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Getting Started on XlinkX 2.5 Node for

Proteome Discoverer 2.5 Software



XlinkX 2.5 Node - New Features for Proteome Discoverer 
2.5 Software
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• New modifications dialog

• Heterobifunctional crosslinkers support 

• Direct import of Unimod crosslinkers 

• New FDR calculations including intra 

and inter validation 

• New options for results export :

• PyMol

• xiView

• Download: 

https://thermo.flexnetoperations.com/contr

ol/thmo/download?element=12199007

New Modification Dialog 

New Options for Results Export

New FDR Validator

https://thermo.flexnetoperations.com/control/thmo/download?element=12199007


Outline
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• New modifications dialog

• Adding Crosslinkers  

• Adding Cleavable Crosslinkers

• Adding Non-Cleavable Crosslinkers

• Adding Monolinks Modification

• New FDR calculations

• Crosslinking Analysis Template

• Example of EDC Crosslinking Analysis

• New options for results export 

• Exporting Crosslinks to Pymol

• Exporting Crosslinks to xiVIEW
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New Modifications Dialog

Support Heterobifunctional Crosslinkers



1. Adding Crosslinkers 

1. Click

2. Click

3. Click

• Common crosslinkers is available in the list of modifications in Thermo Scientific™ Proteome Discoverer 

Software.

• A new crosslinker can be added manually:

• In the Modification Manager, Add a Modification for the crosslinker.



2. Adding Cleavable Crosslinkers
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Step 1. Define a crosslink by using Name, Abbreviation, Substitution and Target Amino Acid Site(s) in 

General Tab. 

1. Input

2. Input

3. Click and Select
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I. Click Crosslink to activate the 
crosslinking tab.

II. Click and define a Cleavable Crosslink
type. 

III. Click and Input crosslinking fragments
Name, Abbreviate, Substitution, Delta 
Mass and Target(s) to the list.

IV. Select Left Fragments 1 from the list and 
click Add Selected Fragments to the Left 
Fragments.

V. Select Right Fragments 2 from the list 
and click Add Selected Fragments to the 
Right Fragments.

VI. Repeat step IV and V to connect all 
fragments. 

VII. Click the OK button

Adding Cleavable Crosslinkers

Step 2. Define a crosslink type, fragments in Crosslinking Tab. 
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I. Click Crosslink to activate the 
crosslinking tab.

II. Click and define a Cleavable Crosslink
type. 

III. Click and Input crosslinking fragments
Name, Abbreviate, Substitution, Delta 
Mass and Target(s) to the list.

IV. Select Left Fragments 1 from the list and 
click Add Selected Fragments to the Left 
Fragments.

V. Select Right Fragments 2 from the list 
and click Add Selected Fragments to the 
Right Fragments.

VI. Repeat step IV and V to connect all 
fragments. 

VII. Click the OK button

Adding Cleavable Crosslinkers

Step 3. Add Left Fragments in Connected Fragments. 
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I. Click Crosslink to activate the 
crosslinking tab.

II. Click and define a Cleavable Crosslink
type. 

III. Click and Input crosslinking fragments
Name, Abbreviate, Substitution, Delta 
Mass and Target(s) to the list.

IV. Select Left Fragments 1 from the list and 
click Add Selected Fragments to the Left 
Fragments.

V. Select Right Fragments 2 from the list 
and click Add Selected Fragments to the 
Right Fragments.

VI. Repeat step IV and V to connect all 
fragments. 

VII. Click the OK button

Adding Cleavable Crosslinkers

Step 4. Add Right Fragments in Connected Fragments. 
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I. Click Crosslink to activate the 
crosslinking tab.

II. Click and define a Cleavable Crosslink
type. 

III. Click and Input crosslinking fragments
Name, Abbreviate, Substitution, Delta 
Mass and Target(s) to the list.

IV. Select Left Fragments 1 from the list and 
click Add Selected Fragments to the Left 
Fragments.

V. Select Right Fragments 2 from the list 
and click Add Selected Fragments to the 
Right Fragments.

VI. Repeat step IV and V to connect all 
fragments one by one. 

VII. Click the OK button

Adding Cleavable Crosslinkers

Step 5. Connect all fragments in Crosslinking Tab. 



3. Adding Non-Cleavable Crosslinkers
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Step 1. Define a crosslink by using Name, Abbreviation, Substitution and Target Amino Acid Site(s) in 

General Tab. 

1. Click and add

2. Click and add

3. Double click and select



Adding Non-Cleavable Crosslinkers
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Step 2. Define Diagnostic Ions by using Name and Formula. Monoisotopic Mass and Average Mass will 

automatic calculate based on Formula. 

1. Click

2. Double Click and add



Adding Non-Cleavable Crosslinkers
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Step 3. Define Target Pairs in Crosslinking Tab. 

1. Click

3. Click, Select2. Click, Select 4. Click 

5. Add all Target Pairs one by one 

6. Click 



4. Adding Monolinks Modification
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To set up the monolinks use the standard modification.

• Add a Chemical 

Modification of of PhoX

dead ends by using 

Name, Abbreviation, 

Substitution and Target 

Amino Acid Site(s) in 

General Tab.

1. Click and add

2. Click and add

3. Double click and Select

5. Click 
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New FDR Calculations

Including intra and inter validation 



Select Crosslinker Reagent and acquisition strategy

Filter for Spectra identified as being crosslinked

Select targeted modifications and protein 

database

Spectrum-Match-level (CSM) Validation 

(see slides below)
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Crosslink-level Crosslink Validation 

(see slides below)

XlinkX 2.5 Node – Data Analysis Driven by XlinkX/PD



o All levels of consolidation (Spectra, Matches, Peptide Groups, Proteins) need to be under FDR control

o Former versions of XlinkX node contained only FDR control on Matches – Level

o Higher level FDR was controlled by using Score Cutoffs

o In XlinkX 2.5 node FDR control an all Levels make Score Cutoffs obsolete (although these are still supported)

Protein Identification

Matches
2 of 8 decoy

FDR = 0.25

Target match

Decoy match

Peptide Groups
2 of 5 decoy

FDR = 0.4

Proteins
2 of 3 decoy

FDR = 2

Crosslink Identification (cleavable CX)

Spectra 
from same MS1

CSMs
3 of 8 decoy

FDR = 0.375

Crosslink matches
2 of 4 decoy

FDR = 1

Crosslink Groups
2 of 3 decoy

FDR = 2

FDR control

FDR control

MS2 Spectra 

FDR Related Hierarchies Between Traditional and 
Crosslinked Analysis

[1] S. Lenz et al   bioRxiv. 2020



XlinkX 2.5–

o Omitting Thresholds increases 

number of identified Crosslinks

o Omitting Thresholds drastically 

improves FDR in multi level 

approach

o Threshold based approach 

shows no difference between 

spectra-only FDR approach (PD 

2.4) and hierarchical approach 

(PD 2.5)  

Crosslink incorrect

Crosslink correct

CSM incorrect

CSM correct

Case Studies – Improvements in Match Level
Synthetic Crosslinks from [2]

[2] R. Beveridge et al   Nat Commun. 2020 Feb 6;11(1):742      PXD014337
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Crosslinking Analysis Template



Preinstalled Crosslinking Analysis Templates

Crosslinking Analysis Templates located in C:/Users/Public/Public Documents/ Thermo/ Proteome 

Discoverer 2.5/ Common Templates/ Crosslink Analysis Templates



Xinkx 2.5 Node with Proteome Discoverer 2.5 Software Support:

• Non-Cleavable (n2 database search)

• Non-Cleavable-fast (search distinct signature crosslinked fragments and sequence tags spectrum to 

reduce the search time)

• Cleavable-MS2-MS2 (e.g. CID for reporter detection-ETD for sequence readout)

• Cleavable-MS2 only (e.g. HCD for reporter detection and sequence readout)

• Cleavable-MS2-MS3 (e.g. MS2 CID for reporter detection and MS3 HCD for individual peptides)

• Cleavable MS2-MS2-MS3 (e.g. MS2 CID for reporter detection, MS3 HCD and MS2 EThcD for 

individual peptides)

• Cleavable semi-specific crosslinking data

• LFQ and TMT quantification for crosslinking data

21



Analysis Template
Including Processing and Consensus workflow

Consensus workflow  

Processing workflow



Analysis Template for Non-cleavable CID/HCD Data

Select and Open Analysis template

Non-Cleavable: n2 database search

Non-Cleavable-fast: search distinct 

signature crosslinked fragments and 

sequence tags spectrum 



Support Cleavable-MS2-MS2 data : e.g. CID for 

reporter detection-ETD for sequence readout

Select and open Analysis template

Analysis Template for DSSO Cleavable MS2-MS2 Data



Support Cleavable MS2-MS2-MS3 data: e.g. MS2 CID 

for reporter detection, MS3 HCD and MS2 EThcD for 

individual peptides

Select and Open Analysis template

Analysis Template for DSSO Cleavable MS2-MS2-MS3 Data
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Example of EDC Crosslinking 
Analysis



Step 1. Create and Setup a New Study

1. Click



Step 2. Define the New Study

1. Define

2. Click



Study Page 

Study Page



Step 3. Select  Analysis Template

Click



Step 4. Example of EDC Data Analysis

Select and Click

Click



Step 5. Define Processing Workflow

1) Active Processing workflow

Processing workflow

Click



Step 5. Define Processing Workflow
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2). Define Sequest HT node

Click



Step 5. Define Processing Workflow
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3). Define XlinkX PD Detect node

Click



Step 5. Define Processing Workflow
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4). Define XlinkX/PD Detect node

Click



Step 5. Define Processing Workflow
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5). Define XlinkX/PD Search node

Click



Step 5. Define Processing Workflow
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6). XlinkX/PD Detect node

1. Click

2. Click



Step 6. Active Consensus Workflow

Consensus workflow

Click



Step 7. Define Consensus Workflow
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Define Xlinkx/PD Grouping and Validator node

Click



Step 8. Add Files and Run Analysis

1. Click

2. Select

3. Drag and drop

4. Click
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New Options for Results Export



Results Page
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Decoy CSMs
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1. Click

2. Click

3. Click



Decoy CSMs Page
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Decoy CSMs 

0 items shown (0 filtered out)



XlinkX Score Visualization
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1. Click

2. Click
3. Select



Compensation Voltage in CSM Table for FAIMS Data  
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Exporting Crosslinks to Pymol



All positions aligned to PDB structure (done automatically)

Color-coded display of 

protein sequence for easy 

highlighting of

• Links (red)

• Found Modifications 

(orange, yellow)

• Identified peptide chains

(green)

Graphical display of links 

including calculated 

crosslink distances

Export proteins containing crosslinkers in PD

… for pymol

Protein_chain.py

… for Xlink Analzyer

Protein_chain.txt

… add distances file

Protein_chain.Distances

Path to folder containing structure 

files for the exported protein, 

sequence similarities threshold 

between structure and PD sequence 

and destination folder

Automatic Export to Pymol (incl crosslink distances)



Download a Protein Structure File 

Access protein structure database https://www.rcsb.org/
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https://www.rcsb.org/


Download a Protein Structure File in .pdb or .cif Format
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1. Search

2. Click



Export Crosslink Result to Pymol
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1. Click

2. Click

4. Click

5. Click

3. Define



Pymol Folder
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Double Click



3D Display of Protein
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Identified crosslink peptide (green) Crosslink length measure

Another protein chain in the structure file

(dark and transparent)

Crosslinked amino acid (Cα)

Identified PSM (dark green)

Modified cysteine (yellow)

Modified sidechain 

(inactive crosslinker, orange)

Protein chain used for export



Extra Exporting
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… for Xlink Analzyer

Protein_chain.txt

… add distances file

Protein_chain.Distance

Select and double click
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Exporting Crosslinks to xiVIEW

Selecting the correct set of spectra for proteins 

when exporting mzIdentML and mzML for 

uploading to XiView



Step 1: Check Proteins to be exported (only the Proteins), 
then select checked Proteins and tag all associated Items 
(sub tables) of these Proteins with A (Blue Tag)
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2. Click

3.Check

1. Check Protein(s)
4.Right click

6.Click

5. Click and select blue



Step 2: Select all blue-tagged CSMs and tag all associated 
items with tag B (Red Tag)
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1. Click

2.Check

3. Select Red



Step 3: Filter all MS/MS Spectrum Info items that carry tag 
A or B (Red or Blue)
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3. Add fliters

2.Click

1. Click
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Step 4: Check all MS/MS Spectrum Info items that carry tag 
A or B (Red or Blue)

1.Check



60

Step 5: Export checked Proteins to mzIdentML

1. Click

2.Click

3. Define

5. Click
4. Click



Step 6: Export checked MS/MS Spectrum Info to mzML file.
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1. Click

2.Click

3. Define

4. Click



Step 7: Export crosslinks to xiNET CSV format
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1. Click

3. Define

4. Click

Note the xiVIEW URL on the ‘To xiNET…’ dialog (for later upload to website)



Step 8: Export result to *.fasta file

1. Click

2. Click

4. Click

3. Click 



Access http://crosslinkviewer.org/ in Chrome

Step 9. Exproting crosslinks to xiNET

Click

http://crosslinkviewer.org/
http://crosslinkviewer.org/


Click ‘UPLOAD’ then ‘Chose File’ to upload



Upload CSV and FASTA files



Upload CSV and FASTA files



Visualization in xiNET

Displaying the crosslinks in xiNET



Visualization in xiNET

Expanding the proteins to show the linked positions (lysines) in the sequence.



Step 10. Exporting crosslinks to xiVIEW

Access https://xiview.org/xiNET_website/index.php in Chrome

Sign into your account.

https://xiview.org/xiNET_website/index.php


Navigate to the Upload page

Choose files



After the upload progress reaches 100%, submit the data
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Depending upon file size, this process may take a little while…



If there are no errors, click ‘CONTINUE’



Viewing Your Data Online
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Re-arrange Proteins, Display Annotations and Views

Spectrum view
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Circular View
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The End
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