Prefix |

v Replace low-confidence residue with X

Confidence Threshold (%) | 40
Minimum high-confidence residues | 3

¥ Replace F with Min a duplicate sequence

OK | Cancel |

3. To define the sequence prefix, type a value in the Sequence Prefix box.
Valid values: Any sequence value

Default: B

4. To replace low confidence residue with a specified threshold, type a value in the

Confidence Threshold (%) box.
Valid values: 1 to 100
Default: 40

5. To specify a minimum level for high-confidence residues, type a value in the Minimum
High-Confidence Residues box.

Valid values: 1 to 10
Default: 3

6. To replace F with an M in a duplicate sequence, select the Replace F with M in a
Duplicate Sequence check box.

7. To save your changes, click OK.
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Working with the Chromatogram View

To make changes within the Chromatogram view, follow these procedures.
* Truncating a Chromatogram
* Changing a Chromatogram View
* Resetting Chromatogram to Full Range
* Labeling Peaks
* Modifying Chromatogram Options

* Copying Chromatography Data
Truncating a Chromatogram

< To truncate a chromatogram
1. Select the ion retention time.

To truncate the chromatogram, reduce the displayed range to an appropriate area. The
application does not process the part outside the displayed range. When you truncate a
chromatogram, the application does not process any information outside of the area you

identify as valid.

2. Narrow the display window to the width you want to process.
3. Choose Edit > Truncate Chromatogram.

The application shows a warning:
x

Do you want to truncate all files?

b= Mo Cancel

4. Click Yes to truncate chromatograms in all open files.

To reset the chromatograms, see “lo restore the full range of the chromatogram.”
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Changing a Chromatogram View

< To change a Chromatogram view

Click the top-right corner square to activate the area and select one of the following

options to change the area.

2 Working with Results in the Main Window
Editing the Main Window Contents

* To zoom the chromatogram, drag the active area. Double-click to return the
chromatogram to the original size.

* To show averaged spectrum of the selected time range, drag the cursor over the active
Spectrum view. When you drag the cursor in the selected-ion chromatogram (SIC), a
matched filter is applied for optimal signal-to-noise ratio of the ion. The time delay
between analog signal and MS signal is automatically adjusted.

* Right-click to open a shortcut menu where you can choose the type of chromatogram
to display, paste an external chromatogram from the Clipboard, and so forth.

C:\PepFinder\OE_examplﬂg_rTw.b.raw:

2.2

SIC
T T T T
45 50 55 60 85
52.20
BPC
[
I 8428
58.49 -
4533 51.14
5232
4559 Ej&{k J\ 52 26 61.64 B8 .ES
1 l T rl‘- hi\ Dy 1 = fompmmon
45 50 55 &0 €5
Tirme

Resetting Chromatogram to Full Range

< To restore the full range of the chromatogram

1. Select the ion retention time.

2. Choose Edit > Reset Chromatogram to Full Range.
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Labeling Peaks

% To label peaks

1. To select a method for peak labels in the Main window, click the green corner of the

upper spectrum view to make the view active or click the marker in the lower spectrum to
activate that view.

FcakburdalakiassinatgeriVaters_FS_HCD_Bug_Top5_250ms_02 ram —_— C||Ck tO aCthate

"ML 2006 -..;. 4550 -.l::: - Y ClICk tO aCtIV&]te

2. Choose Options > Display Options > Peak Label.
3. Select from Peak Top or Centroid and click OK to change the label.

The application places the correct peak labels on the peaks.
Modifying Chromatogram Options
Use the procedures in this section to modify the chromatogram presentation or values.
* Selecting a Chromatogram
* Defining the Time Range
* Changing Fonts

* Adding or Changing Labels

Selecting a Chromatogram

< To select the type of chromatogram to display
1. Select the ion retention time and right-click the Chromatogram window.

You can choose one or several types of chromatograms to view in the results window.
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2. Choose Select Chromatogram to display the chromatogram options.

Select Chromatogram @

v Selected lon Chromatogram [S1C]

I™ Tatal lan Chromatagram (TIC)

[ iBaze Peak Chromatogram [EPCE

™ Analog
I~ rTIC(TIC afer remaval of backaround iong)

v r-BPC [EPC after removal of background ions)

Ok | Cancel |

3. Select one or several chromatogram options.

The chromatogram window displays up to 6 options at one time. You can view the

selected ion chromatogram for a given component as well as view all the components that
were detected. Do this immediately after processing for the most dependable information.

To choose a selected ion chromatogram (SIC), select its check box.
To choose a total ion chromatogram (TIC), select its check box.
To choose a base-peak chromatogram (BPC), select its check box.

To choose the analog signal received by the spectrometer, select the Analog check
box.

To choose a TIC with background ions and weak ions (below threshold) removed,

select the r-TIC check box (reduced TIC).

To choose a BPC with background ions and weak ions (below threshold) removed,

select the r-BPC check box (reduced BPC).
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4. Click OK to display your selections.

[ Main Window

Data Files to Analyze
I j Load Data Files
Start Processing
File Description
‘ E dit
Time ‘ miz | M5 Aea | Chage | Ay Mass | Monaisatopic | Identification | Confidence =
EZ.96 969.448  £.18e+007 3 2905.40 2904343 25410-K434 = 2904 2. 94.2%
52.20 EE2319  B.07e+007 2 1303.02 1302623 T:FEF-R7I=1302609.. 100.00%
5297 E22345  B.04=+007 2 1243.06 1242676 2¥NBRI2T = 12426, 100.0%
0835 1318.64  5.03e+007 ] 335610 30963.910  2V254-R287 = 3953 100.00%
9699 164055  4.82e+007 4 E558.12 E554.188 261459210 = 6554, 100.0%
7293 527470 4.76e+007 2 185392 1862926 25207-K32=18529.. 100.00%
7564 949460 4.74=+007 3 284595 2844 369 THEIKI0E = 2044.34. 100.0%
E0.71 583952 4.6Fe+007 2 19E6.96 1964.900  2M380-K404 = 1964, 100.00%
E4.40 550836 4B1e+007 2 110020 1099.657 2D244-£253 = 1099, 100.0%
ToE4 128516 4.20e+007 2 2588.79 2687.303  1:D1-R24 = 2687.295. . 100.00%
7964 863778 381e+007 3 258861 2587 328 T:D1-R24 = 2587298, 100.0%
5693 119192 3.48e+007 ] 3572.85 SEF0.7E0 0 TATI4K14T = 35707 100.00%
5232 796376 326e+007 2 1591.44 1590.738 TH161-K174 = 71590, 100.0%
3302 E12290  3.01e+007 2 1222491 1222566 2MB2K9Z=122254.. 100.00%
59309 114726 278+007 3 343301 3437 761 2EB-R38 = 3437728 100.0%
2861 E74.293 2784007 2 1347.23 1346571 1:H194-K204 = 1346, . 100.00%
20 538357  2E9e+007 1 537.60 5973437 201-K5 = 614.37516.
T7ET 59564437 251e+007 ] 2861.09 20090473 2T121-K148 = 28604, 100.00%
BB 100318 236e+007 3 302464 3022471 T:525K50 = 3023477, 100.0%
08.35 589,982 2.36e+007 4 3956.11 3063911 2V2E4-R287 = 3953 100.00%
755 1423B8  230ed07 2 204506 A044.045  TVBIKIOD=204434. T000% T
] m *

C:\PepFinden\QE_example_mAb.raw: __ .
sIc

Time
C\PepFinden\QE_example_mAb raw [
5220 min
NL: 1.32e+008
1302.62
1590.73
|
5000 10000 15000 20000 25000 30000
Mass
NL: 1.32e+008& S/N: 8381
652.3
EN
% 44 13036
B i 1o,
400 800 800 1000 1200 1400 1600
miz

Defining the Time Range

< To define the time range

1. Select the ion and right-click the chromatogram window.

2. Choose Time Range to display the Range dialog box.

Range

Range

|1 797

3]

Cancel

3. Type a new time range (starting or ending or both) and click OK.
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Changing Fonts

% To change the font size or style on the labels
1. Select the jon retention time and right-click the chromatogram window.

2. Choose Font to display font options.

3. Select from the fonts, font styles, and sizes displayed.

4. Click OK.
Font
Font: Font style:
,@ |Hegular
rial monospacec | |Narrow Bold
Baskerville Old Face Narrow Bold Itah'l‘ E‘
Bavhaus 935 Bold B
Bell MT - |Bold Italic -
Sample
AaBbYyZz
Script:
|Westem -l

Adding or Changing Labels

< To add labels to a chromatogram

1. Select the ion retention time and right-click the chromatogram window.

2. Choose Label to display a list of label options.

3. Choose Retention Time, Mass, or Peptide to display labels on the chromatogram.
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In this case, the graphic displays peptide labels.

C\YcaliburidataiMassAnalyzerExample_Data\QE_example_mAb.raw
SIC

318.329

147
15188
318329
2340-350 R -

1178193 /\ \/\ ELITS e ane 2310329
T T t T T T T T T
49 L 5 52 3 L 58 7

Time

Copying Chromatography Data

% To copy chromatogram data for comparison or to replace another chromatogram
1. Right-click the chromatogram window and choose Copy Chromatogram Data.

2. Select the retention time for the ion you want to change and choose Paste External
Chromatogram.

If the pasted chromatogram is the same type as the selected ion, the pasted chromatogram
replaces the ion chromatogram. If it is a different type of chromatogram, the application
displays both in the chromatogram window.

Working with the Spectrum View

The bottom spectrum in the Spectrum view of the PepFinder Main page shows the
m/z-domain spectrum. The top spectrum shows the mass-domain spectrum. Both areas are
movable (by using the move icon (505 ] in the toolbar) and resizable by moving the small
squares in the corners in or out.

When you load a number of spectra through the MS/MS Data menu in the Main window,
view these spectra by pressing the UP and DOWN arrow keys.

The MS/MS window is automatically updated every time you click the retention time of an
entry in the ion list of the Main window. The disulfide linkage that the application
automatically displays in the window is just an example, not necessarily the correct linkage.
You can also manually copy an intensity list from any MS data system to the Clipboard and
paste the spectrum into the MS/MS window for analysis.

* Changing the Spectrum View

* Modifying Spectrum Information
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Changing the Spectrum View

Use the procedures in this section to modify the Spectrum view.
* Increasing the Zoom Level in a Spectrum
* Displaying a Full-scan Spectrum
* Viewing a Peak List of lons
* Displaying the Mass Range for a Spectrum
* Modifying Line Width on the Spectrum
* Copying a Spectrum

* Printing the Spectrum
Increasing the Zoom Level in a Spectrum

< Toincrease the zoom level in the spectrum
1. Click in the Spectrum view to make it active.
2. Drag the cursor over the area of interest.

C:\PepFinder\QE_example_mADb.raw: |

NL: 4.34e+007

253053
EEIIEIEI IJ_E-IEIEI BEIIEIEI
Mass o
NL: 4. 48e+007 S/N: NIA
969.4
3+
?2?".6 14537
i
400 500 800 1000 1200 1400 1600 1800
miz

Displaying a Full-scan Spectrum

< To display the full-scan spectrum
1. To decrease the zoom level in the Spectrum view, make the Spectrum view active.

2. Choose View > Full Scan.
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Viewing a Peak List of lons

% To show a peak list of ions in the displayed spectrum
1. Make the Spectrum view active.

2. Choose View > Peak List in the Spectrum.

Peak List

=Sl
/! % = Ok
9%92.45 100.00 §+ \—l

Cancel

Displaying the Mass Range for a Spectrum

< Toview a specific mass range for a spectrum
1. Select the ion retention time.
2. In the MS/MS window, right-click the spectrum and choose Mass Range.
A Range dialog box opens.
3. Type in values for the mass range.

4. Click OK to change the mass range.

Modifying Line Width on the Spectrum

% To change the line width of the spectrum
1. To change the line width on the spectrum, right-click and choose Line Width.
2. Type a value in the dialog box and click OK.
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The application changes the spectrum display to the new line width.

C:\PepFinder\QE_example_mAb_raw: L
62.96 min
" NL: 8.83e+007 ;
2905.2
£810.6
5000 10000 15000 20000 25000 20000
Mass o
MNL: 7.52e+007 S/N: 3256
604
3_
7273 i 1453.7
. s 4 . . li;- . . Heavierline
200 800 200 1:1:1:31:Z 1200 1400 1600 width

Copying a Spectrum

< To copy a spectrum for comparison

Right-click the Spectrum view and choose Copy Spectrum.

Printing the Spectrum

% To print the Spectrum view
1. Right-click the spectrum.

2. Choose Print.

Modifying Spectrum Information

Use any of these procedures as appropriate.
* Changing a Spectrum View
* Adding Text to a Spectrum View
* Truncating Spectra
* Displaying the Residual Spectrum
* Identifying the Peptide Responsible for a Spectrum
¢ Selecting Transform Options
* Changing the Spectrum Header
* Creating a Mass List

* Exporting a Primary/Secondary Spectrum
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Changing a Spectrum View

% To change a Spectrum view

Click the top-right corner square to activate the area and use one of the following options
to change the Spectrum view.

* To zoom the view, drag across the spectrum.
* To return to the original spectrum, double-click the Spectrum view.

* To show the selected-ion chromatogram (SIC) of the selected range, drag across the
active chromatogram area.

* Right-click to open a shortcut menu where you can change the transform options,
show the zoom-scan, and so forth. See “Changing the Spectrum View in the MS/MS
Window” on page 77.

Adding Text to a Spectrum View

% To add text to a Spectrum view
1. Click the Insert Text icon (T ) in the toolbar.
2. Edit the text by double-clicking it or move the text by dragging it.
3. To change an area’s font, click in the area, right-click and choose Font.

4. To hide the inserted text, right-click the text and choose Hide.

Truncating Spectra

% To truncate spectra
1. Choose Edit > Truncate Spectra.

The Range dialog box opens.
Range [
300 . [1800 %

2. Change the range values to display the areas of interest.

3. To truncate all spectra, click OK in the confirmation dialog box.
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Displaying the Residual Spectrum

< To display the residual spectrum

1. To display the residual spectrum after deconvolution in the Spectrum view, make the
Spectrum view active.

2. Choose View > Residual Spectrum to display the residual spectrum at the bottom of the
Spectrum view.

C\PepFindenQE_example mAb.raw: L
£2.96 min
" NL: 8.83e+007 f
2905.3
E810.8
5000 10000 15000 20000 25000 20000

Mass

ML: 7.23e+005

J .|\.1L th ™ \L .

400 0o 800 1000 1200 1400 1800
m'z {Residual)

Identifying the Peptide Responsible for a Spectrum

< To identify the peptide responsible for this spectrum

1. If the protein sequence is provided in the Sequence window, choose the MS/MS icon

(PE) to open the MS/MS window.

2. Choose Actions > Identify the Peptide to display the Possible Peptides dialog box.

Possible peptides EI = @
Peptide 5IM Score p—value

2:5410-K434 = 2804.23975m 0.253300 3.93e-003
2:5183-K210 = 2903.36072m[nonspecific] (N201+1) ©0.043538 9.8%e-001

3. To include peptides with disulfide bonds in your experiment results, set the Disulfide
Bonds option to Non-Reduced in the Data Processing Options dialog box (for more
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information about setting data processing options, see “Changing Data Processing

Options” on page 7).

Data Processing Options

Peak Detection
Abzolute MS Signal Threshald
(1073 counts) (Default 5.M=20)

Relative M5 Signal Threshald
[% of Baze Peak]

Relative Analog Threshold
[% of Highest Peak]

[miin]

M aximum Chromatographic Peak ‘width |1 2

[min]

Width of Gauzzian Filter [represented az 3
1/n of chromatographic peak width)

tinirum % alley ta be Conzidered as
twa Chramatographic Peaks (%]

inirmim M5 Peak Wwidth [0 a]

b aximum M5 Peak Width [Da]

I azz Tolerance [ppm for high-rez or
Dra far low-res)

lon Alignment

b aximum Retention Time Shift [mir) 243

180 j
10 j
T

Typical Chromatographic Peak width 0.3z

—
E—
C—
=

Advanced

Mass Measurement

t awirurn Mass [Da)

tazs Centroiding Cutaff
[% from base]

Peptide Identifization

b awimum Peptide Mass

M aszs Accuracy [ppm]
M5 /M5

Disulfide Bonds
M-Glycazylation

Minimurm Confidence

tazz Changes for

Unzpecified Modifications

Search for Amino Acid
Substitutions

s

30000
|=]]
5] =

CHO M-Glycan -
0.8

hax Mo, of Modifications/Peptide |1 =

- 162

Cancel

4. If the acquisition process has acquired ETD spectra in addition to CID spectra, to display
the ETD spectrum, right-click the spectrum and choose Select Fragmentation Type.

5. To help visualize low-abundance ions and to display the spectra in square-root scale or
log-scale, right-click the spectrum and choose Select Intensity Scale.

Selecting Transform Options

To display Transform options, see “Selecting a Deconvolution Method” on page 14.

Changing the Spectrum Header

< To modify the spectrum header

Click the Spectrum view to make it active.

* To change the header, click in the header area.

— To hide the header, right-click and choose Hide.
—  To delete the header, right-click and choose Delete.

* To change the font, right-click and choose Font.

After selecting font information, click OK.
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Creating a Mass List

% To create a list of masses from the spectrum
1. Right-click the Spectrum view and choose Copy Mass List.

The application copies the mass list information, containing the 7/z and intensity, to the

Clipboard.

2. Open a text file and paste the list into it.

| Untitled - Notepad [ S
File Edit Format Wiew Help

1868.9105 5.071e+0051869.9106 7.401e4+005 -
1870.9111 5.090e+0051871.9122 2.498e4005
1872.9142 8.932e40041873.9148 1.408e4+004
1874.9114 6.232e40022902.2703 7.992e4003
2903.2856 3.338e+0042904 . 3364 5.557e+007
2905. 3188 8.834e40072906. 3005 7.349e4+007
2907 . 2847 4_309e+0072908.2764 2.045e4+007
2909.2781 8.033e40062910. 2852 2.860e+006
2911.2939 8.440e40052912.2942 2.064e4+005
2913.3010 5.271e+0042918. 2693 9.995e4004
2919.2720 1.784e40052920.2773 2.017e4+005
2921.2803 1.325e40052922.2961 6.378e+005
2923.2998 9.477e40052924 3025 8.280e+005
2925.3057 5.304e+0052926.2727 2.360e+006
2927 2732 3.447e+0062928.2742 2.927e+006
2929.2751 1.896e4+0062930. 2761 9.130e4+005 3
2931.2781 3.965e+0052932.2834 1.576e4+005
2933.2844 6.533e40042943 2402 6.153e4+005
2944 2439 5.535e+0052945. 2471 3.495e+005
2946.2510 1.954e40052947 2576 9.468e+004
2948.2551 7.338e40052949_2576 1.091e+006
2950.2600 9.088e40052951. 2607 5.840e+005
2952.2661 4 _486e+0052953.2761 3.278e+005
2954 2839 2.456e4+0052955. 2908 2.031e4005
5808.5996 4.623e+0065809. 6084 4_848e+005
5810.6035 7.789e4+0065811.6040 9.864e4005
5812.6060 6.692e4+0065813.6045 6.174e4005
5814 .6094 4_030e+0065815.5991 2.209e4+005
5816.6143 1.911e4+0065851.5630 3.999e+004
5852.5615 1.041e4+0065853.5669 1.060e4+005
5854.5654 1.616e+0065855.5635 1.491e4+005
5856.5684 1.385e4+0065857.5566 1.178e4+005
5858.5708 8.293e40055859.5581 5.254e+004

3. Save the mass list file.

Exporting a Primary/Secondary Spectrum

Export the intensity list of the primary or secondary spectrum into a text file for plotting
using another application.
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Working with Experiment Results

Use the procedures in this section to display and export experiment results.
* Exporting an Ion List
* Exporting Ion Lists for All Files
* Creating a Sequence Coverage Map

* Creating a Modification Summary

Exporting an lon List
Export the ion list into a text file using the following procedure.

< To export the ion list
1. To export the ion list into a text file, choose File > Export Ion List to open a browse box.
2. Browse to a preferred location and type a name for the ion list file.
3. To display and save the file, click Save.

The list that you created will look similar to this one.

-

[:\PepFinder
Minimum MS Signal: 800000
C:\PepFinder\QE_example_mib.raw

Time,m/z,MS Area,Charge,&Avg Mass,Monolisotopic

Mass, Peptide, Confidence
62.9573,969.448,6.18112e+007,3,2905.4,2904.34326,2:5410-KR434 =
25904.29975m,0.942092,
52.2039,652.319,6.06735e+007,2,1303.02,1302.62280,1:F67-K75 =
1302 .60920m, 1,
52.5722,622.345,6.0355%5=e+007,2,1243.06,1242.67550,2:V318-E32% =
1242 . 66084m, 1,
88.3501,1315.64,5.087=+007,3,3956.1,35953.51040,2:V254-R287 =
3353.88942m, 1,
96.9885,1640.55,4.82155e+007,4,6558.12,6554.18848,2:G149-R210 =
6554.15m,1,
72.5903,927.47,4.76195e+007,2,1853.92,1852.92493,2:8297-K312 =
1852.91417m, 1,
T75.6412,545.46,4.74415%=+007,3,2845.55,2844.36865,1:VEB3-E108 =
2844.34288m, 1,
60.7143,583.552,4.665%6e+007,2,1565.56,1564.50027,2:N388-R404
1564.83255m, 1,
64.4001,550.836,4.61147=e+007,2,1100.2,1095.65735,2:D244-R253 =
1099.64888m, 1,
79.6372,1295.16,4.19727e+007,2,2588.79,2587.30322,1:D1-R24 =
2587.25857m, 1,
75.6372,863.778,3.80505%=+007,3,2588.61,2587.32837,1:D1-R24 =
2587.2985%m, 1,
$96.9855,11591.592,3.4456%=+007,3,3572.85,3570.75045,1:2114-R147 =
3570.73405m, 1, 8

100% (=) i @

4. To open a saved file, right-click the file and choose Open With.

5. Choose a text editor and click Open.
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Exporting lon Lists for All Files

To export ion lists for all files in the open project into a text file for comparison, use this
procedure.

% To export the ion lists for all files in an open project
1. Choose File > Export Ion List to open a browse box.

2. Name the ion list and click Save to close the box.

Creating a Sequence Coverage Map

Use this procedure to create an HTML file showing the sequence coverage map report for the
data in the active Main window showing the percent of protein sequence coverage. You can
open the created HTML file in a Web browser or in an Excel™ spreadsheet. The PepFinder
application labels each peptide with its retention time and color-codes the peptide by intensity
(red, yellow, green and cyan), with red as most intense and cyan as least intense.

< Tocreatea sequence coverage map
1. Choose File > Create Fragment Coverage Map to display the dialog box.

Sequence Coverage Map @

Residues per Row IT
I'E'Illg:an;u)m Peak Area lio
Minimum Confidence IT
Maximum Peptide Mass IW

oK | Cancel |

2. Specify the number of residues per row.
Valid values: 2 to 500
Default: 50

3. Define the minimum peak area.
Valid values: 0 to 1e+006
Default: 0

4. Specify a level for minimum confidence.
Valid values: 0 to 1
Default: 0.8
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5. Define the maximum peptide mass.
Valid values: 100 to 100000
Default: 8000

6. Click OK to display the sequence coverage map, as in the following example for the mAb
experiment.

Example mAb Sequence Coverage Map

Data Fils = GE_axameplle s k.o
Protsass = Trypsin

[ Proteins | [Muumber of WS Parks| S Peak Avual[Sequence Covarags[Abumdance (mal)

LmAb Light chein 141 EEEEEEEE
2 Ab Elaavy chain 257 0% || sRTm | 066
Unidestifisd s nw

M Bigna! Thrushald = 1 245003

mAb Light chain
DVLMTQTPLELPVELGDQASISCREEQVIVEENGNTYLEWYLQEPGQSESDPE
[ 3 Il a1
[ ) I 67 Il w4 I £

)

LLIYEVESNRFSGVPDREFESGCECECTDFTLEISRVEAEDLGVYYCFQGEHYVP

4moTmomomom IE oM OB N BTN MMM TN YN NN M EF N RN R ENENE WS

[ | a3 Il ET) T
[ &% ET) [ =3
[ a1 a2 Il a5
[ o =

LTFGAGTHLEIKRADAAPTVSIFPPESFQLTSCGASVVCFLNNFYPEDIN

TEE [ = o7 [

B 4 [==
—

D)
f 9 490 161 10 123 13 060 130 167 AT 108 K30 E7E 1S 73 5% 673 17§77 15 190 65 T3 1B X3 180 ST 1 EIB 190 9 10T 93 48 £ 18D 7 10 9 30
VEWEIDGEERQNGVLNSWIDQDIEDESTYSMISTLTLTEDEYERHNSYTCE
E| 40 | [ [ 186
] [ e i [ me

23 | ER
455 |
EX] Il 329 |
EX

mAb Heavy chain

QVQLEESGPGLVAPEIQILE ITCTVEGFSLLEYVEVNWVREQPPFGQGLEWLME
oL
.1 Il (]
gD | |

= AT AR N N REECEM TN RN N T NTAMNECOMERTONRREREERE W@
IWG ETDYNSALEKESRIS ITEDNSESQVFLEMNSLQTDDTAEYYCTRAPY

¥ Il 363 | [ 41 1l 10 e [ s

[IE] | [ LS | [ 44

CHOQYFAYWCEQCTLVTVEAAKTTPPREVYPLAPGRAAQTDRMVTLGCLVEGY

=) [ ]
T4 [ 6 [ B T
[ 649
VIVIWNEGELESGVHTFPAVLQEDLYTLESEVTVPSETWPEETVTC
9Lt
v
5 I L5
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Creating a Modification Summary

To create an HTML modification summary report for the data in the active Main window
showing the abundance of all detected modifications, create a modification summary.

% To create a modification summary
1. Choose File > Create Modification Summary.

The Modification Summary Options dialog box opens.

Modification Surnmary Options @

What to Use for Quantifying Modifications?
Peptides: Top %
Charge States: Top | 33 %

What to Report?

Minimum Modification Level: | 0.0005 %
oK | Cancel |

2. To define the percentage of top modifications for peptides, type a value from 1 to 100 in
the Peptides: Top box.

3. To define the percentage of top modifications for charge states, type a value from 1 to 100
in the Charge States: Top box.

4. To specify the minimum modification level to display, type a value from 1 to 100 in the
Minimum Modification Level box.

The application uses the following equation when calculating the relative area % of
modification in the summary.

Relative area % Area of modified peptide

il = » 100
of modification Area sum of all related peptides

(native + all modified forms)
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5. Click OK to create a report similar to the one below.

Example mAb Modification Summary

Data File = QE_example mAb raw

Protease = Trypsin

‘ Protein | Medification |Rscovery |Abur|.dance
[mAb Light chain | ~V2+569910 | Good | 8.7549%
[mAb Light chain | ~Q6+09840 | Good | 23020%
|mAb Light chain | ~N33+NH3 loss | Fair | 153095%
[mAb Light chain |  ~E39+H20loss | Fair | 15.8464%
[mAb Light chain | -151+57.0211 | Good | 24874%
|mAb Light chain | ~F60+57.0209 | Good | 32691%
[mAb Light chain | S61+H201loss | Good | 2.0692%
[mAb Light chain | ~T74+219648 | Good | 40653%
|mAb Light chain | ~1.78+57.0089 | Good | 2.0839%
[mAb Light chain |  ~V83+57.0022 | Good | 1.5330%
[mAb Light chain | ~Y92+439333 | Good | 19759%
|mAb Light chain | ~Q95+09840 | Good | 16760%
[mAb Light chain |  ~Q95+57.0066 | Good | 16246%
[mAb Light chain | ~W153+570157 | Fair | 44147%
|mAb Light chain | ~Q161+39.9904 | Good | 0.7809%
[mAb Light chain | N162+Deamidation | Good |18.0914%
[ mAb Light chain [W168+Double Oxidation| Good | 10037%
|mAb Light chain | ~$179+57.0238 | Fair | 76.7000%
[mAb Light chain |  ~M180-480017 | Fair | 53324%
[mAb Light chain | ~L184+570112 | Good |[17.7936%
|mAb Lishs chain | ~H194+57.0215 || Good || 0.8429%
ImAD Heavy chain|  ~T137+209966 | Good | 34217%
[mAb Heavy chamn|  ~D138-09890 | Good |[42.8132%
[mAb Heavy chain|  ~$139+149956 | Good | 21580%
ImAD Heavy chain|  ~W159+439746 | Good | 26066%
[mAb Heavy chamn|  ~H169+569521 | Good | 5.5933%
[mAb Heavy chain|  ~H169-160557 | Good | 16631%
ImAD Heavy chain|  D244+57.0177 | Good | 15915%
[mAb Heavy chamn| ~T251+H201loss | Good | 1.0687%
[mAb Heavy chain|  ~V254+439385 | Good | 28949%
ImAD Heavy chain|  ~V254+569824 | Good | 3.0492%
[mAb Heavy chamn|  ~F270+389265 | Good | 0.7478%
mAb Heavy chain|  WEE+AIGOF || Good || 64236%
ImAD Heavy chain|  N292+A2GOF | Good [43.4050%
[mAb Heavy chamn|  N292+A2GIF | Good |[41.5864%
[mAb Heavy chain|  N292+A2G?F | Good | 85525%
ImAD Heavy chain|  ~L301+57.0264 | Good | 8.7837%
[mAb Heavy chan| M304+Owidation | Good | 4.1258%
[mAb Heavy chain|  ~H305+570121 | Good | 17691%
ImAD Heavy chain| N310+Deamidation | Good | 3.1520%
[mAb Heavy chain| ~N310+NH3loss | Good | 2.4734%
lmAb Heavy chain|  ~K312+57.0222 | Good | 1.0023%
[mAb Heavy chain|  ~V318+570123 | Good | 22719%
ImAD Heavy chain| N319+Deamidation | Good | 0.8170%
[mAb Heavy chain|  N319+NH3loss | Good | 110229%
ImAD Heavy chain|  ~A322+528967 | Good | 05218%
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Viewing Results in the Sequence Window

Use the Sequence window to type in or paste the protein sequence. You can use only
uppercase single-letter codes to define the sequence. You can also use the sequence window to
import a FASTA file or type or paste a protein sequence in FASTA format. For information on
making changes to a protein sequence, see “Adding and Modifying a Protein Sequence” on

page 3.

The Sequence window displays the sequence detail for peptides in the project.

Contents

* Modifying Data in the Sequence Window
* Searching in the Sequence Window

* Working with Amino Acid Substitutions

Modifying Data in the Sequence Window

In the Sequence window, you can modify the sequence view and data in many ways and
search for specific sequences.

* Viewing Protein Sequences
* Modifying Sequences
* Modifying Residue Properties

* DPerforming a Theoretical Digest

Viewing Protein Sequences

Use the PepFinder application to load one or more target protein sequences. You can view the
sequences as complete units so that you can view the structure of the amino acid sequences of
the target protein.

* Opening the Sequence Window

* Displaying Mass Values
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* Selecting a Peptide

* Displaying a Protein’s Mass

* Finding Residue Information

* Viewing Peptide Information

* Changing Font Appearance

* Copying the Sequence Window Contents
* Reviewing the Print Setup

* Printing a Protein Sequence
Opening the Sequence Window
To import or change a sequence, open the Sequence window.

% To open the Sequence window

Choose View > Sequence Window, or click .

n] Sequence Window - C\PepFinder\Example mAb.fasta EI

1: 10 20 30 40 50 a0 70
DVLMTQTPLS LPVSLGDQAS ISCR55QYIV HSNGNTYLEW YLQKPGQSPKE LLIYKVSNRF SGVEPFDRFSGS

A0 an 100 110 120 130 140
GSGTDFTLEI SRVEREDLGV YYCFQGSHVP LTFGAGTELE IKRADAAPTV SIFPPSSEQL TSGGASVVCE
150 180 170 180 190 200 210
LENNFYPEDIN VEWEIDGSER QNGVLN3SWID QDSKEDSTYSM SS5TLTLTEDE YERHNSYICE ATHETISTSFPI
2z 11 21 31 41 51 Al
VESFNRNECQ VQLEESGPGL VAPSQS5SLSIT CIVSGFSLLG YGVNWVEQPFP GQGLEWLMGI WGDG3TDYNS3
71 a1 a1 101 111 121 131
ALKSRISITEK DNSESQVFLE MNSLQTDDTA KYYCTRAPYG EQYFAYWGQG TLVIV3SAAKT TPPSVYFLAFP
141 151 161 171 1a] 19] 201
GSARAQTDSMV TLGCLVEGYF PEPVIVIWNS GSLS5GVHTF PAVLQSDLYT LS555VIVESS IWPSETIVICH
211 221 231 241 251 261 271
VRAHPASSTEV DEEKIVPRODCG CEPCICTVPE VSS5VFIFPPK PEDVLTITLT PEVICVVVDI SEDDFEVQFS
281 291 301 311 321 331 341
WEVDDVEVHT ARHTQFREEQF NSTFRSVSEL PFIMHQDWLNG KEFECRVNSA AFPAPIEKTI SKTKGRPEALP

351 361 371 381 391 41 411
QVYTIPPPEE QMAKDEVSLT CMITDFFPED ITVEWQWNGQ PAENYENTQP IMDTDGSYFV YSKLNVQESH

421 431 441
WEAGNTFTCS VLHEGLHNHH TEESLSHSEG

Displaying Mass Values

< To select a method for displaying the value

Choose Option > Mass > Monoisotopic or Average.
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Selecting a Peptide

% To select a peptide
1. Choose Sequence > Select Peptide.

2. In the dialog box, type a range for the peptide and click OK.
Select Peptide ==

From To

ﬂ [E53 j Al Residuss

-

Displaying a Protein’'s Mass
% To see the mass of a specific protein
1. Click the Sequence window.
2. Drag across the complete protein.

The application displays the mass under the protein.

5 Sequence Window - C:\PepFinder\Example mAb.fasta

1: 1o 20 30 40 50 &0
L TEL rTSLGDOER ISCESSQYIWV HSHGHNITYLEW ¥YLOEPGQSPK LLIYEWVSNREF p=1

[D1-S2512674.3306m, 2676-04a
100 110 120 130 140 150
YYCFQGSHVP LIFGAGIKLE IKRADAAPTV SIFPPSSEQL TSGGASVVCF LNNFEYPKDIN VE

120 200 210 2: 11 21
SSTLTLTEKEDE YERHNSYTCE ATHETSTSPI VESFNRNECQ VQLEESGPGL VAPSQSLSIT C1

61 71 81 a1 101 111
WGDGSTDYNS ALESRISITHK DNSESQVFLEKE MHNSLQTDDTA KYYCTRAFPY G HQYFAYWGQG T N

7 18

151 161 7 i 191 201
TLGCLVEGYF PEPVIVIWNS GSLSSGVHTF PAVLQSDLYT LSSSVIVPSS TWEPESETITWVICH WA

241 251 261 271 281 291
WS SWVFIFPPK PEDWVLTITLT PEWVICVVVDI SKDDPEWVQFS WFEFVDDVEVHT AHTQPREEQF MN§

331 341 351 el 371 3Bl
AFPFPAPIEETTI SETEGRPELP QVYTIFPPEE OMAEDEWVSLT CMITDFFFPED ITVEWQWNGQ P B

421 431 449
WEAGHNTFTCS WLHEGLHNHH TEEKSLSHSPG

In this example, [D1-S25] 2674.3306m, 2676.04a, the m is the monoisotopic mass and
the a is the average mass.
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Finding Residue Information

< To find residue information
1. Choose View > Sequence Window to open the Sequence window.

2. To view or modify a protein, double-click any residue in the Sequence window to open
the Residue Properties and Modifications dialog box.

Residue Properties and Modifications

Residue |I:_ at |256 Codon

Propertiez

Mono-isotopic Fesidual |1U3-0091 244778

Side Chain Modifications
|Calbamidnmeth_l,llati0n j A7.0214E4 ¥ Apply ta &l

t-terminal Modification

| =

C-terminal Modification

| =l o

Dizulfide

Crogglinked to
ak | Clear | Cancel

3. Click OK.
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Viewing Peptide Information

Thermo Scientific

To view information about a specific peptide, follow this procedure.
% To view peptide properties

1. To view peptide and display properties, right-click the peptide and choose Select
Peptide/Display Properties.

Peptide Properties EIE!@

Monoisotopic Mass = 2617.3091378 -
Average Mass = 2618.989

Imino Acid Composition:
Al R1 WO D2 C1 G1 Q2 ED HO I1 L4 KO M1 FO P2 55 T2 WO Y0 V2 J0O U0 O0 =0 t0 w0

Elemental Composition (Before Modification):
C110 H1B8E& 039 N3D 52

Eztimated Extinction Coefficient:
214nm: 24535 M™-1 cm™-1
280nm: 0 M*-1 cm"-1

2. Click OK.
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Changing Font Appearance

To make the screen results easier to read, change the font or the font size.

R

< To change the font type, style, or size in the Sequence window

1. Right-click an area of the Sequence window and choose Font to display the Font dialog

box.
Font @

Font: Font style:

|Regu|ar OK |

Cancel
rial monospacec Narrow Bold
Baskerville Old Face Narrow Bold Itali|=| |14
Bavhaus 93 Bold 15
Bell MT - |Bold Italic - |20 7
Sample
AaBbYyiz
Script:
|‘.".|'estem j

2. Choose font values and click OK.

Copying the Sequence Window Contents

R

< To copy the contents of the Sequence window
1. In the Sequence window, right-click and choose Copy.

2. Paste the contents of the Clipboard into a document.

Reviewing the Print Setup

R

< To review and make changes to the print setup
1. Choose File > Print Setup.

2. Make changes as needed.

3. Click OK.
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Printing a Protein Sequence

< To print a protein sequence
1. Choose File > Print (or choose File > Print Preview to view the file before printing).

2. Click OK.

Modifying Sequences
Follow these procedures to make changes to your protein sequence. In a FASTA file, the right
arrow (>) indicates the description line for a new sequence.
* Adding or Editing a Sequence Manually
* Adding a Protein Sequence File
* Importing a Protein Sequence
* Importing a DNA Sequence File
* Saving a Protein Sequence
* Displaying Mass Values

* Identifying False Positives

Adding or Editing a Sequence Manually

< To add or edit a sequence manually
1. Choose Sequence > Input/Edit sequence to open the Input Sequence dialog box.

2. Paste a sequence into the dialog box, and click OK.

Cancel |
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Adding a Protein Sequence File

% To add a protein sequence file
1. Choose File > Add a Protein Sequence to open a browse box.

2. Select a FASTA file and click Open to add it.

If some residues are permanently modified, such as carboxymethylation of all cysteines,
you can permanently modify the residue by double-clicking the residue, and then
selecting an appropriate modification in the dialog box.

Importing a Protein Sequence

< To import a protein sequence
1. Choose File > Import Protein Sequence.
2. Select the protein sequence file (PMF) from the browse box and click Open.

The protein sequence file can be in FASTA format, or it can be a text file containing
nothing but one-letter codes (uppercase) with a “>” between chains. Importing a
sequence replaces the existing sequence.

Importing a DNA Sequence File

% To import a DNA sequence file
1. Choose File > Import DNA Sequence.
2. Browse to the location of the DNA file and select the file.

3. Click Open to import it.

Saving a Protein Sequence

% To save a protein sequence
1. Choose File > Save Sequence As...

2. Type a name in the browse box and click Save to save the file.
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Identifying False Positives

% To identify false positives
To identify false positives, do one or both of the following:

* To copy the sequence in reverse to the bottom of the sequence, choose Sequence >
Append Reverse Sequence, paste a sequence into the dialog box, and click OK.

* To add a randomized version of the sequence to the end of the sequence, choose
Sequence > Append Randomized Sequence and click OK.

After processing the data, examine the confidence score for ions. If the confidence score
drops below 50 percent, you are most likely looking at false positives.

Modifying Residue Properties

Use the Residue Properties and Modifications dialog box to add modifications to the residue.
The application displays this dialog box when you double-click a residue. You can change the
residue or add a modification to it and the residue changes color. If you do not find a needed
modification in the list, add the mass changes (monoisotopic) directly to the mass change box.

% To modify residue properties

1. From the Sequence window, double-click a residue to display the Residue Properties and
Modifications dialog box.

Residue Properties and Modifications

Riesidue E at |256 Caodon

Properties

Mono-isotopic B esidual |1 03.0091244773

Side Chain Modifications

Carbamidomethwlation | |57.021464 ¥ Apply to Al

M-terminal kodification

| =IfE

C-terminal kodification

| =l o

Disulfide

Crosslinked ko
ak | Clear | Cancel

2. Select a side chain modification.

3. Click OK to make the changes.
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Performing a Theoretical Digest

Perform a theoretical digest to show where cleavages can happen because of the protease. The
best results produce smaller fragments. Try a different enzyme if the fragments are too large.

% To perform a theoretical digest
1. In the Sequence window, choose Actions > Theoretical Digest.

The Theoretical Digests window opens.

Theoretical Digests (=] = ==

hneoretical Digest (ER-) -
Suitability: 50%

1:D1-R24 = 2587.2985Tm
:525-K50 = 3023.47773m
:L51-K55 = £48.42105m
:VE6-R5D = 474 ,25505m
:Fe0-R&é6 = T776.38170m
:FeT-K79 = 1302.60920m
:I80-RE2 = 374.2277Tm
:VB3-K108 = 2844.34288m
:L109-K112 = 501.31625m
:R113-R113 = 174.11168m
tA114-K147 = 3570.73409m
:D148-K152 = 587.32788m
tW153-K154 = 332.18484m
:I155-R160 = &75.3187Tm
1Q161-K174 = 1590.72741m
:D175-K188 = 1533.72324m
:D189-R193 = 710.28713m
tH194-K204 = 1346.56735m
:T205-K212 = 831.47018m
:5213-R216 = 522.25505m
tN217-C219 = 421.12673m
:Q1-K5 = 614.37516m
:E6-R38 = 3437.72894m

m

O O O N T O T e

The PepFinder application produces a list of potential cleavage locations when you
perform a theoretical digest.

2. To make changes to the mass before performing the search, choose Actions > Search
Mass to change the mass value or clear the Average Mass check box.
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3. Click OK.

The application displays results in the Sequence window.

7| Sequence Window - C:\PepFinder\Example mAb.fasta EI

4= 10 20 30 40 50 &0 70 80 80
DVLMTQTPLS LPVSLGDQAS ISCRSSQYIV HSNGNTYLEW YLQEPGQSPE LLIYEVSNRF SGVPDRFSGS GSGTDFTLEI SRVEAEDLGV

100 110 120 130 140 150 &0 170 s
YYCFQGSHVP LTFGAGTELE TIEKRADAAPTV SIFPPSSEQL TSGGASVVCF LNNFYPEDIN VEWEIDGSER QNGVLNSWTD QDSEDSTYSM

190 200 210 2: 11 21 3 41 51
SSTLTLTREDE YERHNSYTCE ATHRTSTSPI VESFNRNECQ VQLEESGPGL VAPSQSLSIT CTVSGFSLLG YGVNWVRQPP GQGLEWLMGI

6l T3 81 a1 101 111 121 131 141
WGDGSTDYNS ALESRISITEKE DNSESQVFLE MNSLOTDDTA EYYCTRAPYG EQYFAYWGQG TLVTVSAART TPPSVYPLAP GSARQTDSMV

151 161 171 181 191 201 211 221 231
TLGCLVEGYF PEPVIVTWNS GSLSSGVHTF PAVLQSDLYT LSSSVIVPSS TWPSETVICN VAHPASSTEVY DEEIVPRDCG CEPCICTVPE

241 251 28l 271 281 201 301 311 321
VSSVFIFPPE PEDVLTITLT PEVTCVVVDI SEDDPEVQFS WFVDDVEVHT AHTQPREEQF NSTFRSVSEL PIMHQDWLNG RKEFECRVNSA

331 341 351 361 371 381 391 401 411
AFPAPIERTI SETEGRPEAP QVYTIFPPPFERE QMARDEVSLT CMITDFFPED ITVEWQWNGQ PAENYRNTQPF IMDTDGSYFV YSELNVQESN

421 431 441
WEAGNTFTCS VLHEGLHNHH TEESLSHSPG

Theoretical Digest (ER-)
:L51-K55 = 648.42105m

:VB3-K108 = 2844.34288m
:W153-K154 = 332.18484m

:V56-R58 = 474.25505m

:L109-K112 = 501.31625m
:T1155-R160 = 675.3187Tm
:T205-K212 = 831.47018m
:Q39-R64 = 2819.32248m

:MB2-R92 = 1222.54997m

:G149-K210 = 6554.15403m
:D244-K253 = 1099.64888m
:E313-K315 = 422.21653m
:G336-K339 = 456.2808Tm
:N388-K404 = 1964.8825%m

:FE0-R66 = T76.38170m

tR113-R113 = 174.11168m
:Q161-K174 = 1590.72741m
:5213-R216 = 522.25505m
:565-R66 = 261.14370m

:Y93-R97 = T6l.31666m

v211-g213 = 360.20088m
¥254-EK263 = 1118.60055m
:C316-R317 = 334.14232m
:A340-K350 = 1209.67576m
L405-K409 = 600.35851m

:D1-R24 = 2587.20885Tm
tF67-K78 = 1302.60920m
:2114-g147 = 3570.73400%m
:D175-K188 = 1533.72324m
:N217-c219 = 421.12673m
:I67-R71 = 560.35336m
:208-K102 = 534.28020m
:F214-K214 = 146.10553m
:D264-R287 = 2853.28044m
:V318-K329 = 1242.66084m
:E351-K355 = 605.28430m
:5410-K434 = 2904.28975%m

:525-K50 = 3023.47773m A

tIB0-RB2 = 374.2277Tm ik

:D148-K152 = 587.32788m 1

:D189-R193 = 710.28713m 1:H194-FE204 = 1346.56735m
:Q1-KE5 = 614.37516m 2:E6-R38 = 3437.72894m
:D72-R75 = 462.20743m 2:576-K81 = 720.41703m
:Q103-K120 = 1988.99961m 2:T121-K148 = 2860.43507m
:I215-R218 = 483.31692m  2:D219-K243 = 2921.39480m
:E288-R2096 = 1156.51490m 2:5207-K312 = 1852.91417m
:T330-K333 = 447.26930m  2:T334-K330 = 247.15321m
:D356-K357 = 261.1324Tm  2:V358-K387 = 3617.64831m
:5435-G441 = 6B3.323B0m

S S R e
S S e
[ S O e i ]
[ S N e i ]

Searching in the Sequence Window

Use the Sequence window to detect a mass in the spectrum. You can see what matches the
sequence and look for potential mismatches where two or more fragments are joined.

* Searching for a Specified Mass
* Searching Disulfide-linked Peptides for a Specified Mass
* Searching for Disulfide-Bond Assignments

* Searching for Proteolytic Fragments
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Searching for a Specified Mass

< To search for a peptide fragment matching a specific mass in a sequence
1. In the Sequence window, choose Actions > Search Mass.

The application opens the Search Peptide Mass dialog box.

Search Peptide Mass ==

| Awerage Mass

Accuracy (300 pRm -

2. To make changes to the mass, change the mass parameter value.

3. To change how the peptide mass is calculated, clear the Average Mass check box.
4. Click OK.

-

5 | Sequence Window - C:\PepFinder\Example mAb.fasta EI@

1: 10 0 an a0 50 &0 T
DVLMTQTPLS LEPVILEGDQAS ISCRISQYIV HINGHNTYLEW YLQHEPGQIPE LLIYEVINRF SGVPDREZGE

BO &0 100 110 120 130 lap
GIGTIDEILEI SBVEAEDLGV YYCFQG3HVE LTFGAGTELE IKBADAAPTV SIFPPFBEQL TSGGASVVCE
150 10 170 180 1s0 200 Z10
LENHFYPEDIN VEWEIDEGZER QNEVLHZWTD QDIEDSTYSEM ESTLTLTEDE YERENWNZYTCE ATHETSTEPI
Z: 11 al a1 41 51 61
VESFNRNECQ VQLEESGPEL VAPSQSLESIT CTVEGFSLLE YEVHWVRQPP GQCGLEWLMEI WEDESTDYNS
mn Bl o

7 B L] 101 111 121 131
ALESRISITE DHSESQUVFLE MESLQTDDTA EYYCTRAPYE HQYFAYWEQE TLVTVSAAET TEPPIVYPLAP

141 151 161 171 181 101 201
GEARQTD3MYV TLECLVHEGYF PEEVIVIWHNS GSLESEVHTE PAVLQSIDLYT LISEVIVESS TWEESETVICH

and Z3% more residues ...

mass to search = S04.33m (= 0.27)
1:H31-L38 = S04.40=m 1:P125-6133 = £04.41m Z:HTLI-VTE = S04.46= Z:H40E-HE1E = B04.40m

64 PepFinder User Guide Thermo Scientific



3 Viewing Results in the Sequence Window
Searching in the Sequence Window

Searching Disulfide-linked Peptides for a Specified Mass

2
0.0

Thermo Scientific

To search for a disulfide-linked peptide fragment matching a specific mass in a
sequence

. To look for linked peptides, in the Sequence window, choose Actions > Search Mass of

Disulfide-Linked Fragments.

The disulfide bond is the weak link in many molecules. The most important reaction of
disulfide bonds is their cleavage, which occurs by reduction using a variety of reductants.

The application opens the Search Peptide Mass dialog box.

Search Peptide Mass @
Mazs |2787.3214) [~ Average Mass
Azcuracy |3EIEI |ppm ﬂ

. To make changes to the mass, change the Mass parameter value or clear the Average Mass

check box.

. Define the accuracy of the search in ppm.

. Click OK.

The Disulfide Search Options dialog box opens.

Disulfide Search Options @

i i |4 =
Maximum Mumber of Hits =
t aximum Mumber of Disulfide Bonds =
b airmurm Mumber of [dentical Chains 3 gy |
i the: Moleculs =]
Optiong

Reduced LC/MS Run

|N0ne j
Ok | Cancel |

Set the maximum number of search results before the application stops searching for
more disulfide-linked peptides.

Valid values: 2 to 4000
Default: 2048
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6. Specify the maximum number of disulfide bonds.

Valid values: 1 to 16

Default: The number of cysteines in the sequence divided by 2
7. Set the maximum number of identical chains in the molecule.

For example, if the molecule is a disulfide-linked homodimer, then set this parameter to
2.

Valid values: 1 to 8

Default: 2
8. If you allow free cysteine residues in the molecule, select the check box.
9. Select a file containing a reduced LC/MS run.

If you have both reduced and non-reduced data files, you can process both data files in
the same experiment to generate more reliable disulfide assignments. When loading your
data files (.raw), select both reduced and non-reduced at the same time by using the
CTRL or SHIFT key to select multiple files. Then in the Disulfide Search Options box,
select the reduced raw file name from the list under Reduced LC/MS Run.

10. Click OK.

11. The application opens the Disulfide Bonds dialog box.

Disulfide Bonds o] @ ==
Ma== to Search = 2787.321m (%0.836Da)
1:N217-C219/2:M82-K102 = 2787.194m[1ss] 0.00

12. Click OK to close the box.
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Searching for Disulfide-Bond Assignments

Thermo Scientific

2
0.0

To show masses of fragments generated from CN-induced cleavages

1. To search for masses of fragments generated from CN-induced cleavages for disulfide

bond assignments (cleavages by aqueous ammonia at the N-terminus of cyanylated
cysteine residues), in the Sequence window choose Actions > Masses from CN Induced
Cleavages.

Immunoglobulin G (IgG) is the most abundant antibody isotope found in human blood
and works to control infection. Use the application to calculate elemental composition

and mass of different forms of IgG.

If you do not have too many cysteines in the sample, the application opens the CN
Induced Cleavages message box.

Click OK.

To automatically calculate the elemental compositions and average masses of
different chains and glycoforms of the IgG molecule

. In the Sequence window choose Actions > Masses from CN Induced Cleavages.

If the imported sequence is an IgG molecule, the application opens the Calculate IgG
Properties information? box.

The application uses atomic weights of elements from organic sources instead of IUPAC
standard atomic weights.

2. Click OK.
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Proteolytic Fragments

68

PepFinder User Guide

< To show all proteolytic fragments within a specified mass range

1. To show all peptide fragments within a mass range that have been created in response to

enzymes, whether the digestion is complete or not, in the Sequence window, choose
Actions > Show all Proteolytic Fragments.

The application opens the Range dialog box.

Range

Fange

1797

2. Make changes to the range if needed.

3. Click OK.

The application displays a list of proteolytic fragments, containing the sequence and

possible values for the theoretical m/z.

Proteolytic Fragments

=N R =)

D1_R24
525 K44
P45 XS0
P45 _KS5
P45 RS9
P45 REE
L51_KS5
L51 RS9
L51 RE6
V56_RS9
V56_RE6
V56 K79
VS6_RE2
F60_REE
F60_K79
F60_RE2
FE7_ K78
F&7 Re2
180_RE2
Va3 K108
L109 K112
L109_R113
R113

D148 K152
D148 K154

588

1864

177

1303

.3058 (1+)
30.1725(1+)
613.
1243.
1699,
2458,
649.
1105.
.0439(1+4)
475,
1233.
2518.

2874.

3304 (1+)
7409 (1+)
9854 (14)
3565 (1+)
4283 (1+)
6728 (1+)

2623 (14)
6335 (1+4)
2321 (14)
4493 (14)

3890 (1+)
2061.
2418.

9876 (1+4)
2048 (1+)

L6165 (1+4)
1659.
375.
2845,
.3235(1+4)
658 .
1180 (1+4)
L3352 (1+4)
.5094 (1+)

8337 (14)
2350 (1+)
3502 (1+)

4246 (14)

1294.6566 (2+)
1215.5899 (2+4)
307.1688 (2+)
622.3741 (24)
850.4963 (24)
1229.6819 (2+4)
325.2178 (24)
553.3400 (24)
932.5256 (2+)
238.1348 (24)
617.3204 (24)
1259.6197 (2+4)
1437.7283 (24)
380.1981 (2+4)
1031.4974 (2+)
1209.6060 (2+)
£52.3118 (2+)
830.4205 (2+4)

88.1212 (2+)
1423.1787 (2+4)
251.6654 (2+4)
329.7160 (24)

88.0631(24)
294.6712 (2+)
451.7584 (2+)

. 4401 (3+)
. 7290 (3+)
L1150 (3+)
.2518 (3+)
L3333 (34)
.1237 (3+)
L1476 (3+)
2291 (3+)
01385 (3+)
.0923 (3+)
L8827 (34)
.08

L8213 (3+)
L8012 (3+)
. 0007 (3+)
L7398 (34)
2103 (3+)
.9494 (34)
. 7499 (34)
L1216 (3+)
1127 (3+)
L1464 (3+)
. 0445 (34)
L7832 (3+)
L5080 (3+)

£
22 (34)

L0881 (44|

8319 (4+ »
2986 (44

6907 (44|
7518 (44] |

.3446 (44

1125(4+

7.1737 (44

7664 (44

L5710 (4+

1638 (4+

.3135(4+

3678 (44
1027 (4+
2524 (4+
3067 (4+

L6596 (4+
L7139 (4+
.5642 (44
0930 (4+

3363 (4+
3616 (4+

L5352 (4+
7.8392 (44
L3828 (4+
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Working with Amino Acid Substitutions

Thermo Scientific

Due to limitations in the MS/MS data, the PepFinder application might interpret many
artifacts produced during digestion and ionization as amino acid substitutions. To minimize
this action, the application also automatically performs a search of common
digestion/ionization artifacts before searching for amino acid substitutions.

However, you cannot eliminate all artifacts without eliminating potential amino acid
substitutions. Table 1 lists some common artifacts that the application might assign as amino
acid substitutions. Considering the inaccuracies in measurement (for example, the application
determines that an oxidized peptide has a change of 15 Da instead of 16 Da), the list can be
much larger.

Among these artifacts, the application most frequently assigns oxidations. Oxidation of
nearby residues causes a large proportion of misassigned amino acid substitutions because a
large proportion of misassigned amino acid substitutions results from oxidation of nearby
residues.

After the application detects a potential amino acid substitution, you must confirm it. Use any
of the methods below to confirm the amino acid substitution.

* High resolution spectrometry: Accurate measurement of the change on a high resolution
instrument will determine the exact elemental composition causing the change.

* Electron-transfer dissociation (ETD): ETD usually generates much higher sequence
coverage than CID, which helps determine the exact location of the change.

* Digestion with a different protease to generate a different peptide containing the
substitution: MS/MS analysis of this peptide can provide complementary information.

* N-terminal sequencing: When enough purified sample is available, perform N-terminal
sequencing for more definite confirmation when enough purified sample is available.

* Synthesis of the substituted peptides: You can compare their retention times and MS/MS
results to the peptide in the digest for confirmation.

* DNA confirmation of mutation (as opposed to amino acid misincorporation) through
sequencing a large number of library colonies.

Table 1. Common artifacts that can be assigned as amino acid substitutions (Sheet 1 of 2)

Assigned substitutions Change Possible modifications of nearby residues
D-G —58 Incomplete carboxymethylation of Cys
E-A -58 Incomplete carboxymethylation of Cys
F-V —48 Loss of 64 from oxidized Met

Y-D 48 Loss of 64 from oxidized Met

M-L -18 Dehydration

D-N -1 Amidation
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Table 1. Common artifacts that can be assigned as amino acid substitutions (Sheet 2 of 2)

Assigned substitutions Change Possible modifications of nearby residues
E-K -1 Amidation

E-Q -1 Amidation

N-I -1 Amidation

I-N 1 Deamidation of N or Q

K-E 1 Deamidation of N or Q

P-T 4 Trp oxidation

A-S 16 Oxidation

E-Y 16 Oxidation

P-L 16 Oxidation

S-C 16 Oxidation

V-D 16 Oxidation

D-H 22 Na+ adduct

V-M 32 Double Oxidation

G-V 42 Acetylation

[-R 43 Carbamylation of N-terminus or Lys
L-R 43 Carbamylation of N-terminus or Lys
A-D 44 Double Na+ adduct

C-F 44 Double Na+ adduct

D-Y 48 Triple oxidation

V-F 48 Triple oxidation

A-E 58 Carboxymethylation

G-D 58 Carboxymethylation

To evaluate the impact on your data results, consider these limitations:

* The original peptide must be present, and the acquisition process must provide good
quality MS/MS data. This means the peptide map must have enough coverage to cover
the amino acid in question.

* The substituted peptide ion must be present, and the acquisition process must provide
good quality MS/MS data. To increase the possibility that the application can collect your
MS/MS data, adjust the data-dependent settings in “Changing Data Processing Options”
on page 7.

* Even if the application obtains good quality MS/MS data, detecting amino acid
substitutions is not guaranteed due to potential artifacts previously mentioned.
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< To turn on the amino acid substitution search
1. Click [[] to open the Data Processing Options dialog box.

2. In the Search for Amino Acid Substitutions list, select the appropriate substitutions.
Select from No, All Substitutions, or Single Base Change:

* To avoid searching for substitutions, select No.

* Because amino acid substitutions caused by DNA mutations rarely have more than
one base change in the codons of the two amino acids, to search for DNA mutations,
select Single Base Change. With this option selected, the application displays amino
acid substitutions involving only one base change in their codons.

¢ To find all substitutions, select All Substitutions.

Data Processing Options e
Peak Detection Mass Measwement
Absolute M5 Signal Thieshold £ | ..
{1073 counts) [Default S/N=20] e i M Mass (D) 30000
Relative MS Signal Theeshold =1 - =
{% of Base Pesk) : = St 15 =
Redative Analog Theeshold =1
[ oflksiohiost Pook) 1 - Peptide Identiication
I'riﬂ:d Chromatographic Peak width  [g32 Masimum Peplide Mass 7000
mﬁmm Chuomatographec Peak 'width  [1 2g M oo Aeerery [pom) ,wij
Width of Gaussian Filler [represented as [5 i | c2 &l M5 /MS
1/n of chiomslographic pesk with) | = paA AR
Minirnurn Valley to be Considered a3 20 Disulfide Bonds Reduced hd
o Chiomatographic Peaks (%)
Minieri MS Peak Width (Da) - AR 2 CHO NGycen =]
i 0E
Masimum MS Peak Width (Da] 12 - Pl Cagicerce
Mass Tolerance [ppm for high-res or P | Max No. of Modifications/Peptide |1 ill
Da for lowe-res)
M ass Changes for r =N
Unspecified Modifications G i
lon Alignment Search for Amino Acid ;
. . . Substiutions ) =~
Mazirnurn Retention Time Skt (min) 243 No

Single baze change
All substibutions
Advanced Cancel
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Viewing Results in the MS/MS Window

In the MS/MS window, you can perform any of the following calculations on the peptide and
tandem spectrum.

* Predicting the theoretical tandem spectrum of the selected peptide sequencing

* Modifying a residue or making a disulfide bridge in the selected peptide by
double-clicking the residue

* Predicting a theoretical tandem spectrum of a modified or disulfide-linked peptide

Read these sections for information about viewing and changing results in the MS/MS

window.

Contents

Using the MS/MS Window to View Spectra
Changing the Spectrum View in the MS/MS Window
Using the MS/MS Window to Modify Spectra
Working With Spectra Files

Working with Ions

Working with Peptides

Using the MS/MS Window to View Spectra

The MS/MS window provides a clear way to analyze and compare spectra from different

peptides.

* Opening the MS/MS Window

* Viewing Spectra in the MS/MS Window

Thermo Scientific
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Opening the MS/MS Window

< To open the MS/MS window

1. In the Main window, open a saved project.

2. Choose View > MS/MS Window, or click the MS/MS icon (F)).

The MS/MS window can display two spectra at one time for comparison. The bottom
spectrum is called the primary spectrum and the top spectrum is called the secondary
spectrum. The application displays information about the selected peptide at the top of
the window. The application displays fragment assignments in the primary spectrum.

Viewing Spectra in the MS/MS Window

14

Review these sections for information about
* Viewing the Primary Spectrum
* Showing a Secondary Spectrum

Peptide information

viewing spectra in the MS/MS window.

Secondary spectrum

| MS/MS Wir [dow

&7 77
F5GS

[v2]225.4625m

NL=7.42001 TIC=1.1e+000

5

825.

T T T T T
Z00 300 400 500 800

NL = &.7e+004 TIC = 1.0e+008

miz (Secondary Spectrum, Similarity to Primary = 0.282, 7 =
I ry Sp ty y PREIYE T
1

T T T T T
700 800 200 1000 1100

A EEPS Bl me2 852.21@hod27.00 [120.00-1250.00]
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Viewing the Primary Spectrum

Thermo Scientific

% To view the primary spectrum

1. From the ion list view, click an ion retention time.

2. Choose View > MS/MS Window or click M.

The application displays the MS/MS window.

4 Viewing Results in the MS/MS Window

Using the MS/MS Window to View Spectra

The application can display two spectra in this window for comparison. You can move the

primary spectrum (bottom) to the top (secondary). You can also perform spectrum

prediction in this window. The application automatically updates the window whenever

you click the retention time of another entry in the ion list.

1B Masstinalyzer - [MS/MS Window] ==
" file Spectam  Yoew Options Actions Window Help LAt
DEd R & 't 8T - ORESE
1 11 21
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[yi7)1800. 5160m, 1802, 0da
e AL FTMEE = 6 E30 0 Full md 1290 S0GRaII7 50 (135 00-2000 00]

1282 :
81 w24 ? i 1t
il a2z v AL : LTI ez
b i . P i 1
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4 Viewing Results in the MS/MS Window
Using the MS/MS Window to View Spectra

Showing a Secondary Spectrum

R

% To show the ion in the secondary spectrum
Right-click an ion assignment in the primary spectrum and choose Simulate This Ion.

In this example, the MS/MS window shows selection of the red y11 ion assignment in the
primary spectrum.

Redy 11 ion
A FAssanakerer o« [BLEAS Window] R T = |
B vie  Spactnem  Views  OpUona Roonn  Wendow  Malp - =
.I‘|t.-'u T N e T B i & FE ™ 5
g8 308
HNTQFPFIMDTDG SYFVYSK

]

Senulane the bon

e Ty pr

DL LI 4] ._]w l ......

Fine Hipljs,_ pereia. Fi

In the secondary spectrum, the PepFinder application simulates what the ion for that
peptide should look like for an HCD high resolution MS/MS scan, allowing for quick
manual validation of the identification assignment.
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4 Viewing Results in the MS/MS Window
Changing the Spectrum View in the MS/MS Window

In the graphic below, the application simulates what the y11 ion for peptide

NTQPIMDTDGSYFVYSK should look like for an HCD high resolution MS/MS scan,

allowing for quick manual validation of the identification assignment.

| [ e =

e s gas e s s ey

1w O TW T [ B Rk

Changing the Spectrum View in the MS/MS Window

Follow these procedures to change the look of the Spectrum window or the spectrum itself.
* Increasing the Zoom Level in the Spectrum Window
* Restoring the Full-scan Spectrum
* Changing the Spectrum Location
* Deleting the Secondary Spectrum
* Displaying a Specific Mass Range (Spectrum)
* Changing Line Width
* Changing Fonts

* Adding Text to an MS/MS Window

Increasing the Zoom Level in the Spectrum Window

< To increase the zoom level in the MS/MS window
1. Choose either the primary or secondary spectra.

2. Drag the cursor over the area of interest.
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4 Viewing Results in the MS/MS Window
Changing the Spectrum View in the MS/MS Window

The application changes the zoom level of both spectra.

7| MS/MS Window

miz (+3, O Exactive)

=8 = T
410 az0 430
SHWE c
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NL = 2.0e+008 TIC = 6.8e+007 miz (Similarity = 0.724) FTMS + p ESI d Full ms2 968, 77@hcd27.00 [130.00-2890.00)
y21++
1195 580
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1186 552 yio
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A 1183.564 | | 1192 529 | | | 1211.537
1 Ly = Ly | . . . :
1170 1175 1180 1185 1180 1195 1200 1205 1210 1215

Restoring the Full-scan Spectrum

R

< To display the full-scan spectrum after changing the zoom level

In the Spectrum view, double-click the Spectrum window to restore the original version.

The application restores both spectra.

Changing the Spectrum Location

< To change the primary spectrum location

1. Select the primary spectrum.

2. Right-click and choose Move to Secondary.

The application moves the primary spectrum into the secondary location.

Deleting the Secondary Spectrum

< To delete the secondary spectrum
1. Select the secondary spectrum.

2. Right-click and choose Delete Spectrum.

The application deletes the secondary spectrum.
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4 Viewing Results in the MS/MS Window
Changing the Spectrum View in the MS/MS Window

Displaying a Specific Mass Range (Spectrum)

< To display a specific mass range for a spectrum
1. Select the ion retention time.

2. In the MS/MS window, right-click an ion, and choose Mass Range, or select an ion and
choose Edit > Range.

A Range dialog box opens, displaying the current mass range.
Range @

e [1797 ﬂ

3. Type in values to display a new mass range.

4. Click OK to change the visible mass range.

Changing Line Width

% To change the line width of the primary spectrum

1. To change the line width on the primary spectrum, right-click the spectrum and choose

Line Width.
2. Type a value in the dialog box and click OK to change the line width, measured in points.
The application changes the spectrum display to the new line width.

1 MS/MS Window = e |
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4 Viewing Results in the MS/MS Window
Changing the Spectrum View in the MS/MS Window

Changing Fonts

< To change the font size or style in the Spectrum window
1. Select an area in the window and right-click.
2. Choose Font to display font options.

3. Choose from among the fonts, font styles, and sizes displayed.
4. Click OK.

Font

Font style:
|Regular

rial monospacec Narrow Bold

Baskerville Old Face Narrow Bold ftali|=| |14
Bavhavs 93 Bold 12
Bell MT - |Bold Italic - |20 &
Sample
AaBbYyZz
Script:
|Westem ﬂ

Adding Text to an MS/MS Window

< To add text to or modify text in an MS/MS window
1. Click the Add Text icon ( T ) in the toolbar to open the Text dialog box.
2. Type text into the box and click OK to add it to the Spectrum view.
3. To hide the inserted text, right-click the text and choose Hide
4. To move the text, drag it to a preferred location.
5. To edit the text, double-click the message and type in changes.
6. To change the font, right-click and choose Font, choose a font, and click OK.

7. To delete a text block, right-click the block and choose Delete.
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4 Viewing Results in the MS/MS Window
Using the MS/MS Window to Modify Spectra

Using the MS/MS Window to Modify Spectra

You can use the MS/MS window to define or change a spectrum.
. Deﬁning Spectrum Properties

* Recalibrating a Spectrum

Defining Spectrum Properties

< To define spectrum properties
1. In the MS/MS window, choose Options > Spectrum Properties.

The Spectrum Properties dialog box opens.

Spectrum Properties @
Precursor Mass Accuracy (ppm)
M5 M3 Instrument | Q) Exactive ﬂ
MS/MS Data Mode | Centroid |
M5/MS Resolution at 400 | 17500
Precursor Mono-isotopic | 969.118
Parent Charge 3 j
Fragment Method | HCD ﬂ
"Energy” Il?—ﬂ
Reaction Time {ms) | 0.1
Isolation Width {m/z) | 2
Scan Range {m/z) | 130 to | 2000

QK | Cancel |

2. To specify the precursor mass accuracy in ppm, type a value in the box.

3. To select an instrument type, select an instrument from the MS/MS Instrument list.
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4 Viewing Results in the MS/MS Window
Using the MS/MS Window to Modify Spectra

4. To choose a mode for the MS/MS data, select from these options:
* Select Centroid to show a single line.
* Select Profile to show the profile.

For automated processing, the application loads the spectra automatically as centroid
data, but when you perform manual spectral averaging in the displayed chromatogram,
the application displays it as a profile dataset.

. To specify the resolution, type a value in the box.

. To specify the m/z of the precursor ion, type a value in the box.

NN W

. To identify the parent charge, type a value in the box.
8. To select a fragment method, select one of these options:
¢ ETD (electron-transfer dissociation)
* ETD with sa (electron-transfer dissociation with supplemental activation)
* HCD (higher energy collision-induced)
9. To specify a theoretical closing energy level, type a value in the box.
10. To set a reaction time, type a value in the box.
11. To specify the m/z of the isolation width, type a value in the box.
12. To define the scan range, type a start and end time in the boxes.

13. Click OK to change the spectrum.

Recalibrating a Spectrum

To recalibrate the spectrum so that you can compare it to external libraries, use this procedure.

% Torecalibrate a spectrum
1. Choose Spectrum > Recalibrate Spectrum.
The application displays a message similar to this one:

PepFinder 23

[e:l Recalibrate spectrum with mass shift = -3 ppm), offset = 0 mDa?

2. Click Yes.
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4 Viewing Results in the MS/MS Window
Working With Spectra Files

Working With Spectra Files

To view or export spectrum data, use any of these procedures.
* Exporting the Primary Spectrum
* Exporting the Secondary Spectrum
* Creating a Fragment Coverage Map for the Spectrum
* Copying a Spectrum List
* Copying a Spectrum

* Setting Search Options

Exporting the Primary Spectrum

% To export the primary spectrum
1. In the MS/MS window, choose File > Export Primary Spectrum.
2. In the browse box, name the file and click Save.

The application exports a file containing the primary spectrum in the MS/MS window.

Exporting the Secondary Spectrum

< To export the secondary spectrum
1. In the MS/MS window, choose File > Export Secondary Spectrum.
2. In the browse box, name the file and click Save.

The application exports a file containing the secondary spectrum in the MS/MS window.
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4 Viewing Results in the MS/MS Window
Working With Spectra Files

Creating a Fragment Coverage Map for the Spectrum

% To create a sequence coverage map for a spectrum
1. In the MS/MS window, choose File > Create Fragment Coverage Map.
The Sequence Coverage Map dialog box opens.

The application calculates the percent of coverage. Peptides are labeled with their
retention time and color-coded with their intensity (red, yellow, green and cyan), with red
as most intense and cyan as the least intense.

Sequence Coverage Map @

Residues per Row

Minimum Peak Area
(10e3)

Minimum Confidence a

11717

Maximum Peptide Mass | 2904.33

QK | Cancel |

2. Specify the number of residues per row.

Valid values: 2 to 500
Default: 50

3. Define the minimum peak area.
Valid values: 0 to 1e+006
Default: 0

4. Specify a level for minimum confidence.
Valid values: 0 to 1
Default: 0.8

5. Define the maximum peptide mass.
Valid values: 100 to 100000
Default: 8000
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4 Viewing Results in the MS/MS Window
Working With Spectra Files

6. Click OK to open a browse box and save the fragment coverage map.

Fragment Coverage Map

Average Structural Resolution = 1.1 residues

12 o 21 p.o B

SR A T oL SRV i B oL Tk

12 3 4567 30101112131415161718102021 22232425

SNWEAGNTFTCSVLHEGLHNHHTEK

b21-+(1196.6) [ra514.3)
b10B3J370.0) | y15+-(899.4)
be[3+](216.1) | y19++(1131.5)
5(388.2) | ¥20++(1160.0)
ba(517.2)] y21++(1195.6)
b3 | y22++{1260.1)
62 | ¥23+H1353.1) |
| Y2A[3+](940.9) i
| F18+{1074.5)
| y17++(1024.0)
| ¥16++(930.0)

| 714(1637.8)
| ¥13(1550.8)
| y12(1431.7)
¥11(1338.6)
v10{1201.6)

Color Code for Ion Intensity
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4 Viewing Results in the MS/MS Window
Working With Spectra Files

Copying a Spectrum List

86

PepFinder User Guide

< To copy a spectrum list

1. In the MS/MS window, display the spectrum.

2. Choose Spectrum > Copy type of spectrum Spectrum List, or right-click the Spectrum

view and choose Copy Spectrum List.

If you chose Primary, the application copies the primary spectrum list. If you chose

Secondary, the application copies the secondary spectrum list.

The application copies the list, containing the 72/z and the intensity, to the Clipboard.

3. Paste the list into a text application.

" Untitled - Notepad ol ==
File Edit Format View Help

1836.7942 3.243e+0031890. 8075 4.410e+003 -
1891.8101 4.615e+0031892.8130 1.800e+003
1893.8157 4.899e+0021894 . 8184 9.461e+001
1939.8756 2.444e+0021940.8783 2.643e+002
1941.8810 1.057e+0021942.8837 2.954e+001
1975.8967 1.117e+0031976.8994 1.236e+003
1977.9021 5.030e+0021978.9048 1.433e+002
1979.9075 2.898e+0011985.8810 4.334e+003
1986.8804 5.920e+0031987.8792 3.190e+003
1988.8804 1.063e+0031989.8799 2.575e+002
1990.8760 2.897e+0012003. 8916 4.539e+004
2004 .8942 5.119e+0042005.8969 2.111e+004
2006.8997 6.105e+0032007.9023 1.253e+003
2112.9556 1.527e+0032113.9583 1.847e+003
2114.9609 8.013e+0022115.9636 2.450e+002
2116.9663 5.312e+0012122.9399 1.411e+003
2123.9426 1.718e+0032124.9453 7.486e+002
2125.9480 2.300e+0022126.9507 5.012e+001
2140.9504 2.357e+0042141.9531 2.901e+004
2142 .9558 1.275e+0042143.9585 3.951e+003
2144 .9614 8.685e+0022236.9829 4.732e+002
2237.9856 6.187e+0022236.9883 2.833e+002
2239.9910 9.197e+0012240.9937 2.117e+001
2254.9934 1.563e+0042255.9961 2.067e+004
2256.9988 9.537e+0032258.0015 3.122e+003
2259.0042 7.246e+0022392.0522 3.955e+003
2393.0549 5.689e+0032394.0579 2.774e+003
2395.0605 9.665e+0022396.0632 2.386e+002
2529.1113 1.981e+0022530.1140 3.099e+002
2531.1167 1.591e+0022532.1194 5.880e+001
2533.1221 1.539e+0012630.1589 2.332e+002
2631.1616 3.879e+0022632.1643 2.064e+002 |ﬂ
2633.1670 7.954e+0012634.1697 2.169e+001] L=
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4 Viewing Results in the MS/MS Window
Working With Spectra Files

Copying a Spectrum

< To copy a spectrum
1. In the MS/MS window, display the spectrum.

2. Choose Spectrum > Copy type of spectrum Spectrum or right-click the Spectrum view
and choose Copy Spectrum.

If you chose Primary, the application copies the primary spectrum. If you chose
Secondary, the application copies the secondary spectrum.

The application copies the spectrum to the Clipboard.

15497

y21++
11956

y20++
b2 11600
2021
b3
3882 V22++
yd 12601 44
316.1 5143 v 1338.6
V6 vib+ oo IHERS ’ V12
30.1 i 513 y6 9500 y19-+4DAro* WELT
[+ 10[ft] o T8 Ay1ae B yp3++ RER ot yi5 y16
| I i t“ | il 33_]5ﬁb% ;11”:;12“4'183194 ] I { } l 1550.5 16378 1797.8 18989
M‘ el AN PRI 115 5T T OO IO v EAIOTY POV 1 W 1 L ol | .
200 400 600 800 1000 1200 1400 1600 1800 2000

Pasting a Spectrum

% To compare two spectra with different retention times
1. Select the new retention time.
2. Make the Spectrum view active by clicking the square in the corner of the area.
3. Copy the spectrum.
4. Select the retention time of the spectrum you want to use for comparison.

5. Choose Spectrum > Paste Data as type of spectrum Spectrum to paste the spectrum into
the MS/MS window to compare the two spectra.

If you chose Primary, the application pastes the spectrum as the primary spectrum. If you
chose Secondary, the application pastes the spectrum as the secondary spectrum.

Setting Search Options

% To define fragment ion search options

1. In the Spectrum window, choose Options > Search Criteria.
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4 Viewing Results in the MS/MS Window
Working with lons

Use the Search Criteria dialog box to set the criteria when searching fragment ions to
assign ion types in the spectrum.

The Search Option dialog box opens.
Search Option @

Mazs Accuracy 100 ﬂ ||:||:|n'| j
Label Threshald (%] |1 :II
Farent Charge |3 j

ak | Cancel |

2. To set a level for the mass accuracy, type a value in the Mass Accuracy box and select
either ppm or daltons to specify the value type.

Valid values: 0.0001 to 2000
Default: 100

3. To specify the smallest ion (relative to the most intense ion) that is labeled, type a value in

the Label Threshold (%) box.
Valid values: 0 to 100
Default: 1
4. To specify the charge state of the parent ion, type a charge level in the Parent Charge box.

Valid values: All integers
Default: 2

Working with lons

You can analyze or simulate an ion (performing a theoretical calculation of the isotope
pattern) or remove an ion label by right-clicking the label.

* Removing the Ion Label
* Analyzing an lon

* Working with Fragment lons
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4 Viewing Results in the MS/MS Window
Working with lons

Removing the lon Label

< To remove the ion label
1. Right-click the ion in the spectrum.

2. Choose Remove This Ion Label.

The application removes the label.

Analyzing an lon

You can create a theoretical calculation of the isotope pattern by simulating an ion.
Performing a protein analysis

% To simulate an ion and perform top-down protein analysis in the MS/MS window
1. Open the MS/MS window by choosing View > MS/MS Window or by clicking M.
1. Select the ion and right-click the ion label (in red).

2. Choose Simulate This Ion to calculate the theoretical isotope pattern of the ion and
compare the results to the theoretical pattern to confirm the fragment assignments.

The application displays the theoretical calculation of the isotope pattern in the upper

spectrum.
| MS/MS Window [ ]
67 3
FS5GSGSGTDFE TLE
[¥8]1925.4625m
NL =7.42-001 TIC = 1.1+000
52
T T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100
/z (Secondary Spectium, Similsrity to Py =0.292, pvalue =1 1) :
NL = 8.7e+004 TIC = 1.0e+008 miz (Secondary Specium, Similarity fa Primery = 0.292, pvalue = 130010 £o) 4 £yl me2 852.31@hod27.00 [1230.00-1250.00]
2074 i1
. 1088 5
b2 ~ s25.5 12
Sl 8 10 1;5‘
b3-HIO ¥3 7814 x y 56.8
162.1 ‘ 274.1 812 55 i " 388.4 e *
vl - I b5-HIO-H2O++ H+ g3 g v = B-H2 2
¥2 | b3 3341 e N L 207.
| I - .‘ TR e ; Bt s o : L e
200 200 400 500 00 700 200 00 1000 1100
miz [Primary Spectrum, $2@HGCD 27%(0.10ms), w = 2 0, Q Exadtive, R = 17500, 130-1350]

The application calculates theoretical isotope patterns based on the following:
* Binomial expansion if the ion is less than 25 kDa
* Simulation of 200000 molecules if the ion is above 25 kDa

3. To perform isotope simulation from the elemental composition (CHNOS only), choose
Action > Simulate Ion Isotope Pattern.
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4 Viewing Results in the MS/MS Window
Working with lons

After you are satisfied with the fragment assignments, you can create a sequence coverage map
so that you can specify breakage points for your ion (for example, after K). For more
information, see “'Io create a sequence coverage map for a spectrum” on page 84.

Working with Fragment lons
Use these procedures to define and export fragment ions.
* Searching for Fragment Ion Types

* Exporting Fragment Ions

Searching for Fragment lon Types

< To select types of fragment ions
1. In the MS/MS window, choose Options > Select Fragment Ions to Search.

The Select Fragment Ions to Search dialog box opens.

Select Fragment Ions to Search @
[ A [T X
v B v [CID)
[~ cC [~z [ECD/ETD)
¥ Hz20 [~ Intemal CID Fragments
[ -MH3 [ Internal Immaniurm

[ Arning Acid [rmmanium

QK. | Cancel |

2. To set the criteria for searching fragment ions for assigning ion types in the spectrum,
select options in this dialog box that you want identified as fragment types.

3. Click OK to start the search.
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Exporting Fragment lons

4 Viewing Results in the MS/MS Window
Working with Peptides

To export a list of fragment ions

. In the MS/MS window, choose File > Export Fragment Ions to export a list of fragment

ions that match the assigned peptide sequence.
In the browse box, name the file and click Save.

The application exports the primary spectrum in the MS/MS window.

-

m/z, Intensity, Fragment ion
147.113,16536.7,y1
217.097,25627.8,b2-H20
235.108,4755%2.7,b2
260.197,9631.52,vy2
274.12,26476.3,b3-H20
292.129,8361,b3
361.148,3453.97,b4-H20
361.245,27663.8,y3
400.155,2321.76,b5-2H20
418.164,2616.63,b5-H20
454.232,2715%.06, y9-H20++
469.176,2389.18,b6-3H20
487.18%9,2072.62,b6-2H20C
488.743,4044.5, y10-2H20++
450.306,3551.88, y4-H20
497.747,10%31.2, y10-H20++
505.1593,2735.53,b6-H20
508.313,32552.1,v4
517.247,2580.12, y11-2H20++
526.258,1365%4.6,y11-H20++
560.766,1581.35, y12-2H20++
561.271,3850.26,b12-2H20++
569.775,5686.66,y12-H20++
623.337,14241.3,¥5
724.386,10475.9,vy6
T763.412,2263.64,y7-H20
778.302,2727.71,b5%-H20C
781.411,38312.2,v7
850.44,2467.52,y8-H20
868.445,32712.9,y8
907.454,6730.67,y9-H20

nAE Arn Crann 0 oon

4 1 2

100% (=) {J @

m

Working with Peptides

Use these procedures to view peptide properties and label proteolytic peptides. You can also

create a list of proteolytic fragments.

Thermo Scientific

Showing Peptide Properties

Predicting MS/MS
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Working with Peptides

Showing Peptide Properties

< To show peptide properties
1. In the MS/MS window, choose Actions > Show Peptide Properties.
The Peptide Properties window opens.

Peptide Properties E E= @

Monoisotopic Mass = 2617.3091378
Average Mass = 2618.989

BEmino Acid Composition:
Al R1 NO D2 C1 G1 Q2 EO HO I1 L4 KO M1 FO P2 S5 T2 WO YO V2 J0 UQ 00 =0 t0O y0

Elemental Composition (Before Modification):
Cl10 Hiseg 039 N30 S2

Estimated Extinction Coefficient:
214nm: 24535 M"-1 cm"-1
280mm: 0 M*-1 cm™-1

2. Click OK.

Predicting MS/MS

The PepFinder application uses kinetic models to predict peptide MS/MS. Use uppercase

one-letter code for peptide sequence. You can also use the following special codes.

Code Definition

J carboxymethylated cysteine

U carboxyamidomethylated cysteine

@) oxidized methionine

Sty phosphorylated serine, threonine, and tyrosine, respectively

* For a modification, put the modification in parentheses after the sequence. For example,
AADECFGHK(C5+250)(H8-9) means Cys at position 5 is modified by +250 u, and His
at position 8 is modified by -9 u. AANASAA(N3+A2GOF) means Asn at position 3 is
glycosylates with A2GOE.

* To define a disulfide bond, put the bond in parenthesis. For example,
ADCAGHTYCHPEK(C3-C9) means Cys at position 3 and Cys at position 9 are linked
by a disulfide bond.

* For collision energy, specify normalized collision energy (%) for LCQ/LTQ, volts for
Q-TOE and the reagent ion AGC target value for ETD.
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4 Viewing Results in the MS/MS Window
Working with Peptides

< To perform batch prediction of a list of peptides

1. Save the peptide list to a text file.

Each line in the file contains the peptide sequence followed by the charge state. Almost all

deliminators work. If the charge is not given, the application estimates the number of

charges based on the amino acid composition and peptide length.

2. In the MS/MS window, choose Actions > Predict Peptide MS/MS (Kinetic Model) to
perform batch prediction for a peptide dataset.

3. In the Prediction of Peptide MS/MS Spectrum dialog box, set the appropriate collision

Prediction of Peptide MS/MS Spectrum @

Sequence m
Charge 2 :ll Fragmentation Method HCD -

Isolation Width 2 Instrument Q Exactive -
Resolution 17500 Collision Energy (%% or V) ’2],7 |
at m/z 400 or Reagent Target (ETD) |

Activation Time (ms) |0.1 :ll Put Spectrum in |Sec0ndary (Top Panel) j

energy, isolation width, and instrument model.

a.

To set charge values, type a value in the box.
Valid values: 1-100

Default: 0.8
To define the Isolation Width Valid, type a value in the box.

Valid values: 0.1 to 40
Default: 1

To define resolution at 7m/z 400, type a value in the box.
Valid values: 100 to 5000000
Default: 17500

To specify activation time (ms), type a value in the box.
Valid values: 0 to 1000
Default: 1000
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e. To define a fragmentation method, select from the following:
Valid values: CID, CID with WB activation, ETD, ETD with supplemental
activation, ECD, HCD
Default: HCD
f.  To choose an instrument, select an instrument name from the list.
g. To define collision energy (% or V) or reagent target (ETD), type a value in the box.
Valid values: 350 to 1e+007
Default: Read from raw data file
h. To put the spectrum in a specific location, select from Primary (Bottom Panel) or
Secondary (Top Panel).
Default: Secondary (Top Panel)
4. Click OK if you want isotopic peaks to be predicted (otherwise, each ion is represented as
a single ion at average).
The application displays the changes in the MS/MS window.
7 MS/MS Window o o] (]
1 11
FSGSGSGTDF TLE
fy01925. 4625
ML = 1.1e+006 TIC = 9.5e+006
147.1
235.1
2602 508.2
ok s — 781.8 5755 1065.5
2924 eo R 881.3 704 868.4 10125 65
||l .ll I | i 43‘|’ . I ‘B?"I l Ll IF‘IM L T '| . 11Tk : .
200 300 400 500 800 700 800 200 1000 1100 1200 1200
NL = 8 7e+004 TIC = 1.0e+006 m/z (Secendary Specium. Similarity to Primary =0.736. pvalue = S85808) ) Eol 4 Full ms2 652.21@0cd27.00 [120.00-1350.00]
2071 y11
¥a 1069.5
nz _ 9255 .
o o i ¥7 Ve i 11‘:;‘;}
182.1 ’ :2)-?:1“ 812 a0R3 55 EEES 8884 1012.5 “:;
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200 300 400 500 800 700 800 200 1000 1100 1200 1300
miz [Frimary Specirum, +2@HCD 27%(0.10ms), w = 2.0, Q Exactive, R = 17500, 130-1250
The application also saves the results in a file called MSMSPredict.txt. Rename it to a
meaningful name.
Below is the format of MSMSPredict. txt:
Line 1: Total number of spectra in the file
Line 2: Sequence of peptide 1
Line 3: Description of peptide 1
Line 4: Charge of peptide 1
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Line 5: Fragment method of peptide 1 (1 for CID, 2 for ETD, 3 for ETD with

supplemental activation)

Line 6: Collision energy (or reagent ion target value for ETD) of peptide 1
Line 7: Reaction time of peptide 1 (in seconds)

Line 8: Isolation width of peptide 1

Line 9: Instrument model of peptide 1 (1 for LCQ, 2 for LTQ, 3 for Orbitrap, 4 for
LTQFT, 5 for QTOF)

Line 10: Resolution of peptide 1 at 7/z 400

Line 11: Scan range of peptide 1

Line 12: Total number of mass-intensity pairs of peptide 1
Lines 13 to n: Mass-intensity pairs of peptide 1

Line n+1: Sequence of peptide 2
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	6. Click OK to display the sequence coverage map, as in the following example for the mAb experiment.


	Creating a Modification Summary
	To create a modification summary
	1. Choose File > Create Modification Summary.
	2. To define the percentage of top modifications for peptides, type a value from 1 to 100 in the Peptides: Top box.
	3. To define the percentage of top modifications for charge states, type a value from 1 to 100 in the Charge States: Top box.
	4. To specify the minimum modification level to display, type a value from 1 to 100 in the Minimum Modification Level box.
	5. Click OK to create a report similar to the one below.




	Viewing Results in the Sequence Window
	Modifying Data in the Sequence Window
	Viewing Protein Sequences
	Opening the Sequence Window
	To open the Sequence window

	Displaying Mass Values
	To select a method for displaying the value

	Selecting a Peptide
	To select a peptide
	1. Choose Sequence > Select Peptide.
	2. In the dialog box, type a range for the peptide and click OK.


	Displaying a Protein’s Mass
	To see the mass of a specific protein
	1. Click the Sequence window.
	2. Drag across the complete protein.


	Finding Residue Information
	To find residue information
	1. Choose View > Sequence Window to open the Sequence window.
	2. To view or modify a protein, double-click any residue in the Sequence window to open the Residue Properties and Modifications dialog box.
	3. Click OK.


	Viewing Peptide Information
	To view peptide properties
	1. To view peptide and display properties, right-click the peptide and choose Select Peptide/Display Properties.
	2. Click OK.


	Changing Font Appearance
	To change the font type, style, or size in the Sequence window
	1. Right-click an area of the Sequence window and choose Font to display the Font dialog box.
	2. Choose font values and click OK.


	Copying the Sequence Window Contents
	To copy the contents of the Sequence window
	1. In the Sequence window, right-click and choose Copy.
	2. Paste the contents of the Clipboard into a document.


	Reviewing the Print Setup
	To review and make changes to the print setup
	1. Choose File > Print Setup.
	2. Make changes as needed.
	3. Click OK.


	Printing a Protein Sequence
	To print a protein sequence
	1. Choose File > Print (or choose File > Print Preview to view the file before printing).
	2. Click OK.



	Modifying Sequences
	Adding or Editing a Sequence Manually
	To add or edit a sequence manually
	1. Choose Sequence > Input/Edit sequence to open the Input Sequence dialog box.
	2. Paste a sequence into the dialog box, and click OK.


	Adding a Protein Sequence File
	To add a protein sequence file
	1. Choose File > Add a Protein Sequence to open a browse box.
	2. Select a FASTA file and click Open to add it.


	Importing a Protein Sequence
	To import a protein sequence
	1. Choose File > Import Protein Sequence.
	2. Select the protein sequence file (PMF) from the browse box and click Open.


	Importing a DNA Sequence File
	To import a DNA sequence file
	1. Choose File > Import DNA Sequence.
	2. Browse to the location of the DNA file and select the file.
	3. Click Open to import it.


	Saving a Protein Sequence
	To save a protein sequence
	1. Choose File > Save Sequence As...
	2. Type a name in the browse box and click Save to save the file.


	Identifying False Positives
	To identify false positives


	Modifying Residue Properties
	To modify residue properties
	1. From the Sequence window, double-click a residue to display the Residue Properties and Modifications dialog box.
	2. Select a side chain modification.
	3. Click OK to make the changes.


	Performing a Theoretical Digest
	To perform a theoretical digest
	1. In the Sequence window, choose Actions > Theoretical Digest.
	2. To make changes to the mass before performing the search, choose Actions > Search Mass to change the mass value or clear the Average Mass check box.
	3. Click OK.



	Searching in the Sequence Window
	Searching for a Specified Mass
	To search for a peptide fragment matching a specific mass in a sequence
	1. In the Sequence window, choose Actions > Search Mass.
	2. To make changes to the mass, change the mass parameter value.
	3. To change how the peptide mass is calculated, clear the Average Mass check box.
	4. Click OK.


	Searching Disulfide-linked Peptides for a Specified Mass
	To search for a disulfide-linked peptide fragment matching a specific mass in a sequence
	1. To look for linked peptides, in the Sequence window, choose Actions > Search Mass of Disulfide-Linked Fragments.
	2. To make changes to the mass, change the Mass parameter value or clear the Average Mass check box.
	3. Define the accuracy of the search in ppm.
	4. Click OK.
	5. Set the maximum number of search results before the application stops searching for more disulfide-linked peptides.
	6. Specify the maximum number of disulfide bonds.
	7. Set the maximum number of identical chains in the molecule.
	8. If you allow free cysteine residues in the molecule, select the check box.
	9. Select a file containing a reduced LC/MS run.
	10. Click OK.
	11. The application opens the Disulfide Bonds dialog box.
	12. Click OK to close the box.


	Searching for Disulfide-Bond Assignments
	To show masses of fragments generated from CN-induced cleavages
	1. To search for masses of fragments generated from CN-induced cleavages for disulfide bond assignments (cleavages by aqueous ammonia at the N-terminus of cyanylated cysteine residues), in the Sequence window choose Actions > Masses from CN Induced C...
	2. Click OK.

	To automatically calculate the elemental compositions and average masses of different chains and glycoforms of the IgG molecule
	1. In the Sequence window choose Actions > Masses from CN Induced Cleavages.
	2. Click OK.


	eolytic Fragments
	To show all proteolytic fragments within a specified mass range
	1. To show all peptide fragments within a mass range that have been created in response to enzymes, whether the digestion is complete or not, in the Sequence window, choose Actions > Show all Proteolytic Fragments.
	2. Make changes to the range if needed.
	3. Click OK.



	Working with Amino Acid Substitutions
	Table 1. Common artifacts that can be assigned as amino acid substitutions (Sheet 1 of 2)
	To turn on the amino acid substitution search
	1. Click to open the Data Processing Options dialog box.
	2. In the Search for Amino Acid Substitutions list, select the appropriate substitutions. Select from No, All Substitutions, or Single Base Change:



	Viewing Results in the MS/MS Window
	Using the MS/MS Window to View Spectra
	Opening the MS/MS Window
	To open the MS/MS window
	1. In the Main window, open a saved project.
	2. Choose View > MS/MS Window, or click the MS/MS icon ().


	Viewing Spectra in the MS/MS Window
	Viewing the Primary Spectrum
	To view the primary spectrum
	1. From the ion list view, click an ion retention time.
	2. Choose View > MS/MS Window or click .


	Showing a Secondary Spectrum
	To show the ion in the secondary spectrum



	Changing the Spectrum View in the MS/MS Window
	Increasing the Zoom Level in the Spectrum Window
	To increase the zoom level in the MS/MS window
	1. Choose either the primary or secondary spectra.
	2. Drag the cursor over the area of interest.


	Restoring the Full-scan Spectrum
	To display the full-scan spectrum after changing the zoom level

	Changing the Spectrum Location
	To change the primary spectrum location
	1. Select the primary spectrum.
	2. Right-click and choose Move to Secondary.


	Deleting the Secondary Spectrum
	To delete the secondary spectrum
	1. Select the secondary spectrum.
	2. Right-click and choose Delete Spectrum.


	Displaying a Specific Mass Range (Spectrum)
	To display a specific mass range for a spectrum
	1. Select the ion retention time.
	2. In the MS/MS window, right-click an ion, and choose Mass Range, or select an ion and choose Edit > Range.
	3. Type in values to display a new mass range.
	4. Click OK to change the visible mass range.


	Changing Line Width
	To change the line width of the primary spectrum
	1. To change the line width on the primary spectrum, right-click the spectrum and choose Line Width.
	2. Type a value in the dialog box and click OK to change the line width, measured in points.


	Changing Fonts
	To change the font size or style in the Spectrum window
	1. Select an area in the window and right-click.
	2. Choose Font to display font options.
	3. Choose from among the fonts, font styles, and sizes displayed.
	4. Click OK.


	Adding Text to an MS/MS Window
	To add text to or modify text in an MS/MS window
	1. Click the Add Text icon () in the toolbar to open the Text dialog box.
	2. Type text into the box and click OK to add it to the Spectrum view.
	3. To hide the inserted text, right-click the text and choose Hide
	4. To move the text, drag it to a preferred location.
	5. To edit the text, double-click the message and type in changes.
	6. To change the font, right-click and choose Font, choose a font, and click OK.
	7. To delete a text block, right-click the block and choose Delete.



	Using the MS/MS Window to Modify Spectra
	Defining Spectrum Properties
	To define spectrum properties
	1. In the MS/MS window, choose Options > Spectrum Properties.
	2. To specify the precursor mass accuracy in ppm, type a value in the box.
	3. To select an instrument type, select an instrument from the MS/MS Instrument list.
	4. To choose a mode for the MS/MS data, select from these options:
	5. To specify the resolution, type a value in the box.
	6. To specify the m/z of the precursor ion, type a value in the box.
	7. To identify the parent charge, type a value in the box.
	8. To select a fragment method, select one of these options:
	9. To specify a theoretical closing energy level, type a value in the box.
	10. To set a reaction time, type a value in the box.
	11. To specify the m/z of the isolation width, type a value in the box.
	12. To define the scan range, type a start and end time in the boxes.
	13. Click OK to change the spectrum.


	Recalibrating a Spectrum
	To recalibrate a spectrum
	1. Choose Spectrum > Recalibrate Spectrum.
	2. Click Yes.



	Working With Spectra Files
	Exporting the Primary Spectrum
	To export the primary spectrum
	1. In the MS/MS window, choose File > Export Primary Spectrum.
	2. In the browse box, name the file and click Save.


	Exporting the Secondary Spectrum
	To export the secondary spectrum
	1. In the MS/MS window, choose File > Export Secondary Spectrum.
	2. In the browse box, name the file and click Save.


	Creating a Fragment Coverage Map for the Spectrum
	To create a sequence coverage map for a spectrum
	1. In the MS/MS window, choose File > Create Fragment Coverage Map.
	2. Specify the number of residues per row.
	3. Define the minimum peak area.
	4. Specify a level for minimum confidence.
	5. Define the maximum peptide mass.
	6. Click OK to open a browse box and save the fragment coverage map.


	Copying a Spectrum List
	To copy a spectrum list
	1. In the MS/MS window, display the spectrum.
	2. Choose Spectrum > Copy type of spectrum Spectrum List, or right-click the Spectrum view and choose Copy Spectrum List.
	3. Paste the list into a text application.


	Copying a Spectrum
	To copy a spectrum
	1. In the MS/MS window, display the spectrum.
	2. Choose Spectrum > Copy type of spectrum Spectrum or right-click the Spectrum view and choose Copy Spectrum.


	Pasting a Spectrum
	To compare two spectra with different retention times
	1. Select the new retention time.
	2. Make the Spectrum view active by clicking the square in the corner of the area.
	3. Copy the spectrum.
	4. Select the retention time of the spectrum you want to use for comparison.
	5. Choose Spectrum > Paste Data as type of spectrum Spectrum to paste the spectrum into the MS/MS window to compare the two spectra.


	Setting Search Options
	To define fragment ion search options
	1. In the Spectrum window, choose Options > Search Criteria.
	2. To set a level for the mass accuracy, type a value in the Mass Accuracy box and select either ppm or daltons to specify the value type.
	3. To specify the smallest ion (relative to the most intense ion) that is labeled, type a value in the Label Threshold (%) box.
	4. To specify the charge state of the parent ion, type a charge level in the Parent Charge box.



	Working with Ions
	Removing the Ion Label
	To remove the ion label
	1. Right-click the ion in the spectrum.
	2. Choose Remove This Ion Label.


	Analyzing an Ion
	Performing a protein analysis
	To simulate an ion and perform top-down protein analysis in the MS/MS window
	1. Open the MS/MS window by choosing View > MS/MS Window or by clicking .
	1. Select the ion and right-click the ion label (in red).
	2. Choose Simulate This Ion to calculate the theoretical isotope pattern of the ion and compare the results to the theoretical pattern to confirm the fragment assignments.
	3. To perform isotope simulation from the elemental composition (CHNOS only), choose Action > Simulate Ion Isotope Pattern.



	Working with Fragment Ions
	Searching for Fragment Ion Types
	To select types of fragment ions
	1. In the MS/MS window, choose Options > Select Fragment Ions to Search.
	2. To set the criteria for searching fragment ions for assigning ion types in the spectrum, select options in this dialog box that you want identified as fragment types.
	3. Click OK to start the search.


	Exporting Fragment Ions
	To export a list of fragment ions
	1. In the MS/MS window, choose File > Export Fragment Ions to export a list of fragment ions that match the assigned peptide sequence.
	2. In the browse box, name the file and click Save.




	Working with Peptides
	Showing Peptide Properties
	To show peptide properties
	1. In the MS/MS window, choose Actions > Show Peptide Properties.
	2. Click OK.


	Predicting MS/MS
	To perform batch prediction of a list of peptides
	1. Save the peptide list to a text file.
	2. In the MS/MS window, choose Actions > Predict Peptide MS/MS (Kinetic Model) to perform batch prediction for a peptide dataset.
	3. In the Prediction of Peptide MS/MS Spectrum dialog box, set the appropriate collision energy, isolation width, and instrument model.
	a. To set charge values, type a value in the box.
	b. To define the Isolation Width Valid, type a value in the box.
	c. To define resolution at m/z 400, type a value in the box.
	d. To specify activation time (ms), type a value in the box.
	e. To define a fragmentation method, select from the following:
	f. To choose an instrument, select an instrument name from the list.
	g. To define collision energy (% or V) or reagent target (ETD), type a value in the box.
	h. To put the spectrum in a specific location, select from Primary (Bottom Panel) or Secondary (Top Panel).
	4. Click OK if you want isotopic peaks to be predicted (otherwise, each ion is represented as a single ion at average).
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