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Abstract

X!TandemPipeline is a standalone, easy to install, light and powerfull software to validate and group
peptide/protein identifications from MS/MS mass spectra. X!TandemPipeline can read Mascot dat files
as well as X!Tandem XML result files. It features a rich graphical user interface (GUI) that helps users to
browse their MS/MS identification results. It helps also to launch X!Tandem analysis with the full support
of all X!Tandem parameters.

X!TandemPipeline performs database searching and matching on many MS/MS runs in one shot. It
focuses on the ease of use to select databases and identification parameters.

X!TandemPipeline also performs filtering of data according to statistical values at peptide and protein
levels. Moreover, redundancy of protein databases are fully filtered as follows :

e proteins identified without specific peptides compared to others are eliminated;
e proteins identified with the same pool of peptides are assembled;

e proteins are grouped by function (identified with at least one common peptide), and the specific
peptides for each sub-group of proteins are indicated.

X!TandemPipeline allows to view and edit the filtered results, compute the false discovery rate, ... The
results can be exported into TSV (Tab Separated Values) files or directly to a spreadsheet software format
using ODS (Open Document Spreadsheet).


http://pappso.inra.fr/
http://www.thegpm.org/tandem
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1 INSTALLATION

1 Installation

1.1 License

Copyright (C) 2010 Olivier Langella and Benoit Valot
X!TandemPipeline program is free software: you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

1.2 Requirements

X!TandemPipeline works on all platforms (Linux, Windows and Mac). Java 1.7 must be installed (it can be
at : http://java.com/fr/download /index.jsp).

1.3 Third party softwares for Windows and Mac

Download and install the X!Tandem executable from the X!Tandem site (http://www.thegpm.org/tandem/).

1.4 Third party softwares for Linux

Debian or Ubuntu

e Follow instructions on how to install the PAPPSO Debian repository
http://pappso.inra.fr/bioinfo/install_debian_jessie.php.

e Install the tandem-mass package.

e You can also install the ztandempipeline package to run X!TandemPipeline instead of using the jlnp
link.

Other distributions

e Please visit the X!Tandem site, and follow instructions about getting and compile the source code.
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1.5 Start X!TandemPipeline 1 INSTALLATION

1.5 Start X!TandemPipeline

To run X!TandemPipeline, simply :

e Open X!TandemPipelineby using this link
e Wait for the program to execute

e The main window will appear (Fig 5)

1.6 Configuration

At the firt start, the application open the configuration path window:

Open the menu Option — Configuration Path (Fig 1).

Define the path to the X!Tandem executable

e Choose the folder where to store the X!Tandem parameters (or used default one).

Choose the folder where the MS/MS data, the protein databases and the X!Tandem results are stored

* Path configuration v X

Define XITandem software installation
Jusrsbinftandem Set| Download

Define prefered folder to
X!Tandem presets :  /homeflangella/.configixtandempipeline/xtandern_models | Set

Peaklist data : /homeylangella Set
Proteins Databases : /homeflangella Set
Results : /homeylangella Set

Close

Figure 1: Configuration window


http://pappso.inra.fr/bioinfo/xtandempipeline/xtandempipeline.jnlp

2 X!TANDEMANALYSIS

2 Xl!Tandemanalysis

X!TandemPipeline allows you to analyze peak-lists files by searching a list of protein databases using the
X!Tandem software. Three successive graphical boxes help you select first the mzXML files or other peak-lists,
then the protein databases and finally the folder where the results will be stored. The databases must be protein
ones, X!Tandem does not work on DNA databases.

2.1 Parameters

To perform database searching, you must create or edit a model XML file (stored in the xtandem models
folder). Open the menu Option — X!Tandem preset (Fig 2).

Edit X!Tandem identification parameters

Save X!Tandem models as Load X!Tandem saved models
| New | Orbitrap_analysis |Save| |Delete| Orbitrap_analysis.xml v |0pen
spectrum | protein | residue | scoring | refine | output
spectrum, parent monoisotopic mass
parent monoisetopic mass error units : | ppm 2| (2| ervor minus
parent monoisotopic mass error minus: 10 12 Syntax
. . — | The value is a positive floating point number
parent monoisotopic mass error plus: 10 1 (T-p), represented as a character string.
parent monoisotopic mass isotope error: | yes |7 | Notes
fragment mass type: 2 1. Interpretation of this value depends on
— the value set for spectrum, parent
fragment monoisotopic mass error units : | Daltons & & monoisotopic mass error units.
¥ t e . 05 o 2. TANDEM inserts a default value for this
ragment monoisotopic mass error: 0. - parameter if it doesn't exist or s set to
0.0.
use neutral loss window: | yes B B
— | Description
neutral loss mass: 18 12
— | TANDEM uses this value as part of the
neutral loss window: 0.5 |7 | calculation to determine If a particular
— | peptidesequence is to be considered as a
use noise suppression: | yes Z||?  possible model for a spectrum. The calculated
— | mass ofthe peptide is compared with the value
dynamicrange: 100.0 |7/ | using the following expression, where m; and
— | pp are the measured mass from the spectrum
total peaks: 50 7| and the calculated mass from the candidate
peptide, respectively:
minimum peaks: 15 12
— | d=mp-pp
minimum fragment mz: 150.0 12
— | If the conditions d < 0 and T.p > -d are met,
minimum parent m+h: 500.0 |7 | then the peptide is a candidate sequence.
sequence batch size : 2| | This condition (as well as the "plus" condition)
| are used to limit the extent ofthe more
use contrastangle: 2| | elaborate fragment by fragment calculations
'~ | that are performed to truly match apeptide
threads: 4 2| | with a spectrum. From a mathematical point of
| view, If these conditions are not met, the =

Figure 2: X!Tandem preset window

To use complete performance of your computer, specify the number of CPU in the model : spectrum —
threads.

2.2 Running analysis

To perform analysis, start the menu File — X!Tandem — Analysis. Select on the window (Fig 3) :



2.3 Peak-lists 2 X!TANDEMANALYSIS

1. Peak-list files to be analyzed (See 2.3)
2. Database files to be searched (See 2.4)
3. Searching parameters model (See 2.1)

4. Folder where to store the result files

2.3 Peak-lists

X!Tandem works with open peak-list files like mzXML, mgf, mzData, mzML or pkl files.

2.4 Databases

X!Tandem software uses only protein databases in fasta format. It doesn’t work with EST ! sequences. You
can transform your database using our application Database Manager, available at http://pappso.inra.fr/bioinfo/pdm.

» O Parameters for X!Tandem analysis @ &
Set peaklist files to analyse
19 files selected Add files
Select protein databases to analyse
Genome_M _truncatula_3 5v3 fasta =2
Genome_M truncatula_3 fasta ﬂ other
Genome_M_truncatule_3_peprevfasta <
Set X!Tandem presets
Orbitrap.xml v |Edit| |New
Save X!Tandem result in
/gorgone/pappso Set
Launch X! Tandem
IExpressed Sequenced tag Figure 3: X!Tandem parameter window


http://pappso.inra.fr/bioinfo/pdm

3 PROCESSING THE RESULTS

3 Processing the results

Warning: To process results, X!TandemPipeline needs to have X!Tandem result files (.xml) or Mascot
result files (.dat). The names of the files are used as sample names.

3.1 Three modes of analysis

You can filter the MS/MS identification results and export them in three different modes : (menu File —
Load Result)

Individual mode
Each MS/MS result file is processed individually.
You cannot perform comparison by using this process because each sample as its own protein/peptide list.

Combined mode
The MS/MS result files are combined in one result file, and this file is filtered / exported.
This mode is useful to compare different results : there is only one protein/peptide list for all samples.

Phosphopeptide mode
Same as the combined mode analysis except that only phosphopeptides are conserved and the result is
oriented in order to validate phosphosites.

In all modes, you have to define the filter parameters.

3.2 Filter parameters

The filter window (Fig 4) defines the automated filtering process parameters :

Add files
At this stage, you can add other MS/MS result files to the analysis. If two files have the same name, they are
combined in one result file. Interesting if one wants to combine X!Tandemand/or Mascot results of the same
LC-MS/MS run using different modification parameters or protein databases.

Peptide E-value
Defines the E-value above which a peptide is considered as valid.

Peptide Prophet probability
Defines the Peptide Prophet minimum probability threshold. This is only relevant if you are loading pepXML
files. In other cases, this parameter will be simply ignored.

Peptide iProphet probability
Defines the minimum Peptide iProphet probability threshold. This is only relevant if you are loading pepXML
files, and if the iProphet probability was computed. In other cases, this parameter will be simply ignored.
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3.2 Filter parameters 3 PROCESSING THE RESULTS

Peptide number

Defines the number of valid unique? peptides necessary to validate a protein.
Protein E-value

Defines the E-value above which a protein is considered as valid.

e The protein E-value is the product of its valid unique peptide E-values and it is different from the protein
E-values determined by X!Tandem.

e The values are expressed in log(E-value).

Apply protein filter to all samples together
Defines how protein filter is performed when MS/MS results are combined :

Disabled To validate a protein, the 2 parameters (peptide number and protein E-value) must be valid in at

least one result. Interesting if one wants to compare SDS-PAGE-LC-MS/MS results, where peptides from a
protein are in the same LC-MS/MS run.

Enabled To validate a protein, the 2 parameters (peptide number and protein E-value) must be valid in the sum

of all results. Interesting if one wants to compare 2DLC-MS/MS results, where peptides from a protein are
split in different LC-MS/MS runs.

Contaminants

When you perform an analysis using different fasta databases, you can remove the result from one database by

selecting this database. Interesting because it allows you to always include the same contaminant proteins during
the database search, and because it removes the contaminant proteins from the results.

Filter window

Choose X!Tandem/Mascot/pepXML result files

No file selected Add files
Peptide and protein filters

0.01 Maximum peptide Evalue

0.8 Minimum peptide prophet probability

0.8 Minimum peptide inter prophet probability

2 Minimal number of unique peptides to conserve a protein
-2.0 Maximum protein log(E value) to conserve a protein

Apply protein filter to all samples together
Mascot Evalue calculation
*) Theoretical (The ion score threshold is the same for all spectra)
Experimental (The ion score threshold depends on the spectrum)
Remove contaminants

contaminants_standarts. fasta Select

2Unique peptides are defined as peptides with dl'_ﬁi@blﬁﬁ s@qLEﬂlh’é?sr Winde®ludes peptides with different modifications.
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4 VIEW AND EDIT THE RESULTS

4 View and edit the results

After loading the results, you can select the result to view in the main window (see 4.1). After this selection,
you can navigate in this result in four different windows listed in the menu Windows :

4.1 Main window

First frame ”Identification Results” : choose the result to edit, displays the current number of samples,
groups and subgroups.

False Discovery Rate : estimates an FDR, using a reverse/decoy database
e Mass precision : computes the standard deviation between theoretical and observed mass of peptides

Filter identification results : choose criterium to validate identifications as described in 3.2

XITandemPipeline 3.4.0 “Elastine Durcie” - o x

File Options Windows Help
Identification Results

[¢] Number of samples
[¢] Number of groups
] Number of subgroups

*IFalse Discovery Rate
*IMass precision

“IFilter identification results

Figure 5: Main window

4.2 Proteins List

View the list of protein identified on the result. For more details on column see Fig 4.2.

Filter the protein by description;

Click on a protein to view the corresponding peptides list (see 4.6) and protein details (see 4.5);

The checkbox on each protein line allow to validate or unvalidate corresponding peptides;

Apply modification to validate the edition.

11



4.3 Protein Abundance Index (PAI) computation

4 VIEW AND EDIT THE RESULTS

Protein list = o x
Combine results ®\&
Search Apply modifications
group subgroup Protein Description Spectra Specific Uniques Uniques PAL l
1 1.01 GRMZM2G0&3841 POl PO4711 Phosphoenolpyri 241 52 56 1.6666666
¥ 1 1.02 GRMZM2GO&S542_PO1 NP_001105503 phosphoer 32 9 16 0.37209302
¥ 1 1.02 GRMZM2GO74122_P01 NP_001130365 hypotheti 32 9 16 0.37209302
< 1 1.02 GRMZM2GO74122_P02 NP_001130365 hypotheti 32 9 16 0.37209302
& 1 1.03 GRMZM2G473001_P@1 P51059 PhosphoenolpyriL 25 16 14 0.28846154
~ 2 2.01 GRMZM2G385622_ P01 POO827 ATP synthase su 145 7 28 1.64
~ 2 2.01 GRMZM5G808402_PO1 POO827 ATP synthase su 145 7 28 1.64
o 2 2.02 GRMZM2G448142 P02 PO6670 NAD(P)H-quinone 110 1 22 1.7368422
o 2 2.02 GRMZM2G448142 P03 PO6670 NAD(P)H-quinone 110 1 22 1.7368422
¥ 2 2.03 GRMZM2G113408_PO1l P19023 ATP synthase siL 45 2 18 0.8888889
¥ 2 2.04 GRMZM2G041275_P01 seq=translation; coorc 44 2 18 0.85714287
“ 2 2.05 GRMZM2GO21331_PG1 NP_001151807 ATP synthk 40 1 16 0.8148148
¥ 2 2.06 GRMZM2G550611_PO1 seq=translation; coorc 12 1 2 0.75
& 2 2.07 GRMZM2G109613_P01 seq=translation; coorc 7 2 4 2.0
¥ 3 3.01 GRMZM2G089136_P01 NP_001147628 phosphogl 75 11 23 1.1724138
o 3 3.01 GRMZM2GO89136_P02 NP_001147628 phosphogl 75 11 23 1.1724138
¥ 3 3.02 GRMZM2GO&3016_POLl NP_001151968 metacasps 62 7 20 1.1538461
Protein groups : 1031 - Protein subgroups : 1306 - Proteins : 2314

Figure 6: Proteins List

Protein list columns :

group
Protein group number : proteins are grouped together if they share at least one peptide.

subgroup

Protein subgroup number : proteins inside a group sharing exactly the same set of peptides (indistinguishable).

Protein Description
The protein description as given by the identification engine.

Spectra
Total number of scans (spectra) leading to the identification of this protein.
Specific Uniques
Number of unique amino acid sequence specific to this protein (or subgroup).
Uniques
Total number of unique amino acid sequence leading to the identification of this protein.

PAI
Protein Abundance Index as described in 4.3.

4.3 Protein Abundance Index (PAI) computation

The PAI is an estimation of the abundance of the protein. PAI was defined as the number of sequenced peptides
(fragmentation spectra assigned with significant score and as the top match to an individual identified protein)
divided by the number of observable peptides per protein®.

In X!TandemPipeline, Readily observable tryptic peptides were taken to be those in the mass range 800
to 2500 Daltons. Fragmentation spectra matching the same peptide sequence but with different charge states
and containing missed cleavage sites are counted separately. For this reason, the index can be > 1.

3Rappsilber, J., et al., 2005. Large-scale proteomic analysis of the human spliceosome. Genome. Res. 12, 1231-1245
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4.4 Exponentially Modified Protein Abundance Index (emPAI) computatMIEW AND EDIT THE RESULTS

4.4 Exponentially Modified Protein Abundance Index (emPAI) computation

the emPAT* is a PAI transformation such as : emPAT = 10741 — 1.

4.5 Protein Details

View the protein sequence and coverage on a identified protein. To view this window, you must open it in the
menu Windows — Protein details.

Protein details
Bradi1g227

cl|Bradilg22750.1 chr0l

ARKIARAQMVRANS

Figure 7: Protein details

4.6 Peptides List

View the peptides identifying a protein..

e Filter the peptide by different options;
e Click on a peptide to view the corresponding MS/MS spectra (see 4.7);

e Uncheck peptide to unvalidate it.

Peptide list columns :

4Ishihama, Y., et al., 2005. Exponentially Modified Protein Abundance Index (emPAI) for Estimation of Absolute Protein
Amount in Proteomics by the Number of Sequenced Peptides per Protein. Mol Cell Proteomics 4, 1265-1272
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4.7 Peptides Details 4 VIEW AND EDIT THE RESULTS

Peptide list = o X
GRMZM2GO83841 P01 8 ﬂ
GRMZM2G083841_PG1 PO4711 Phosphoenolpyruvate carboxylase 1 (PEPCase 1) (PEPC 1)(EC 4.1.1.31) seq=translation;
coord=9:61296279. .61301686:1;, parent_transcript=GRMZM2GO83841_TO1l; parent_gene=GRMZM2GO83841
Sample Scan Rt Charge Sequence Modifs Used Sub-groups E-value MH+ Theo Delta MH+ |
& 20120906_bal 1976 . AQEEMAQVAK M5:+15. 1 5306356484 -0.0012000000569969416
& 20120906_bal 2769 14.0 2 HHSIDAQLR - 1.01 5.9E-4 1076.5600585937. -0.001500000013038516
& 20120906_bal 3051 14.8 2 RAQPTPQDEMR < 1.01 3.7E-6 1328.6379394531. -6.000000284984708E-4
& 20120906_bal 3076 14.8€ 3 RAQPTPQDEMR - 1.01 1.8E-5 1328.6379394531 1.9999999494757503E-4
& 20120906_bal 3555 16.1€ 2 SATPETEYGR 2/3 1.01 1.02 8.7E-5 1110.5065917968 -3.9999998989515007E-4
¥ 20120906_bal 3586 16.252 AQEEMAQVAK - 1.01 2.4E-4 1104.5357666015¢ -6,99999975040555E-4
¥ 20120906_bal 3805 16.83 2 SATPETEYGR 2/3 1.01 1.02 2.3E-5 1110.5065917968 -3.9999998989515007E-4
& 20120906_bal 4040 17.48 2 AQPTPQDEMR - 1.01 1.6E-9 1172.5368652343 0.0
& 20120906_bal 4056 17.51 2 SATPETEYGR 2/3 1.01 1.02 5.6E-4 1110.5065917968 -3.9999998989515007E-4
& 20120906_bal 4205 17.93 2 RPGGGITTLR - 1.01 8.1E-4 1027.6010742187. -6.99999975040555E-4
& 20120906_bal 4220 17.9€ 2 GKQQVMVGYSDSG = 1.01 3.8E-10 1483.7214355468 -0.0010000000474974513
& 20120906_bal 4223 17 .98 3 GKQQVMVGYSDSG - 1.01 4.3E-7 1483.7214355468 -0.002400000113993883
o 20120906 _bal 4292 18.1€ 2 QQVMVGYSDSGK M4 +15. - 1.01 1.2E-4 1314.5998535156. -0.003700000001117587
™ 20120906_bal 4536 18.78 2 AQPTPQDEMR - 1.01 2.5E-7 1172.5368652343 -0.0
¥ 20120906_bal 4549 18.81 2 QIPPNEPYR = 1.01 3.7E-5 1113.5692138671i 5.000000237487257E-4
& 20120906_bal 4817 19.48 2 QIPPNEPYR - 1.01 0.0021 1113.5692138671¢ -0.002099999925121665
& 201209606_bal 5189 20.38 2 QIPPNEPYR = 1.01 0.0024 1113.5692138671( -0.002099999925121665
Sample v Search ancel 241 scans

Figure 8: Peptides List

sample
The identification engine result filename from wich the peptide identification was found.
Scan
Scan number (spectrum reference) that leads to this peptide identification
Rt
Retention time in minutes
Charge
Charge of the identified peptide
Sequence
Amino acid sequence of the identified peptide
Modifs
Positions and mass delta of amino acid modifications
Used
Number of subgroups in which this peptide was identified. Empty string if this peptide was not shared by other
subgroups (specific). If the peptide is shared between subgroups, this indicates the number of subgroups concerned
on the total number of subgroups in this group.
Sub-groups
Subgroups in which this peptide was identified.
E-value
The E-value for this peptide spectrum match (PSM).
MH+ Theo
The theoretical peptide ion mass with z=1.
Delta MH+

The difference between the observed and theoretical peptide mass given by the identification engine (observed
minus theoretical).

4.7 Peptides Details

View the MS/MS spectra of an identified peptide.

Gt 14



5 SAVE AND LOAD X!TANDEMPIPELINE PROJECT

e (Click on spectra to zoom.

e Save MS/MS annotated spectra on png or svg.

Peptide details

3l Scan:730mz:438.23996z:2 I .+ '
| Sequence Modifications Options
Yy IAAAQMVR M6:415.99 Precision
1l 0.5 q
| ‘A‘IA"A’Q'M'V' R Threshold
o 0
15E3
14E3 | Redraw |
13E3 .
1263 width
11E3 600 3
10,000 Height l
:.000
0o 400 7
F.o00 | save |
5,000 Y C_— )
yé
1 5,000: ¥ - 5
4,000:
3,000 b2
2,000 b3 42 bt | oy ¥ o7 v
10004 v1| ., . b5 |
I | T’ L ’ | ‘ r ’| A | || |“| I I| Lo |, I‘ |
200 300 400 500 &0 700
miz |

Figure 9: Peptides Details

5 Save and Load X!TandemPipeline project

You can save all the current results using menu File — Save Project, or load a previous one using menu File
— Load Project. The extension of created files is *.xpip.

15



6 EXPORTING THE RESULTS

6 Exporting the results

You can export the result in different formats in menu File — Ezxport.

6.1 Export settings

The export window (Fig 10) shows the different types of available exports :

Spreadsheet report
Produces a tabulated report either in an ODS file ® or using a classical TSV file®. this output is detailed in the
Spreadsheet report section 6.2.

Fasta
Creates a fasta file containing the validated proteins.

FDR
Creates two tabulated files containing the number of valid peptides or valid proteins for the different E-values in
each database (see 6.20). Allows you to determine the E-value above which FDR value is acceptable.

PepNovo
Creates a XML file containing the peptide results to be removed for an automated De Nowvo interpretation in
sequence using our DeNovo pipeline.

MassChroQ
Creates a MassChroQ compatible XML file, so you can perform quantitative analysis using our MassChroQ
software.

PROTICdb
Creates a PROTICdb compatible XML file, so you can store results in PROTICdb proteomic database.

MassChroqPRM
XML format dedicated to a PRM PAPPSO software that is not yet available for public use.

6.2 Spreadsheet report

Individual mode In this mode, the spreadsheet report will produce six tables. Proteins are listed for each
samples.

X!TandemPipeline informations see 6.3.
proteins see 6.4.

peptides see 6.5.

spectra only available in expert mode. see 6.6.
peptides_pos only available in expert mode. see 6.7.

MS samples informations see 6.8.

50DS is an open format, similar to xls, readable with MS Office or LibreOffice
6Tab Separated Value
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6.2 Spreadsheet report 6 EXPORTING THE RESULTS

Export settings - x

Save results as

\No selected Save as

Export
Spreadsheet report

Open Document Spreadsheet v
« Peptide, protein and compar results
“ Expert spreadsheet output
Include raw MS samples statistics (may be slow)
Identified proteins to a fasta file
Peptide and protein evalue distribution for FDR
Results for further PepNovo analysis
“ Results for further quantification by MassChroQ
Define isotope labelling

Identification results to import in PROTICdb
Peptide list for MassChrogPRM analysis

Figure 10: Export window

Combined mode In this mode, the spreadsheet report will produce eleven tables. There is a unique protein
list, the same for all samples.

X!TandemPipeline informations see 6.3.

proteins see 6.4.

peptides see 6.5.

compar_Spectra only available in expert mode. see 6.9.
compar_Specific see 6.10.

compar_Unique see 6.11.

compar_Specific_Unique see 6.12.

compar_PAT see 6.11.

spectra only available in expert mode. see 6.13.
peptides_pos only available in expert mode. see 6.7.

MS samples informations see 6.8.

Phosphopeptide mode In this mode, only peptides containing one or more phosphorylation site are taken
into account. These peptides are called phosphopeptides. Phosphopeptides sharing the same peptide sequence
(possible overlaps) are represented by subgroups. A phospisland is a set of phophopeptides sharing the same
peptide sequence, specific to a protein. Thus Phospholslands in the same subgroups share the same set of
phosphopeptides. Subgroups are grouped together if they share at least one protein. In this mode, the ODS
report contains seven tabs :

X!TandemPipeline informations see 6.3.
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6.3 X!TandemPipeline informations table 6 EXPORTING THE RESULTS

phosphoislands see 6.14.

phosphopeptides see 6.15.

compar_Spectra only available in expert mode. see 6.9.
spectra only available in expert mode. see 6.13.
phospho stats see 6.18.

MS samples informations see 6.8.

6.3 X!TandemPipeline informations table

This table contains general informations about the X!TandemPipeline process : version, filters, mode...

6.4 Proteins table (Fig 11)

Group ID The Group to which the protein belongs. All the proteins in a group have at least one peptide in common.

Sub-Group ID The Sub-Group to which the protein belongs. All the proteins in a sub-group are identified with the
same valid peptides.

Protein ID A single reference to the protein in this grouping experiment (unique within a sample in individual mode).
Description Protein description as it appears in the header of the fasta file.

log(E-Value) Protein E-value expressed in log.

e Statistical value representing the number of times this protein would be identified randomly.

e Calculated as the product of unique peptide E-values in the sample.

Coverage % of protein coverage.

MW Molecular weight of the protein expressed in KDa.

size The number of amino acid of the protein sequence.

Spectra The total number of spectra assigned by the identification engine to this protein.

Specific The total number of spectra that are specific to this subgroup of proteins. It is only available if there are more
than one subgroup within a group.

Unique The number of unique peptide sequence assigned to this protein.

Specific uniques The number of unique peptide sequence specific to this subgroup of proteins. It is only available if
there are more than one subgroup within a group.

Uniques peptide-mod-charge The number of unique peptide assigned to this protein, counting separately sequences
obtained with different modifications and charges.

Theoretical number of tryptic peptides The theoretical number of tryptic peptides in this protein”.
PAI Protein Abundance Index as described in 4.3.
emPATI the emPAT as described in 4.4.

spectral count AT Abundance index computed as the number of spectra assigned to the protein divided by the number
of theoretical tryptic peptides.

Sub-group proteins The number of proteins in this subgroup.

number of MS samples The number of MS samples in which this protein was identified. Only usefull in the combined
mode.

"Theoretical peptides correspond to the peptides resulting from the theoretical digestion of the protein sequence by trypsin and
that are visible in mass spectrometry (800 < M H < 2500)
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6.5 Peptides table (Fig 12)

6 EXPORTING THE RESULTS

Fichier Edition Affichage Insertion Format Outils Données Fenétre Aide x
E-a-doEe@ v kae- i @ivir @ m O
el (Al Jo_[a4A EEEE S o [ be] | [ - B - 8 - [[F]
3 J&kZ =0 )
A B < D F [ 6 [ w [ v [ 3 [ k [ M N P [B|
1 |MS Sample»2008_07_17_PAPPSO_325_1_03_1348
2 GrouplD  Sub-group IPProteinID  Description log(E value) Coverage MW Spectra  Specific  Uniques  Specific uni® Thearetical pPAI emPAl Sub-group poumber of MS s
3 fat atal alatal  P13645|K10-99,0507507 43 594000015 2% 2 22 121272727 177381742 1 1
4 |a2 alal a2alal QBBYZ3HO*-33,2935181 4 282, 7 B B3 0,11111111 0,29154867 1 1
5 a3 aldal adalal Q02413|DSP-13 4534655 5 135 4 4 34 0,11764706 0,31113394 1 1
5 M adat adalal Q586205 -11,0518808 2 247800003 3 3 62 00483871 011785918 1] 1
7 _|as a5.al a5.alal P15924|DE®-8 37427616 1 331,299988 3 3 149 0,02013423 0,04745224 1 1
8 a6 aBal aBalal P14923|PLA-6,77469063 3 81,5 2 2 35/ 0,05714286 0,14062492 2 1
S a6 abal abala)  QTLISEIQT-5,77469063 3 815999985 2 2 35005714285 0,14062492 2 1
10 |a7 aral aralal PAT929|LEC-8 46826553 21 15 2 2 8 0,25 0,77827941 1 1
11 a8 a8al agalal PB0708ACY-3 40893531 2 41,5999985 1 1 15 0,08666667 0,1659144 10 1
12 a8 afal afalad  P2735|ACY-3 40893531 2 419000015 1 1 15 0,08666667 0,1659144 10 1
13 |a8 agal agala3 PB3261|AC?-3 40893531 2 41,7000008 1 1 15 0,06666667 0,1659144 10 1
14 a8 a8al a8alad PB3267|ACY-3 40893531 2 41,7999992 1 1 15 0,08666667 0,1659144 10 1
15 a8 a8al a8.alas PBB032|ACY-3 40893531 2 41,9000015, 1 1 15 0,06666667 0,1659144 10 1
16 |a8 agal ag.alab PB8133|ACY-3 40893531 2 41,8000015, 1 1 15 0,06666667 0,1659144 10 1
17 la8 a8al a8alal Q5TBM7|Q2-3 40893531 3 37,7000008 1 1 13 0,07692308 0,19377664 10 1
18 a8 a8al a8.ala8 Q5T8ME|Q9-3 40893531 3 31,8999996 1 1 13 0,07692308 0,19377664 10 1
19 a8 adal agalad QSTINT|QS*-3 40893531 7 16,7000008 1 1 8 0,125 0,33352143 10 1
20 a8 agal a8.a1b10  QTZ7J6|Q72-3 40893531 4 28,1000004 1 1 12 0,08333333 021152766 10 1
21 a9 adal adalal QTRTT2/QP-2,38721609 2 56,7999992 1 1 24/ 0,04166667 0,10069417 2 1
22 |a9 agal adala2  QBNINAQD-2,38721609 2 56,7000008 1 1 241004166667 0,10069417 2 1
23 p10 b10.a1 bi0.alal POB702(S10-2 58502674 13 13,1999998 1 1 7 0,14285714 0,38949549 1 1
24 b1 bilat bilalal  P12273|PIP*-3 58502674 10 165 1 1 9 0,1111111 0,29154967 1 1
25
26
27 MS Sample»2008_07_17_PAPPSO_325_1_04_1610
28 |GroupID  Sub-group PProtein ID_ Description log(E value) Coverage MW Spectra  Specific  Uniques Specific uni® Theoretical PPAI 2mPA Sup-aroup number of MS s3
29 a1 alal alalal P13645|K10-94 3921967 47 59,4000015) 28 2 22127272727 17,7381742
(30 a2 alal alalal P02533|K1C--13,0993052 10 51,5 3 3 25 0,12 0,31825674 1 1
|31 laa a3al adalal  POST02IS10-11,3925447 26 13,1999998 3 3 71042857143 16826958 1 1
32 a4 adal a4atlal Q5D862|Q5-7,98296642 1247800003 2 2 62/ 0,03225806 0,07710508 1 1 =l
B e — = 4 22 concooz , a 28.n'n7201900.0 10972854 ., -
i X [Recherch [ O Respecter la casse (X
[ Feue1/2 mpL -l Somme=1 - + 100%

Figure 11: Protein results

6.5 Peptides table (Fig 12)

A peptide stands for a unique peptide sequence and theoretical M H™ (the charge state is not taken into
account). This means that one peptide may be identified by several spectra in several samples (if running
in combined mode). A unique peptide sequence may be listed several times as the MH+ differs (modified
peptides). WARNING : isotope tags are not taken into account. This means that peptides tagged with isotopic
modifications are merged : the expert mode is needed to have full details on all spectrum match. WARNING
The sequenceLI column stands for a peptide sequence in which all Leucines are converted into Isoleucines. This
is required because the L and I amino acids has exactly the same mass (see 6.19).

Group ID The Group ID to which the peptide belongs. A peptide only belongs to one Group.

Peptide ID A unique reference to this peptide (sequence + M H™).

SequenceLI The peptide sequence in which all L are converted to I (warning see 6.19)

Modifs Textual informations on modifications (if any)

Charge The charge state of the peptide identification featuring the best E-value among the same peptides (sequence +

MH™).
MH+ theo The theoretical M H™ for this peptide.

Number of subgroups The number of subgroups in which this peptide is present.

Subgroup ids Subgroup ID list in which this peptide is present.

Number of spectra The number of spectra (peptide spectrum match) identifying this peptide.

6.6 Spectra table (Fig 13)

The spectra tab contains details on each spectrum match. It is only available the expert ODS output was

chosen.

AT -
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6.7 Peptides position table (Fig 14) 6 EXPORTING THE RESULTS

pappso_indiv. ods - LibreOffice Calc _lo
Fichier Edition Affichage Insertion Format Outis Données Fenétre Aide x
B8 HOoEMeR %% LH 8- it e - = m @
el (Al Jo_a4A EEEE % @ o [ b |[H - E - & - [E
(AT v & T = [Mssample I8
B c D E F [ 6 [ w [ v [ 3 [ k [ v M N o P &
10us Samplef2008_07_17_PAPPSO_325_1_03_1348
2 [GrouplD Peptide D Seguence Modifs Charge MH+thea  Number of @ Subaroup id®Number of spectra
3 pepatal  AAPGVDITO. 2 1612,84802 Tatal 1
4 al pepalal  ADEMQES 2 2095,04712 Tatal 2
5 lat pepalad  ADEMQESMS:+15.99 2 2120371 Tatal 2
6 al pepalad  AEESNYER. 2 138164905 Tatal 1
7 al pepalas  EITTEIDNNP 2 1995,97095 Tatal 2
8 al pepala  GGGFSSGe 2145063501 Tatal 1
9 al pepalal  GGGSFGGE 2 209081909 Tatal 1
10 fat pepala8  GGGSSGGM 3 2792,11304 Tatal 1
11 a1 pepalad  GGIGGFGG" 2 106852295 Tatal 1
12 lat pepalbl0  GSIGGGFS 2 1707,77295 Tatal 1
13 i pepalbli  IDNNEQISS: 2 1423,70703 Tatal 1
14 a1 pepalbl2  IKYENEVAR. 2 123467896 Tatal 1
15 a1 pepalbl3  IRIENEIGTY. 2 1434,77039 Tatal 1
16 i pepalbld  ISAEEQIQC: 211427,78601 Tatal 1
17 a1 pepalbl5  ITTONANIO: 2 178495105 Tatal 1
18 lat pepalbls  NQINITTDN: 2 235726294 Tatal 2
15 a1 pepalbl?  NVOAEEIQ: 2179701195 Tatal 1
20 al pepalbl8  NVSTGDV. 3 2872,39307 Tatal 1
21 at pepalbl9  NVSTGDVIPM2:+15.99 3 2898,38305 Tatal 1
22 at pepalb20  NVSTGDVIPMI1:+15.99 3 2904,37305 Tatal 1
23 al pepalb2i  QSIEASIAEYQ1-17.026% 211373,65503 Tatal 1
24 al pepalb22  QSIEASIAE™ 2 1390,68103 Tatal 1
25 at pepalb23  QSVEADING. 2120161804 Tatal 1
26 al pepalb24  RQSVEADIM 21357,71875 Tatal 1
27 lat pepalb2s  SGGYGGIGH 2 143266101 Tatal 1
28 |at pepalb2s  SIEGEGSS' 2 126259802 Tatal 1
29 al pepalb27  SKEITTEIDK 2 22120979 Tatal 1
30 al pepalb28  SQYEQIAEP 2 1385,64001 Tatal 1
31 Jat pepalb2  SQVEQIAEP 2 1493,73499 Tatal 2
32 al pepalb3) SSGGFSGO: 2 1132550195 Tatal 1 5
705 proteins ) peptides (47|77 E—) S | DB
X [Recherch ~ [ Respecter la casse
Feulle 2/2 mpl EIE Somme=0 - + 100%

Figure 12: Peptide results

Group ID The Group ID to which the spectrum belongs.

Peptide ID The Peptide ID to which the spectrum belongs.

Sample The spectrum’s sample name (the MS/MS run file name).

Scan The spectrum’s scan number within this MS/MS run.

Rt (minutes) The retention time in minutes.

Sequence (top) The sequence of the best peptide (best E-value) assignment for this spectrum.

Modifs (top) The modifications (if any) of the best peptide (best E-value) assignment for this spectrum.
Number of subgroups The number of subgroups in which this spectrum is present.

Sub-groups Ids The subgroup id list in which this spectrum is present.

Best E-value The E-value of the best peptide assignment for this spectrum.

Best hyperscore The hypserscore (only available for X!Tandemanalysis) of the best peptide assignment for this
spectrum.

m/z Obs Observed m/z for the precursor of this MS/MS spectra.
Charge The charge state of the best peptide assignment for this spectrum.

MH+ Obs Observed M H™ (Monoisotopic observed mass for the peptide + one proton) of the best peptide assignment
for this spectrum.

MH+ theo Theoretical M H 7T of the best peptide assignment for this spectrum.
DeltaMH+ Error in the precursor mass between observed and theoretical data (Da)

Delta-ppm Error in the precursor mass between observed and theoretical data (ppm)

6.7 Peptides position table (Fig 14)

List of all peptides (unique sequence + M H™) per identified protein, containing the position of this peptide in
a protein. It is only available the expert ODS output was chosen.

Peptide ID The Peptide ID to which the spectrum belongs.
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6.8 MS samples table 6 EXPORTING THE RESULTS

pappso_indiv_expert.ods - LibreOffice Calc _lo[x

Fichier Edition Affichage Insertion Format Outls Données Fenétre Aide
E-a-doENea v
Bes [ JA4A

@itir el
dow w o -

(a1 # 2 = [Vssample
e B c D | E [ F [ 6 [ H ] | J [k [ v [ ™M [ N [9) P

1S Samplef008_07_17_PAPPSO_325_1_03_1348
2 [GroupD  PeptidelD Sample  Scan Rt Sequence (*Modifs (top) Number of 9 Sub-groups®Best E-valu»Best hypersCharge  MH+ Obs  MH+ theo  DeltaMH+ Delta-ppm
3 pepala8 2008 07_1% 1091 9,566GSSCGN Tatal 0,000002 945999969 3279340381 2792,11304 129100001 46237384
4 a1 pepalb29  2008_07_17 1802 124099998 SQYEQIAE® lalatl 0,005 50,2000008 2 1496,00476 1493,73499 2,26999998 1519,68054 E
5 al pepalb26 2008 _07_17 2403 14,8800001 SIEGEGSS* 1alat 0,00022 895 2 1262,49438 1262,59802 -0,103-81,5778275
6 [at pepalb28 2008 07_17 2492 15,25 SQYEQIAEY Tatal 0,00048 61,2000008 2136549377 138564001 -0,146-106,909584
7 _Ja1 pepalb30  2008_07_17 2639 15,8500004 SSGGFSGC lalal 0,0002 60,0999985 2 1132,38586 1132,50195 -0,116-102,428078
8 lat pepalb12 2008 _07_1» 2742 16,2600002 IKYENEVAIR: lalatl 0,0071, 44,2000008 2 1234,39551 1234,67896-0,28400001-230,019318
9 lat pepalad 2008_07_17 3067 17,5799999 AIEESNYEIR 1alal 0,00081 66,5999985 2 1381,57898 1381,64905 -0,07-50,6640968
10 fat pepalbl3  2008_07_17 47 19,26 IRIENEIQTY: Talal 0,00093 53,2000008 2143476538 143477039 -0,0049-3 41518068
11 i pepalbll  2008_07_1™ 3741 20,3500004 IDNNIEQIS® 1alal 0,00031 654000015 2 1423,59668 1423,70703 -0,11 -77,263082
12 |at pepalb23 2008 _07_1» 3768 204599991 QSVEADIN® 1alatl 0,0084 31,7000008 2 1202,12231 1201,61804 0,505 420,266632
13 i pepalb22 2008 07_1% 3867 20,8500006 QSIEASIAE™ Tatal 0,0038 454000015 213905509 139068103 -0,13-934793777
14 a1 pepatab 2008_07_17 3927 21,1100006 GGGFSSG lalatl 0,00000018 81,3000031 2 1450,54871 1450,63501 -0,086-59,2843819
15 lat pepalad  2008_07_1™ 4125 21,9500008 GGIGGFGG 1alal 0,0025 X 2 1068,27954 108852295 -0,243-227,416733
16_at pepalbl0  2008_07_1% 4628 24 GSIGEGFS Tatal 2,100E-008 84 5999985 21707,74341 170777205 0029169811783
17 a1 pepalb25  2008_07_17 4651 24,1000004 SGGYGGIG* lalatl 0,000025 58,5899885 2 1432,79736 1432,66101 0,13699999 956262436
18 |at pepalas 2008_07_1» 4743 24,4599991 EITTEIDNNK 1alatl 0,00089 53,7999992 2 1997,81909 1996,97095 0,84799999 424 543127
19 i pepalas  200807_1% 5520 27,6800003 EITTEIDNNK Tatal 3:800E-008 78 9000015 2199685486 199597095 -0,116-58 0879745
20 jat pepalb27  2008_07_17 4957 25,3500004 SKEITTEIDM lalatl 0,00000061 75,3000031 2 2213,35278  2212,0979 1,25399995 566,88269
21 at pepalb21 2008 _07_1» 4981 254500008 QSIEASIAE»Q1:-17.026% 1alat 0,001 55,4000015 2 137340271 137365503 -0,252-183,452179
22 at pepalb20 2008 07_17 5709 284599991 NVSTGOVNPM11:+15 99 Tatal 0,0017 625999985 32905,36523 2904,37305 099199998 341553925
23 a1 pepalb17  2008_07_1» 6216 30,5599995 NVQAIEIEIQ: lalal 0,00007| 69,9000015 2 1796,75317 1797,01196 -0,259-144,128143
24 la1 pepatal 2008_07_17 8472 31,6299992 AAPGVDITC: 1alat 0,000003 64,5899885 2 1612,50484 1612,84802-0,34299999-212 667282
25 [at pepalbié 2008 07_17 6495 31,7293995 NQINITTDN: Tatal 7.300E-009 855 2 2368,31323 235726204 1,04999995 443 550201
26 a1 pepalb18 2008_07_17 7226 34,75 NVSTGDVIN: lalal 0,00019 80,1999969 3 2873,62646 2872,39307 1,23300004 42925882
27 a1 pepata2 2008_07_17 8329 39,2999992 ADIEMQIES lalat 0,0000081, 79 4000015, 3 2097,08984 2096,04712 1,04299998 497 603333
28 lat pepala2 2008_07_17 8367 394599991 ADEMQIES 1alatl 0,00000053 825 2 2095,71582 2096,04712 -0,331 -157,91629
29 Jat pepala3  200807_17 8332 39,2099992 ADIEMQIES M5 +15.99 Tatal 0,00000028 85,3000031 2 2111,93335 211203711 -0,104-49 2415619
30 jat pepatad 2008_07_17 8335 39,3100014 ADIEMQIES M5:+15.99 lalatl 0,00051 k 3 2113,68701 2112,03711 1,64999998 781236267
31 a2 pepa2a2 2008_07_1» 1117 9,60999966 GPYESGSC: 1a2at 0,00013| £3,7000008 3 1584,66504 1584,71497 -0,05-31,5514145
32 a pepala2 2008 07_1% 1084 951000023 GPYESGSC: Ta2al 9.200E-009 795 2 1564,65271 1584,71497  -0,063-39,7547836
77 57 proteins / peptides ) spéctra/ paptides pos /47 I3 i ST enae -
X (Recherche 2 [0 Respecter la casse @

Feulle 3/4 mpL | Somme=0 - o + 100%

Figure 13: Spectra results

Protein ID The protein ID in this grouping experiment (unique within a sample in individual mode).
accession The protein accession (database reference).

description The protein description.

Sequence The peptide sequence.

Modifs Textual informations on modifications (if any).

Start The start position of this peptide on this protein.

Stop The stop position of this peptide on this protein.

MH+ theo Theoretical M H " of this peptide.

Fchler Edition Affichage Insertion Format Outlls Données Fendtre Alde x
B8 Jd0EHI0R R LE- 4 S i 8P|+ 98 |8
8 | (Arar M ) a 4 A B & [ b [H-E -8y -
o7 [“)| & Z = [P13645|K1C10_HUMAN Keratin, type | cytoskeletal 10 (Cytokeratin-10) (CK-10) (Keratin-10) (K10) - Homo sapiens (Human)
A [ B | G, i D | E [ F T 6 [ H ] | )
1_|MS Sample»2008_07_17_PAPPSO_325_1_03_1348
2 |PeptidelD |ProteinD accession description Sequence Modfs  Start Stop MH* theo
3 |pepataB  atalal  P13645|KIC10_HUMAN  P13545[K1C10_HUMAN Keratin, type | cytoskel 540 576 2792,1304
4 lpepalb2d |atalal  P13645|KICI0_HUMAN  P13645|K1C10_HUMAN Keratin, type | cytoskel SQYEQIAEGNRK 323 334 1493,73499
5 |pepalb2 alalal P13345KICI0_HUMAN  P13845[K1C10_HUMAN Keratin, type | cytoskel SIEGEGSSGGGGR 451 464 1262,59802
6 |pepatb28 atalal  P13845|KIC10_HUMAN  P13845K1C10 HUMAN Kerafin, type | ctoskel SOYEQIAEQNR 323 333 1365,64001
Mlpepatb3t atalal  P13645|KICI0_HUMAN MQN\NDR 148 166 1090,53101
8 |pepatal |alalal  P13645|KICI0_HUMAN P13545|K1CT0_HUMAN type | oy 465 491 2090,81909
S |pepatbdd atalal  P13845|KIC10_HUMAN  P13845]K1C10_HUMAN Keratin, type | cytoskel SSGGFSGGSFSR 48 59 113250195
10 |pepalbi2 alalal P13645[KIC10_HUMAN  P13545]K1C10_HUMAN Keratin, type | cytoskelIKYENEVAR 236 2451234 67895
11 |pepatb24 alalal |[P13845|KICI0_HUMAN P13645K1C10_HUMAN Keratin, type | cytoskePRQSVEADINGIR 245 256 1357,71875
12 |pepatad  alalal  P13545[KIC10_HUMAN  P13545K1C10_HUMAN Keratin, type | cytoskelh AEESNYEIEGK 168 177 138164905
13 |pepalbi3 alalal P13645|KICI0_HUMAN P13645]K1C10_HUMAN Keratin, type | cytoskel IRIENEIQTYR 440 450/1434,77039
14 |pepatbll alalal P13645|KIC10_HUMAN  P13545]K1C10_HUMAN Keratin, type | cytoskelIDNNEQISSYK 351 362 1423,70703
15 |pepath23 alalal |P13845|KIC10_HUMAN P1345[K1C10_HUMAN Keratin, type | cytoskel QSVEADINGIR 248 256 1201,61804
16 |pepatb22 alalal P13845|KIC10_HUMAN P13645|K1C10_HUMAN Keratn, type | cytoskel> QSEASIAETEGR 387 399 1390,68103
17 |pepatas alalal |P13645|KICI0_HUMAN P13645K1C10_HUMAN Kerati, type | cytoskel GBGF SSGGFSGGSFSR 2 59 145063501
18 |pepatad alalal |P13845|KICI0_HUMAN P1345K1C10_HUMAN Keratin, type | cytoskel GBIGGFGGGSFR 75 86 1088,52295
19 |pepalbl0 alalal P13645[KIC10_HUMAN P13645]<1C10_HUMAN Keratin, type | cytoskel GSIGGGFSSGGFSGGSFSR a 59 1707,77295
20 |pepalo2s atatal  P13345KICI0_HUMAN  P13645[K1C10_HUMAN Keralin, type | cytoskel SGGYGGIGGFGGGSFR 7 86 143266101
21 lpepatas atatal P13345KICI0_HUMAN  P13845[K1C10_HUMAN Keralin, type | cytoskel EITTEIDNNEQISSYK 345 362 1996 97085
22 pepalbid alalal  P13645KICI0_HUMAN  P13645[K1C10_HUMAN Keratin, type | cytoskeMISAEEQIQQIR an 422 1427,78601
23 |pepalb27 alatal  P13345KICT0_HUMAN  P13845[K1C10_HUMAN Keratin, type | cytoskel SKEITTEIDNNIEQISSYK 344 362 22120979
24 |pepalb2! alatal  P13845KICI0_HUMAN  P13645[K1C10_HUMAN Keratin, type | cytoskel QSIEASIAETEGR Q1-17.026» 387 399 1373,65503
25 pepalbi5 alalal  P13645KICI0_HUMAN  P13645[K1C10_HUMAN Keratin, type | cytoskel TTDNANIQIDNAR 213 228 1784 95105
26 pepalb20 alalal  P13545KICI0_HUMAN  P13545[K1C10_HUMAN Keratin, type | cytoskelNVSTGDVNVEMNAAPGVDITQINNMR | M11:+15 99 296 322 2904 37305
pepalbl9 alalal  P13645[KIC10_HUMAN  P13545/K1C10_HUMAN Keratin, type | cytoskelPNVSTGDVNVEMNAAPGVDITQINNMR | M26:+15.99 296 322 2888,38305
pepalbi7 alalal  P13545[KIC10_HUMAN  P13545/K1C10_HUMAN Keratin, type | cytoskel NVOAEIEIQSQIAIK El 385 179701195
bepatal  alatal P13345KICT0_HUMAN  P13845[K1C10_HUMAN Kerafin, type | cytoskel AAPGVDITQINNMR 308 322 1612,84802
pepalbis alalal  P13645[KIC10_HUMAN  P13645/K1C10_HUMAN Keratin, type | cytoskel NQINITTONANIIQIDNAR 208 228 236726294
pepalbi8 alalal  P13545|KIC10_HUMAN  P13545/K1C10_HUMAN Keratin, type | cytoskelPNVSTGDVNVEMNAAPGVDITQINNMR 295 322 2872,39307
pepatal alatal P13845KICT0_HUMAN  P13845[K1C10_HUMAN Keratin, type | cytoskel ADIEVIQIESITEEIAVIK 267 284/ 2096,04712 d
piofeins / peptides. cp pos (&7 jia’ [ [ - . D]
X [Rechercher [~) [ Respecter la casse | @
Feulle 4/ 4 mpL = Somme=0 - s + 100%

Figure 14: peptides_pos results

6.8 MS samples table

This table contains the list of MS samples considered in this experiment. The number of groups and subgroups
are the same accross samples in the combined and phosphopeptide mode.
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6.9 Compar spectra table (Fig 15) 6 EXPORTING THE RESULTS

MS sample name MS sample name.
Number of groups The number of groups found by X!TandemPipeline concerning this sample.

Number of subgroups The number of groups found by X!TandemPipeline concerning this sample.

More informations about samples are available if the option “include raw MS samples statistics” was checked
(Fig 10). If X!Tandem was used as the identification engine, this will display :

X!tandem xml result file name X!Tandem result file name.

X!Tandem version X!Tandem version.

X!tandem xml model file name X!Tandem parameter file.

total spectra used Number of used spectra as found in X!Tandem result file.

total spectra assigned Number of assigned spectra as found in X!Tandem result file.
assigned/used percent Percent of assigned spectra vs used.

total unique assigned See X!Tandem documentation.

database file names Space separated list of sequence databases used for this identification in X!Tandem.
MS/MS data source file name MS raw data file name (if available).

MS/MS data source file path MS raw data file complete file path (if available).

MS level 1 Number of spectrums acquired in MS level 1.

MS level 2 Number of spectrums acquired in MS level 2.

TIC mean in MS 1 Mean of total ion count in MS level 1.

TIC mean in MS 2 Mean of total ion count in MS level 2.

rt min Minimum retention time.

rt max Maximum retention time.

6.9 Compar spectra table (Fig 15)

This tab displays the number of spectra observed by sample, for each top protein of a subgroup. This is
convenient to have an idea of the presence/absence of a subgroup of proteins in a sample, and an indication
about abundance in each samples.

Group ID The Group ID to which the spectrum belongs.

Sub-Group ID The Sub-Group to which the protein belongs. All the proteins in a sub-group are identified with the
same valid peptides.

Top Protein Description Description of the first protein listed in this subgroup
Number of proteins Total number of proteins listed in this subgroup

sample names columns one column for each sample containing the number of assigned spectra per subgroup



6.10 Compar specific table (Fig 16) 6 EXPORTING THE RESULTS
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Figure 15: compar_Spectra results

6.10 Compar specific table (Fig 16)

This tab displays the number of specific spectra observed by sample, for each top protein of a subgroup. A
spectra is considered as specific if it is only present in one subgroup and no other subgroups of the same group.
If there is only one subgroup in a group, all the spectra of this protein are considered specific.

Group ID The Group ID to which the spectrum belongs.

Sub-Group ID The Sub-Group to which the protein belongs. All the proteins in a sub-group are identified with the
same valid peptides.

Top Protein Description Description of the first protein listed in this subgroup
Number of proteins Total number of proteins listed in this subgroup

sample names columns one column for each sample containing the number of assigned specific spectra per subgroup

6.11 Compar unique table

This tab displays the number of unique sequences observed by sample, for each top protein of a subgroup.

Group ID The Group ID to which the spectrum belongs.

Sub-Group ID The Sub-Group to which the protein belongs. All the proteins in a sub-group are identified with the
same valid peptides.

Top Protein Description Description of the first protein listed in this subgroup
Number of proteins Total number of proteins listed in this subgroup

sample names columns one column for each sample containing the number of unique peptide sequence per subgroup

23



6.12 Compar specific unique table 6 EXPORTING THE RESULTS
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Figure 16: compar_Specific results

6.12 Compar specific unique table

This tab displays the number of unique sequences specific within a subgroup, observed by sample, for each top
protein of a subgroup.

Group ID The Group ID to which the spectrum belongs.

Sub-Group ID The Sub-Group to which the protein belongs. All the proteins in a sub-group are identified with the
same valid peptides.

Top Protein Description Description of the first protein listed in this subgroup
Number of proteins Total number of proteins listed in this subgroup

sample names columns one column for each sample containing the number of unique peptide sequence and specific
per subgroup

6.13 Compar PAI table (Fig 17)

This tab displays the protein abundance index (PAI4.3) and the exponentially modified PAI (emPAI4.4) by
sample, for each top protein of a subgroup. This is convenient to have an idea of the presence/absence of a
subgroup of proteins in a sample, and an indication about relative abundance in each samples.

Group ID Group ID of this protein

Sub-Group ID Sub-Group of this protein

Top Protein Description Description of the first protein listed in this subgroup
Number of proteins Total number of proteins listed in this subgroup

PAI PAI4.3 of the top protein of this subgroup in a particular sample

emPATI emPAI4.4 of the top protein of this subgroup in a particular sample
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6.14 Phospholsland table (Fig 18) 6 EXPORTING THE RESULTS
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Figure 17: compar_PAT results

6.14 Phospholsland table (Fig 18)

This tab displays the phosphoisland list.

Group ID Group ID of this phosphoisland : a group contains all proteins sharing one or more phosphoisland
Sub-Group ID Sub-Group of this phosphoisland : a subgroup contains all proteins sharing the same phosphopeptides

Phospholsland ID Phospholsland identifier : a set of phosphopeptides covering the same peptide sequence (possible
overlaps) in a protein

Description The description of the phosphoisland’s protein

MW The molecular weight of the phosphoisland’s protein

Phosphosites positions the phopshorylation sites positions of the phosphoisland’s phosphopeptides in this protein
Spectra Number of spectra identifying the phosphopeptides of this phosphoisland

Uniques Number of unique phosphopetide sequences

number of proteins sharing these phosphosites Number of proteins in this subgroup (sharing the same phospho-
peptides)

6.15 PhosphoPeptides table (Fig 19)

This tab displays details about each identified phosphopeptides. A phosphopeptide is a merge of identified pep-
tides including phosphorylations and sharing the same unique sequenceLI + M H ™mass modification. WARN-
ING The sequencelLl stands for a peptide sequence in which all Leucines are converted into Isoleucines. This is
required because the L and I amino acids has exactly the same mass (see 6.19).

Group ID Group ID of this phosphopeptide
Sub-Group ID Sub-Group of this phosphopeptide (it regroups overlapping peptide sequences)
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6.15 PhosphoPeptides table (Fig 19) 6 EXPORTING THE RESULTS
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Figure 18: phosphoislands results

Phosphopeptide ID Phosphopeptide identifier
SequenceLlI Phosphopeptide sequence (warning see 6.19)
Modifs Modification mass

Number of phosphorylations (phosphosites) number of phosphorylation sites in this peptide sequence (observed
by the identification engine)

Best Position in sequence The phosphosites position that gives the best peptide E-value
All positions List of all possible phosphosite positions (observed by the identification engine)
Charges List of all possible peptides charges (observed by the identification engine)

MH+ theo Theoretical M H " of this phosphopeptide.

Number of proteins Number of protein identified with this phosphopeptide.

Number of spectra Number of spectra identifying this phosphopeptide.
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Figure 19: phosphopeptides results
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6.16 Phosphopeptide mode compar Spectra table (Fig 20) 6 EXPORTING THE RESULTS

6.16 Phosphopeptide mode compar Spectra table (Fig 20)

This tab displays the number of spectra identifying phosphoislands by sample. This is convenient to have an
idea of the phosphorylation rate of phosphoislands between samples.

Group ID Group ID of this phosphoisland

Sub-Group ID Sub-Group of this phosphoisland

Top Phospholsland ID Phospholsland identifier : the first in this subgroup
Top Phospholsland protein Phospholsland’s protein description
Positions Phospholsland’s phosphorylation site positions in this protein
Number of proteins number of proteins in this subgroup

sample names columns one column for each sample containing the number of assigned spectra per phosphoisland
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Figure 20: compar_Spectra results (mode phospho)

6.17 Phosphopeptide mode Spectra table (Fig 21)

This tab displays details about each spectra (scan number in a particular sample) identifying a phosphorylated
peptide. Only available if the expert output was chosen.

Group ID Group ID of this spectra

Sub-Group ID Sub-Group of this spectra

Phosphopeptide ID The phosphopeptide identified by the spectra
Sample The sample name of this spectra

Scan The scan number of this spectra

Rt The retention time (in minutes) of this spectra

Sequence (top) The sequence of the best peptide assignment for this spectra
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6.18 Phospho stats table

6 EXPORTING THE RESULTS

Modifs (top) The modifications of the best peptide assignment for this spectra

Best position in peptide The phosphorylation site positions of the best peptide assignment for this spectra

All observed positions in phosphopeptide All observed positions of phosphorylation sites in the same phospho-

peptide

Number of phosphoislands number of phosphoislands (proteins) identified by this spectra

Phosphoislands Ids list of phosphoislands ids identified by this spectra
Best e-value the best peptide E-value assignment for this spectra

Charge the charge of the best peptide assignment for this spectra

MH+ Obs Observed M H*(Monoisotopic observed mass for the peptide + one proton) of the best peptide assignment

for this spectrum.

MH+ theo Theoretical M H 7" of the best peptide assignment for this spectrum.

DeltaMH+ Error in the precursor mass between observed and theoretical data (Da)

Delta-ppm Error in the precursor mass between observed and theoretical data (ppm)

pappso_phospho_expert.ods - LibreOffice Calc

Fichier Edition Affichage Insertion Format Outils Données Fenétre Aide
RN EIEREEIE T YR
[ (Arial [+])|aT Fa4A EEE B
C1:C1048576 [v] & & = [Phosphopeptide D
A | B D | E F [ G [ H
CioupiD  Sub-group 10 [Ehosphopepide gSample Scan Rt ‘Seauenc eodfs
at atat pepata3 201103061 4038 38,900002 KKDEPAEE 59:+79.960
o atat pepata3 201103080 6991 56400002 KKDEPAEE 59.+79 9609
T atat pepatad 201103000 4648 44458999 KKDEPAER 59479 9609
at atat pepata3 20110309 4033 38860001 KKDEPAEE59:+79 9600
o atat pepatal 20110308 7357 69809998 KKDEPAEE 59479 9609
g il atat pepata3 20110309y 6139 5793 KKDEPAEBS9+79 9609
a1 atat pepata3 20110308) 4872 45,93 KKDEPAEE S9:+79.9609
Tt atat pepatal 20110309 6322 58450001 KKDEPAEE 59479 9609
0 atat pepata3 201103090 4655 44310001 KKDEPAES $9.+79 9609
a1 atat pepata3 20110300) 5055 4748 KKDEPAEES3:+79.9609
12 ] atat pepata3 201103092 3610 38400002 KKDEPAEE 59479 9609
S atat pepatal 20110303 6170 58130001 KKDEPAEE 59:+79 9669
a1 atat pepata3 20110300 3810 38.330002 KKDEPAEE 59:+79 9600
at atat pepata3 201103080 5471 50509998 KKDEPAEE 59:+79.960
a1 atat pepatal 201103080 7157 67,93 KKDEPAEB S9.+79 9609
at atat pepata3 20110309) 6671 52610001 KKDEPAEBS9+79 9609
at atat pepata3 20110309 5478 50560001 KKDEPAEE59:+79 9609
at atat pepatal 20110306 4857 45810001 KKDEPAEE 59479 9669
a1 atat pepata3 20110309y 6383 59560002 KKDEPAER 59479 9609
at atat pepata3 20110300 4253 41.400002 KKDEPAEE59:+79 9600
2n] atat pepatal 20110309 5635 53549999 KKDEPAEE 59479 9609
S atat pepata3 20110300y 5833 53548999 KKDEPAE $9+79 9609
a1 atat pepata3 201103000 5058 475 KKDEPAEES9:+79.9609
S atat pepatal 20110309 5383 51130001 KKDEPAEE 59479 9609
161} atat pepata3 201103090 5453 50508998 KKDEPAER $9.+79 9609
a1 atat pepata3 20110300 6852 64,550003 KKDEPAEE 59:+79 960
St atat pepatal 20110308 5662 52029999 KKDEPAEE 59479 9609
O atat pepata3 20110309y 5057 475KKDEPAEBS9+79.9609
a1 atat pepata3 20110300 3818 38360001 KKDEPAEE 53:+79 960
f] atat pepata3 20110309 5065 47.450001 KKDEPAEE 59479 9609
2h) atat pepatal 201103095 7043 67.160004 KKDEPAEE 59479 9609
a1 atat pepata3 20110300 6744 64099998 KKDEPAEE 59:+79 9600
at atat pepata3 201103080 5452 505 KKDEPAEBS9.+79.9609
a1 atat pepatal 201103080 468 44,43 KKDEPAEBS9.+79 9609
at atat pepata3 20110309) 3897 40520999 KKDEPAE 59479 9609
at atat pepata3 20110309 5634 53549999 KKDEPAEE59:+79 9609
a1 atat pepatal 201103080 6841 55010002 KKDEPAEE $9.+79 9609
a1 atat pepata3 201103090 3898 40520999 KKDEPAER $9+79 9609
at atat pepata3 20110308% 311 38330002 KKDEPAEE 59:+79.960
' _phosphoislands / phosphopeptides; compar_spectra ) spectra/d) 1o
X (Rechercher [~ [ Respecter la casse @
Feule /4 mpL

o [ @ Q | R s |
MH: Obs NH+ heo_ DeflaH_ Dsa-pom
3 21489033 21483014 0,001 08841728
2 21483982 21489014 -0,0031 -1 4425975
2 21489001 21489014 0001105118995
2 21483019 21483014 00006 02792124
2 21489021 21489014 00008 03722833
3 21489093 21489014 0,001 08841728
2 21483997 21483014
3 2148,9006 21489014
3 21489026 21489014
2 21483989 21483014
3 2148,9008 21489014
3 21489999 21489014
2 21439001 21483014
2 21483999 21489014
2 21489016 21489014
2 21488994 21489014
3 2148.9023 21483014
3 21489016 21489014
2 21489001 21489014
2 2148.3004 21483014
3 2148.9008 21489014
2 21489023 21489014
3 21483016 21483014
2 2145,9006 21489014
2 21489000 21489014
2 21483018 21489014 00008 43783261

i~ pfE

2 21483021 2148,9014 0,008 03722833
321489016 2148.9014 0,003 0,1396062
321483016 2148,9014 0,003 0,1396062

02792124,

2 21488999 2148,9014  -0,0013-0,6043603
2 21489004 2148,9014 0,009 -0,4188167

2 21489011 2148,9014  -0,0001 -0,0465354
2 21488994 2148,9014  -0.0018-0,8376373
221489092 2148.9014 00079 36762969

2 21483011 21 0465354

2 2148900 -00011 05118895 5
oo o v 5
Somme=0 -—o + | 80%

Figure 21: Spectra results (mode phospho)

6.18 Phospho stats table

This table displays miscellaneous statistics on phosphosites.

Total number of sample/scan in the whole experiment containing phosphorylation sites.

Total number of phosphorylations per residues on Threonine, Serine, and Tyrosine.

6.19 SequenceLl column

The sequenceLl stands for a peptide sequence in which all Leucines are converted into Isoleucines. This is
required because the L and I amino acids has exactly the same mass. Identification engines can thus link the

D -
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6.20 Files *fdr.txt 6 EXPORTING THE RESULTS

same MS/MS spectra to 2 proteins having different petide sequences differing only by L or I. As a consequence
the grouping algorithm has to consider these sequences as unique and we have chosen to only show in this tab
a sequencelll in which there is an ambiguity between L or I. To get the real peptide sequence, please use in
the expert mode the peptide_pos tab (see 6.7). It shows all matching peptides associated to their proteins (this
could produce a large output file). The spectra output (see 6.6) only shows the best matching peptide sequence
(best evalue).

6.20 Files *fdr.txt

This result file indicates the number of peptides with an E-value less than the E-value indicated in the first
column (Fig 22). You just have to divide the number of peptides in the reverse or decoy database by the number
of peptides in the normal database to obtain the false discovery rate at each E-value level.

This method could be performed if :

e normal and reverse databases must be saved in different fasta files;

e X!Tandem analysis have been performed with reverse option.
In this case, the column corresponding to the normal and reverse search are indicated as xtandem normal
and ztandem reverse, respectively.

FOR on peptide identification

Evalue Normal.fasta Reverse fasta

—14.5 4] 0
—14 4] o]
—-13.5 1 0
—-13 1 0
=125 1 o]
-12 3 0
—-11.5 3 0
—-11 4 o]
-10.5 4 0
—10 ] 0
—-9.5 5] 0
-9 7 1
—8.5 7 1

Figure 22: FDR results



7 CHANGELOG

7 Changelog

7.1 ”Elastine” branch

3.4.0 Elastine Durcie

7.2 ”Myosine” branch

3.3.5 Myosine Dopée

3.3.4 Myosine Bodybuildée Experimental support for the pepXML format used by the TPP (Trans Pro-
teomic Pipeline) and the Comet MS identification engine. More details available in the “X!TandemPipelineinformatio
of the ODS report for each MSrun : number of assigned spectrums, number of MS1, MSn. Lot of internal
structure design (FDR outputs using ODS writer, FASTA writer). BUG FIX (introduced in 3.3.1) in the
tabulated output for combine and individual mode (ODS or TSV report) : “peptides” and “peptide pos”
sheets now only displays valid peptides. BUG FIX in the MassChroQML output (introduced in 3.3.1) :
only writes valid peptides to the list of identified peptides.

3.3.3 Myosine Anabolisée New XML parser giving better informations to the users (line number, column
number, filename containing errors). Better support for high performance clusters throught HTCondor.
BUG FIX in the “peptide pos” tab of the spreadsheet output in expert mode : only the first protein in
each subgroup was displayed.

3.3.2 Myosine Chargée Better performances. New ODS output featuring complete summary of MS identi-
fication runs. Updated documentation.

3.3.1 Myosine Famélique Better performances. Problems concerning the PAI computation by samples are
fixed. Updated documentation.

3.3.0 Myosine Rachitique Grouping of sub-group has been changed for better performances and to fix over-
grouping on large datasets (thanks to M. Blein)
If you have a very large dataset, we recommand to reload xtandem results to fix errors.

7.3 ”Tubuline” branch

3.2.2 Tubuline Etayée Corrected report of input parameter on X!Tandem output result (thanks to T. Greko).

3.2.1 Tubuline Etayée Add new X!Tandem paramaters for multiple search of modifications in one analyse
and calculation can now be performed on z j, 3.

3.2.0 Tubuline Squelettique Identification from Mascot dat file can now be imported and filtered. All work
as X!Tandem result excepts that protein sequence can not be retrieved : PAI and coverage are absent.
Correction of FDR calculation from Reverse/Decoy search.



7.4 7Kératine” branch 7 CHANGELOG

7.4 ”Kératine” branch

3.1.5 Kératine Moustachue Add support of phosphorylation neutral loss and enhanced ETD detection on
MS2 spectra.
Correction of MassChroQ export.

3.1.4 Kératine Poilue Add support for viewving ETD spectra after automatic detection.

3.1.3 Kératine Chevelue Corrected bug of xtandem preset. Refine analysis was never start instead refine
param is set to yes.
Adds a new annotated spectrum renderer and bug fix on ODS export.

3.1.2 Add export results on Open Document Spreadsheet (.ods) file.
Correction of bugs (Grouping, PepNovo export, ...).

3.1.1 FDR computation are now compatible with reverse option of X!Tandem.
3.1.0 Algorithm of grouping have been completly rewritten :

e Older project must be refiltered to be properly grouped.
e Phosphopeptide filtering have been enhanced to correspond to :

— SubGroup represents the number of phosphosites
— Group represents the number of phosphoproteins

e Configuration file have been modified and must be parameter again
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