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XlinkX 2.5 Node - New Features for Proteome Discoverer

2.5 Software

* New modifications dialog
- Heterobifunctional crosslinkers support
- Direct import of Unimod crosslinkers

* New FDR calculations including intra
and inter validation

@ Add Chemical Modification

Name: EDC_new

General | Neutral Losses || Diagnostic lons | (_‘rcvsslinkingI

Non-cleavable Crosslink ~

Target Pairs (Non-cleavable Crosslinkers)

Abbreviation:

EDC_new

Select the target amino acids and press "Add” button to enter the target pairs.

New Modification Dialog

£ # Thermo Proteome Discoverer 2.5

File | View Administration Tools Window Help

tj;:‘ XlinkX/PD
¢ Detect
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{ New FDR Validator

= | XlinkX/PD
XlinkX/PD e i
c'-;-' Search 8 ":‘15 C'o‘s".“k s
| Grouping
AR il " xen XlinkX/PD
[ Xllr!kXIPD |9 ‘ {2 . Consensus
«** Validator | | " Validat
*~ 1. Input Data
FDR threshold 0.01
v 2 Advanced
Separate inter from intra True

New Options for Results Export o

* New options for results export :

P M I ¢ SaveAll Ctrl+Shift+S ’H"""" e ——s5
) y 0 Export » otated Spectr
= - Recent Studies pectra
- XxXiView S | B
¥ Connect to Server To Micro! |
To mzidentM
To mzTab.

. Download:
https://thermo.flexnetoperations.com/contr
ol/thmo/download?element=12199007

To Text (tab delimited)

To xiNET.
To PyMOL...

{;
LTQ Orbitrap Mass List
Orbitrap Fusion Mass List
Q Exactive Mass List



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

Outline

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

Software.

* A new crosslinker can be added manually:

o Thermo Proteome Discoverer 2.5.0.400
File Vie

WeE HS

dministration Toolp Window Help

IEEEEaNENEEm R4l
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Common crosslinkers is available in the list of modifications in Thermo Scientific™ Proteome Discoverer

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

1. Click—"

2. Click\

} Start Page % Administration xl

CIICK

Process Management

%<

~

—

I or Add & tmt 3 Remove ‘i‘;l Import | Export

Is Active ‘7| Modification f| Abbreviation |DeIE| Mass[Da]| Delta Average Mass [|

s .Jobqueue | I~ J '||E| =| =|

2 EDC EDC -18.01056 -18.0:
Content Management P ) o 18

@ Add ChemicalModification — a x
fﬁ] FASTA Files 28.1
Name: Abbreviation: 284
lﬁl EASTA Indexes ame: reviation: -~
i i o -17.
§5 FASTA Parsing Rules Diagnostic lons || Crosslinking —
= o _ ) ]
ﬂllu Spectral Libraries v Unimod Accesion: 0 320.;
; 144
ﬁ Chemical Modifications I — Delta Mass [Da]: 0 Delta Average Mass [Da]: |0 144,
‘j Cleavage Reagents Substitution: Leaving Group: 144
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2. Adding Cleavable Crosslinkers

Step 1. Define a crosslink by using Name, Abbreviation, Substitution and Target Amino Acid Site(s) in
General Tab.

@ Add Chemical Modification — O X

1. Input

——
Name: APDC4_Example ; Abbreviation: EAPDC4_E)(& mple ; L
MNeutral Losses || Diagnostic lons || Crosslinking
Position: Any v nimod Accesion: |0 ‘
2. Input | et Mzsse
Delta : 23417321 elta Average Mass [Da]: |234.33789
Substitution: HEZZ2IC14N(2)O eaving Group:

Amino Acid Site(s): | Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.

Target Amino Acid Classification

K CID cleavable crosslink

CID cleavable crosslink

CID cleavable crosslink

3. Click and Select-—/

CID cleavable crosslink

-{Emz

CID cleavable crosslink

HIK|®|®)®|x

Help oK Cancel
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Adding Cleavable Crosslinkers

Step 2. Define a crosslink type, fragments in Crosslinking Tab.

I CIICk CrOSSh | | | . 1 tha @ Add Chemical Modification - O X
cr055|inking tab. Name: |APDC4 Abbreviation: | APDC4

. Click and define a Cleavable Crossli General || Neutral Losses || Diagnostic ons

type_ »ECleavable Crosslink ™ [ Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remave rows.
. . . Crosslink Fragments:
Ill.  Click and Input crosslinking fragments
. . . Name Abbreviatic Substitutior Delta Mass Delta Average Mass Target(s)

Name, Abbreviate, Substitution, De Fragment1 [F1 canao__[6B02621 807411 " %
. . . i
Fragment3 |F3 C10H16MN2C| 180.12626 180.2473 K x
Fragment4 |F4 C4H6 54.04695 54.09059 NS W.Y X
i

Connected Fragments: Add Selected Fragment

Left Fragment Right Fragment

Fragment Fragment?2 %
Fragment3 Fragment4 X

Help OK Cancel
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Adding Cleavable Crosslinkers
Step 3. Add Left Fragments in Connected Fragments.

@ Add Chemical Modification — O X

MName: APDC4 Abbreviation: APDC4

General || Neutral Losses || Diagnostic lons |3yl

Cleavable Crosslink *~ |  Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.

Crosslink Fragments:

MName Abbreviatic Substitutior Delta Mass Delta Average Mass Target(s)
| Fragment1 | C4H40  |68.02621 68.07411 K X
ragment k2 C10H18N2 | 166.147 166.26378 MN,SW.Y i
- Fragment3 |F3 C10H16N2(| 180.12626 180.2473 K X
V. Select Left Fragments 14rom the list and Fragment4 |F4 CaH6 _ [5404695 54.09059 N.SW.Y x
X

click Add Selected Fragments-te-the Left
Fragments Connected Fragments: ;! Add Selected Fragment I
\ Left FrangH cight Fragment
| Fragment Fragment2 X

Fragment4 b 4

Help OK Cancel
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Adding Cleavable Crosslinkers
Step 4. Add Right Fragments in Connected Fragments.

@ Add Chemical Modification — O X

MName: APDC4 Abbreviation: APDC4

General || Neutral Losses || Diagnostic lons |3yl

Cleavable Crosslink *~ |  Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.

Crosslink Fragments:

MName Abbreviatic Substitutior Delta Mass Delta Average Mass Target(s)
agment] |F1 C4H40  |68.02621 68.07411 K X
_ragment2 [ff2 C10H18N2 |166.147 166.26378 N,S,W,Y X
Fragment3 |F3 C10H16N2C[ 180.12626 180.2473 K X
Fragmentd |F4 CAH6 54.04595 54,09059 N,S,W,Y x
X
Connected Fragments: ! Add Selected Fragment I

. . Left Fragment Right Fragment
V. Select Right Fragmerts 2 from the list Fragment? “
and click Add Selected Fragments - Fragment4 E
Right Fragments.—

Help OK Cancel
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Adding Cleavable Crosslinkers

Step 5. Connect all fragments in Crosslinking Tab.

@ Add Chemical Modification — O X

MName: APDC4 Abbreviation: APDC4

General || Neutral Losses || Diagnostic Ionsw

Cleavable Crosslink *~ |  Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.

Crosslink Fragments:

MName Abbreviatic Substitutior Delta Mass Delta Average Mass Target(s)

Fragment1 |F1 C4H40 68.02621 68.07411 K x

Fragment2 |F2 C10H18N2 | 166.147 166.26378 NS W.Y i

Fragment3 |F3 C10H16N2(| 180.12626 180.2473 K X

Fragment4 |F4 C4Hé 54.04695 54.09059 NS W.Y X
X

ECDnnected Frag ments:; Add Selected Fragment
A | Left Fragment Right Fragment

Fragment Fragment?2 %

Fragment3 Fragment4 X

VI. Repeat step IV and V to connect al

fragments one by one. o ” p—
VIl. Click the OK button —L — L
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3. Adding Non-Cleavable Crosslinkers

Step 1. Define a crosslink by using Name, Abbreviation, Substitution and Target Amino Acid Site(s) in
General Tab.

1. C||Ck and a_dd < "ﬁ Add Chemical Modification — O X

. —— N
MName: PhoX_Example E Abbreviation: iPhoX_Example ;

MNeutral Losses || Diagnostic lons || Crosslinking

2 CIICk and add _ Position: ‘Any “| Unimod Accesion: ‘0 |
m 1209.97181 | Delta Average Mass [Dal: |210.0805 |
Substitution: | H3)C(BIOG)P | Leaving Group: | |

Amino Acid Site(s): |Duuble click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remaove rows.

Target Amino Acid Classification

K Crosslink
/ S Crosslink
3. Double click and select 7 L Crosslink

IE3/ES S

Help OK Cancel

11
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Adding Non-Cleavable Crosslinkers

Step 2. Define Diagno
automatic calculate based on Formu
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ons by using Name and Formula. Monoisotopic Mass and Average Mass will

@ Add Chemical Modificatio -
MName: PhoX_Example . Abbreviation: PhoX_Example
1)\ Click
General || Neutral Losses I Diagnostic lons | Crosslinking
Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.
MName Formula Monoisotopic Mass Average Mass
PhoX C18H22N205P 377.1266 377.3522 b
]
2. Double Click and add
Help QK Cancel
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Adding Non-Cleavable Crosslinkers
Step 3. Define Target Pairs in Crosslinkir%

@ Add Chemical Modification \ - O X
MName: |PhD}C_Examp|e 1 \}.\ Abtlzeviation: PhoX_Example
1ACIIC
General || Neutral Losses || Diagnostic lons m
‘ MNon-cleavable Crosslink | |Se|ect the target amino acids and press "Add" button to enter the target pairs.
] Target Pairs {(Non-cleavable Crosslinkers) ] 4 CI |Ck
2. Click, Select |~ 1B =.3. Click, Select e
K-> K EI
K<-=5 IE
K<-=T '@
5. Add all Target Pairs one by one
6. Click
Help OK Hl Cancel

13



4. Adding Monolinks Modification

To set up the monolinks use the standard modification.

@ Add Chemical Modification 1. Click and add - o X

DR —
Name:E PhoX Hydrolyzed_Example Abbreviation: Phox‘.H20_Example|

* Add a Chemical _ |
Modification of of PhoX Newrallore CHER AN St

Position: Any ¥ | Unimod Accesion; 0

dead ends by USIng Delta Mass [Da]:
Name, AbbreVIatIOI’], Substitution:
Su bStItUtIOn aﬂd Tal’ge’[ Amino Acid Site(s): | Double click on a row to activate, press [ENTER] to add or [DEL]/Delete button to remove rows.

22798237 Delta Average Mass [Da]: | 228.09578

H{3)C(8)0(e)P Leaving Group:

Target Amino Acid Classification
Aman ACld Slte(S) In K Chemical derivative :
General Tab. \
3. Double click and Select
5. Click
Help ﬂ OK Cancel
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New FDR Calculations

Including intra and inter validation



XlinkX 2.5 Node — Data AnaIyS|s Driven by XlinkX/PD

Consensus

Processing Workflow

Workflow

(cutout)

‘- Spectrum Files 0 ‘
J Spectrum 1
H'I Selector
LY
Y. XinkX/PDDetect | 2 |
by
Fi
f?;_; XlinkX/PD Filter 3 "
-l
LY
f?:; XlinkXIPD Search | 4 ‘
by
fq:- XlinkX/PD 5
\ai# Validator N
|
|
|
|
|
|
|
|
|
|
|
|
I
,s  XinkX/PD
ﬂ-” Crosslink -]
***  Grouping
+  XinkX/PD
fqi' Consensus 10
*** validator
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Acqmsttlon strate:g'f MS2_MS2 . A—
Crossin Modficaton DSSO /4158004 Da (9 Select Crosslinker Reagent and acquisition strategy
Minimum 57N 15
Enable protein M4eminus linkage  False
1. Output Data . . . . .
Select Crosslinks Filter for Spectra identified as being crosslinked
1. General Data
Protein Database pastrosepticum fasta
Retain FASTA file indexes True
Enzyme Name Trypsin (Full)
Maximum Missed Cleavages
Minimum Peptide Length 5
2_ Tolerances
Precursor Mass Tolerance 10 ppm
FTMS Fragment Mass Tolerance 20 ppm
ITMS Fragment Mass Tolerance 05Da

4_ Static Modifications
Static Modfication

Static Modfication

Static Any M4em Modification
Static Any Cterm Modffication
Static Protein N4em Modffication
Static Protein Ctem Modification
5. Dynamic Medifications
Dynamic Modffication

Dynamic Modffication

Dynamic Modffication

Dynamic Modffication

Dynamic Modffication

Dynamic Any M+em Modification
Dynamic Any M+em Modification
Dynamic Any Mtem Modification
Dynamic Any C4erm Modification
Dynamic Any C4erm Modification
Dynamic Any C4erm Modification
Dynamic Protein MNtem Modffication
Dynamic Protein Ctem Modffication

Carbamidomethyl / +57.021 Da (C)
Mone
Mone
MNone
Mone
MNone

Cidation / +15.935 Da (M)
Mone

Mone

Mone

MNone

Mone

MNone

MNone

Mone

Mone

Mone

Acetyl / +42.011 Da (N-Teminus)
MNone

Select targeted modifications and protein
database

N

v 1. Input Data Spectrum-Match-level (CSM) Validation
FOR threshold 0.m .
(see slides below)
v 1. Input Data . i -
Crossdink FDR threshold 0.01 Crosslink-level Crosslink Validation
CSM FDR threshold 0.01 (see slides below)




FDR Related Hierarchies Between Traditional and
Crosslinked Analysis

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 Crosslink Identification (cleavable CX)
FDR control

ms2spectra (L] (L) (L) (L) () () [ ()

Matches OO B Spectra .]] l ||| l ||| i]] FDR control
|2: I:())fRS-dgCZ%y { from same MS1 Ll Ll

CSMs OO oOe e e

3 of 8 decoy
FDR =0.375

Crosslink matches
2 of 4 decoy “ %\ “ S
FDR=1 (. %

Crosslink Groups
2 of 3 decoy
FDR =2

2 of 5 decoy
FDR =0.4

Peptide Groups{@ @) (B ] COOC @) @)

Proteins [D DD] [[ ]][[ ]]

2 of 3 decoy
FDR =2

@ Target match

@ Decoy match

[1] S. Lenz etal bioRxiv. 2020




Case Studies — Improvements in Match Level

Synthetic Crosslinks from [2]

Omitting Thresholds increases
number of identified Crosslinks
- . . ‘w1
Omitting Thresholds drastlcally/} 1
. - - 1 Il
Improves FDR in multi level y . | _7
=== \
approach mi —
- -p'
Threshold based approach
shows no difference between
spectra-only FDR approach (PD ;
- 2.4) and hierarchical approach
(PD 2.5)
. B CcSM incorrect :
Thresholds  Thresholds no Thresholds no Thresholds Thresholds Thresholds no Thresholdsno Thresholds
2.4 25 2.4 25 CSM correct 2.4 25 2.4 255

- Crosslink incorrect

[2] R. Beveridge et al Nat Commun. 2020 Feb 6;11(1):742  PXD014337 .
Crosslink correct
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Preinstalled Crosslinking Analysis Templates
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Crosslinking Analysis Templates located in C:/Users/Public/Public Documents/ Thermo/ Proteome

Discoverer 2.5/ Common Templates/ Crosslink Analysis Templates

2 Open Analysis Template

1\| « Thermo > Proteome Discoverer 25 » Common Templates * Crosslink Analysis Templates I

Organize ~ New folder

2 A Name

DSBU_HCD_MS2 pdAnalysis
DSSO_MS2_ITHCDMS3_TMT2quan.pdAnalysis
DSSO_MS2_MS2.pdAnalysis
DSSO_MS2_MS2_MS3.pdAnalysis
DSSO_MS2_MS3.pdAnalysis
DSSO_MS2_MS3_LFQuan.pdAnalysis
DSSO_MS2_MS3_TMT6quan.pdAnalysis
noncleavable_fast_semispecificHCD_CID_MS2.pdAnalysis
noncleavable_fastHCD_CID_MS2.pdAnalysis
Noncleavable_fastHCD_CID_MSZ2_LFQuan.pdAnalysis
noncleavable_fastHCD_CID_MS2_TMT6quan.pdAnalysis
noncleavableEThcD_MS2.pdAnalysis
noncleavableHCD_CID_MS2.pdAnalysis
NoncleavableHCD_CID_MS2_LFQuan.pdAnalysis
noncleavableHCD_CID_MS2_TMTéquan.pdAnalysis
noncleavablesemispecificHCD_CID_MS2.pdAnalysis

W&

e 0 6 0 6 6 6 0 8 & 6 & @ 0 0 ©

Date modified

9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM
9/2/2020 12:12 PM

Type

PDANALYSIS File
PDANALYSIS File
PDAMNALYSIS File
PDANALYSIS File
PDAMALYSIS File
PDANALYSIS File
PDAMNALYSIS File
PDAMNALYSIS File
PDANALYSIS File
PDANMNALYSIS File
PDANMNALYSIS File
PDAMNALYSIS File
PDAMNALYSIS File
PDANALYSIS File
PDANALYSIS File
PDAMALYSIS File

Size

129 KB
153 KB
167 KB
167 KB
129 KB
158 KB
153 KB
128 KB
128 KB
157 KB
152 KB
128 KB
128 KB
157 KB
152 KB
128 KB

v O

File name: ||

X

Search Crosslink Analysis Tem... @

- S

0 @

Select a file to preview.

V| PD Analysis File (*.pdAnalysis)

Cancel
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. . . ThermoFisher
Xinkx 2.5 Node with Proteome Discoverer 2.5 Software Support:

« Non-Cleavable (n? 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
iIndividual peptides)

« Cleavable semi-specific crosslinking data

 LFQ and TMT gquantification for crosslinking data
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Including Processing and Consensus workflow

f’ Thermo Proteome Discoverer 2.5.0400
File View Administration Tools Window Help

s
g7 W - = = LS =a
WHb A EYEEEE EDODB CORARESCIA
StartPage %/ Study: New Study 1 x | - a0
M Add Files @ Add Fractions 0 Remaove Files ! Open Containing Folder New Analysis Open Analysis Template
Input Files || Samples || Analysis Results | Workflows || Grouping & Quantification

Analysis
Study Summary Quantification Methods Add ~ |
Study Name: New Study 1

Study Directory:  D:\PD 2.5 Study\New Study 1

[Consensus Step (Fully Processing) Edit 1
Consensus workflow

Workflow: CWF_Basic_Xlinkx
Result File:
Last Changed 10/15/2020 9:43:24 AM
Creation Date: 10/15/2020 9:43:24 AM

ByFile | Run | Save x |

W Child Sigps- (1)

Add

Study Description

Processing Step (Fully Procassing)

Edit Clone /!

Workflow:  WF_Fusion_Basic_SequestHT_XlinkxNoncleavable
Result File:

Files for Analysis: (0)

2L Clear Al

Drag and drop from Input Files here
Study Factors Paste Copy Add~

Ready
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Analysis Template for Non-cleavable CID/HCD Data

Select and Open_ Analysis template

i « Com anm Templates > Crosslink Analysis Templates v O Search Crosslink Analysis Tem... @
New folder =+ O @
MName B Date modified Type Size
@ DSBU_HOD_MSZ2.pdAnalysis 9/2/202012:12PM  PDAMNALYSIS File 120 K
@ DSSO_MS2_ITHCDMS3_TMT2quan.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 153 K |
@ DSSO_MY2_MS2 pdAnalysis 9/2/202012:12 PM  PDANALYSIS File 167 K
@ DSSO_MY2_MS2_MS3.pdAnalysis 9/2/202012:12 PM  PDANALYSIS File 167 K
@ DSSO_MY2_MS3.pdAnalysis 9/2/202012:12PM  PDAMNALYSIS File 120 K
@ D550_MY2_MS3_LFQuan.pdAnalysis 9/2/202012:12PM  PDAMNALYSIS File 158 K
(o] DSSD_M%VE_MSS_TMTErquan.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 153 K
@ noncleavable_fast_semispecificHCD_CID_MS2.pdAnalysis Non-CIeavabIe-fast: search distinct T
@ noncleavable_fastHCD_CID_MS2.pdAnalysis ﬁ Signature crosslinked fragments and W.
& Noncleavable_fastHCD_CID_MS2_LFQuan.pdAnalysis / Sequence tags Spectrum
@ noncleavable_fastHCD_CID_MS2_TMTequan.pdAnalysis 927 2020 T2 v IR FIE
@ noncleavableEThcD_MS2 pdAnalysis 9/2/202012:12 PM  PDANALYSIS File 128 K
@ noncleavableHCD_CID_MS2.pdAnalysis
@ NoncleavableHCD_CID_MS2_LFQuan.pdAnalysis _
@ noncleavableHCD_CID_M52_TMTbguan.pdAnalysis 9/2/202012:12 PM PDAMNALYSIS File 152 K 3
@ noncleavablesemispecificHCD_CID_MS2.pdAnalysis 9/2/2020 1212 PM PDANALYSIS File 128 K
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Analysis Template for DSSO Cleavable MS2-MS2 Data

Select and open Analysis template

s =« Common Templates > Crosslink Analysis Templates v U Search Crosslink Analysis Tem... @
New folder = - OO @
MName a Date modified Type Size
@ DSBU_HJD_MSZ2.pdAnalysis wXelivia
Bdieseii SllnsaitSlUE el SN Support Cleavable-MS2-MS2 data : e.g. CID for

___________________________________________

reporter detection-ETD for sequence readout

@ DSSO_MS2_MS52_MS3.pdAnalysis

@ DSSO_MSZ2_MS3.pdAnalysis 9/2/202012:12PM  PDAMNALYSIS File 129 K

@ D550_MS2_MS3_LFQuan.pdAnalysis 9/2/2020 12212PM  PDAMNALYSIS File 158 K

@ DSSO_MSZ2_MS3_TMTboquan.pdAnalysis 9/2/202012:12 PM  PDAMNALYSIS File 153 K

@ noncleavable_fast_semispecificHCD_CID_MSZ2. pdAnalysis  9/2/2020 12:12 PM PDAMALYSIS File 128 K Select a file to
@ noncleavable_fastHCD_CID_MS2.pdAnalysis 9/2/202012:12PM  PDAMALYSIS File 128 K preview.
@ Moncleavable_fastHCD_CID_MSZ2_LFQuan.pdAnalysis 9/2/2020 12:12 PM PDANALYSIS File 157 K

@ noncleavable_fastHCD_CID_MS2_TMTbguan.pdAnalysis 9/2/2020 1212 PM PDANALYSIS File 152 K

@ noncleavableEThcD_MS2.pdAnalysis 9/2/202012:12 PM  PDAMALYSIS File 128 K

@ noncleavableHCD_CID_MSZ2.pdAnalysis 9/2/202012:12PM  PDAMALYSIS File 128 K

@ NoncleavableHCD_CID_MS2_LFQuan.pdAnalysis 9/2/202012:12PM  PDAMNALYSIS File 157 K

@ noncleavableHCD_CID_MS2_TMTequan.pdAnalysis 9/2/2020 12:12 PM PDANALYSIS File 152 K

@

noncleavablesemispecificHCD_CID_MS2.pdAnalysis 9/2/2020 1212 PM PDANALYSIS File 128 K
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Analysis Template for DSSO Cleavable MS2-MS2-MS3 Data st

Select and Open Analysis template

N « Common Templates > Crosslink Analysis Templates v | 0| | Search Crosslink Analysis Tem... 2
New folder = - O @
MName a Date modified Type Size
@ DSBU_HCD_MS2.pdAnalysis 9/2/2020 1212 PM  PDAMALYSIS File 129 K
@ DSSO_MB2_ITHCDMS3_TMT2quan.pdAnalysi 9/2/2020 12:12 PM__ PDAMNALYSIS File
8] DSSO_Mg2_ MS2pdAnalysis Support Cleavable MS2-MS2-MS3 data: e.g. MS2 CID
| 8 DSSO_MS2_MS2_MS3.pdAnalysis | for reporter detection, MS3 HCD and MS2 EThcD for
@ DSS0_MS2_MS3.pdAnalysis individual peptides
@ DS50_MS2_MS3_LFCQuan.pdAnalysis 9/2/2020 1212 PM PDANALYSIS File
@ DSSO_MS2_MS3_TMTeguan.pdAnalysis 9/2/2020 1212 PM  PDAMALYSIS File 153K
@ noncleavable_fast_semispecificHCD_CID_MS2.pdAnalysis  9/2/2020 12:12 PM PDAMNALYSIS File 128 K Select a file to
@| noncleavable_fastHCD_CID_MS2.pdAnalysis 9/2/202012:12 PM  PDAMALYSIS File 128 K nreview,
@ Moncleavable_fastHCD_CID_MS2_LFQuan.pdAnalysis 9/2/2020 12:12 PM PDAMALYSIS File 157 K
@ noncleavable_fastHCD_CID_MS2_TMTéquan.pdAnalysis 9/2/2020 12:12 PM PDAMALYSIS File 152 K
@ noncleavableEThcD_MS2.pdAnalysis 9/2/202012:12 PM  PDAMNALYSIS File 128K
@| noncleavableHCD_CID_MS2.pdAnalysis 9/2/2020 1212 PM  PDAMALYSIS File 128K
@ MoncleavableHCD_CID_MS2_LFQuan.pdAnalysis 9/2/202012:12 PM  PDAMALYSIS File 157 K
@ noncleavableHCD_CID_MS2_TMTbquan.pdAnalysis 9/2/2020 12:12 PM PDAMALYSIS File 152 K
@ noncleavablesemispecificHCD_CID_MS2.pdAnalysis 9/2/2020 12:12 PM PDAMALYSIS File 128 K
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Example of EDC Crosslinking
Analysis




Step 1. Create and Setup a New Study

2 Thermo Proteome Discoverer 2.5.0.400 - O X

File View Administration Tools Window Help

WHEEEd TEYE EEDDBE Pl 4-1-1
Start Page X v 4 F

@ Proteome Discoverer 2.5

Start

| New Study/Analysis... | 1 Clle

Open Study...
Open Result...

Ready




Step 2. Define the New Study Thermerisher

........ - | x
File View Administration Tools Window Help

WD P EY

Start Page X |

E=l=lE

EEDCEEEGODA {308 2

= b4
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Start Study Name: MNew Study 1
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Open Study... Import From File:
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iz bo 2 »: [ g »
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Start Page x/rSIlldy:Newsmdyl x - 4 b
@g Add Files @ Add Fractions  { Remove Files /. Open Containing Folder -,‘_:j New Analysis {J Open Analysis Template I
0GRS NG | Input Files || Samples || Analysis Results
| Study Summary Quantification Methods Add ~
Study Name: New Study 1
Study Directory:  D:\PD 2.5 Study\New Study 1
Study Type: General
Last Changed: 10/15/2020 9:43:24 AM
Creation Date: 10/15/2020 9:43:24 AM
Study Description
Study Factors Paste Copy Add~
Ready
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Step 3. Select Analysis Template
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~ StartPage ' Study: New Study 1 X I Clhick v 4 I
@ Add Files @ Add Fractions { Remove Files . Open Containing Folder €3 New Analysis |qJ Open Analysis Templatel
STyl | Input Files || Samples || Analysis Results |
] Study Summary ‘ Quantification Methods Add +
Study Name: New Study 1
Study Directory:  D:\PD 2.5 Study\New Study 1
Study Type: General

Last Changed: 10/15/2020 9:43:24 AM
Creation Date: 10/15/2020 9:43:24 AM

Study Description

Study Factors Paste Copy Addw

Ready
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Step 4. Example of EDC Data Analysis

2 Open Analysis Template x
T « Thermo *» Proteome Discoverer 25 » Common Templates » Crosslink Analysis Templates v Q) | Search Crosslink Analysis Tem.. @
Organize ~ New folder = O @
“ Name Date modified Type Size
@ DSBU_HCD_MS2.pdAnalysis 9/2/20201212PM  PDAMALYSIS File 129 KB
@ DSSO_MS2_ITHCDMS3_TMT2guan.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 153 KB
@ DSSO_MS2_MS2.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 167 KB
@ DSSO_MS2_MS2_MS3.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 167 KB
@ DSSO_MS2_MS3.pdAnalysis 9/2/2020 1212 PM  PDAMALYSIS File 129 KB
@ DSS0_MS2_MS3_LFQuan.pdAnalysis 9/2/2020 1212 PM  PDANALYSIS File 158 KB
i @ DSS50_MS2_MS3_TMT6équan.pdAnalysis 9/2/2020 1212 PM  PDAMALYSIS File 153 KB
@| noncleavable_fast_semispecificHCD_CID_MS2.pdAnalysis  9/2/2020 12;12 PM PDAMNALYSIS File 128 KB No preview
= @| noncleavable_fastHCD_CID_MS2.pdAnalysis 9/2/2020 12:12 PM PDAMNALYSIS File 128 KB available.
@ Noncleavable_fastHCD_CID_MS2_LFQuan.pdAnalysis 97272020 12:12 PM PDAMNALYSIS File 157 KB
@ noncleavable_fastHCD_CID_MS2_TMTeqguan.pdAnalysis 9/2/2020 12:12 PM PDAMNALYSIS File 152 KB
I
EIhrD MS2 ndinalycic 9/2/2020 12-12 DA DOANAIVEIC Eila 128 KR
¥ noncleavableHCD_CID_MS2.pdAnalysis 9/2/2020 12:12PM  PDANALYSIS File 22kt | Select and Click
oncleavable _CID_M>5Z_LFQuan.pdAnalysis 9272020 TETE PM POANALYSIS File 127 KB
@ noncleavableHCD_CID_MS2_TMTéquan.pdAnalysis 9/2/2020 12:12 PM PDAMNALYSIS File 152 KB
| @ noncleavablesemispecificHCD_CID_MSZ2.pdAnalysis 9/2/2020 12:12 PM PDAMNALYSIS File 128 KB
|
=
File name: | noncleavableHCD_CID_MS2.pdAnalysis V‘ PD Analysis File (*.pdAnalysis) ~

Click



Step 5. Define Processing Workflow

1) Active Processing workflow

(j Thermo Proteome Discoverer 2.5.0400
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- X
File View Administration Tools Window Help
o = — ] > = - — — — — H H LB : —
i HIA EYECE S EUDEOEGO R/ A4

StartPage ' Study: New Study 1 x | -

&b Add Files @1 Add Fractions i, Remove Files ! Open Containing Folder New Analysis Open Analysis Template

Study Definition || InputFiles | Samples | Analysis Results Grouping & Quantification Analysis ByFile = Run H Save X ‘
Warkflow Nodes & Open Open Common #, Save [} Save Common = Auto Layout | 3§ Clear

= Data Input ~ i y
|=.‘m. Spectnrrl"n Files | Workﬂo\c.v |WF7FUS|onfBas\cfSequesﬂ-IfolmkxNonc\eavable ‘ Ci Step (Fully Processing) Edit 1 x
§ Spectrum Files RC Deseription: | Crosslink processing workflow for noncleavable crosslinkers with target/decoy validation to be used for searches of low ~

complexity samples or employing a small FASTA database. Specify the FASTA database and any additional modifications in v Waorkflow: CWF Basic Xlinkx
|= spectrum Retrieval | E— - -
&) Spectrum Selector Workilow T | 7~ [
Orgiow lree .
|B Feature Detection & Quantification | 'V Child Steps: (1) L./ I I C K Add
~
lih Minora Feature Detector " "
[ul Reporter Ions Quantifier Processing Step (Fully Processing) > Edit JClone /1
E ! Spectrum Files | 0 =
Spectr P! . . .
S Sy e Processing WOrkfl oW [ wr rus sasesewstir smonarearase
| Noise Peak Filter _
Result File:

il Non-Fragment Filter

i} Precursor Detector

I Files for Analysis: (0) 2L Clear All
U Spectrum Grouper 1| Spectrum
kﬂ] - Drag and drap from lnput Files here
i) Xtract it
|E Spectrum Filters. 2
T Scan Event Filter & Sequest HT 2

) spectrum Confidence Filter
1 Spectrum Properties Filter

|E Sequence Database Search |

Target Decoy
I Mascot PSM Validator | °

@ Sequest HT

|E Spectral Library Search |
@ MSPepSearch

%ﬂ%

|E Crosslinking | < 2

& XlinkX/PD Detect Posi-Processing Nodes |
& XlinkX/PD Filter

£ XlinkX/PD Search
& XlinkX/PD Validator

Current Workflow |ssues

Node Name Issue Description Pararneter Name Value |
|= Psm validation SequestHT Missing value for parameter 'Protein Dat.. | Protein Database
i5 Fixed Value PSM Validator v || XlinkX(PD Search Missing value for parameter 'Protein Dat.. | Protein Datsbase

T

Workflow Nodes | Parameters
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Step 5. Define Processing Workflow

2). Define Sequest HT node

& Open Open Common & Save Bf Save Common =% Auto Layout | 3¢ Clear
Workflow: |WF_Fusion_Bas\c_SequesHT_XIinkxNoﬂc\eavable
Description: i i i i
Sl ek s ey S - S Poomciers of Sequest HT
Show Advanced Parameters Max. Equal Modifications Per Peptide 3
Workflow Tree 1. Dynamic Modification Mane
o = nput Da [ i oot Clgidadion ! A0 O0OC o (R
[ Spectrum Files u} =4 Protein Database US140923_13Proteinsfasta |~/ EDC /-18.011Da (D, E.‘KJ ~
Enzyme Name Trypsin (Full) “Dynamic one
i Max. Missed Cleavage Sites 2 5. Dynamic Modification Mone
Min. Peptide Length [ 6. Dynamic Modification Mane
E;RL m;rm 1 ] [p{:: ézlr:ﬁzr[) 8 } Max. Peptide Length 150 ~ b Dynan‘ﬁc Mudiﬁcqﬁuns (peptide terminus)
CI |Ck v 2 Tolerances 1 N—Term?nal Mod?ﬁcaﬁon Mone
L -9 T Precursor Mass Tolerance 10 ppm 2 N-Term!nal Mod!ﬁcat!on None
5 3. N-Terminal Modification Mone
K sequestT 2 s 5 Fragment Mass Tolerance 0.02Da 1. C-Terminal Modification None
Use Average Precursorivia False 2 C-Terminal Modification Mane
i T Use Average Fragment Mass Fa 3. C-Terminal Modification MNone
EFEFETET " v 3. Specirum Matching ~ 6. Dynamic Modifications (protein terminus)
{ PSM Validator 3} [fg;; XlinkX/PD Filter 5} Use MNeutral Loss a lons True 1. N-Terminal Modification Acetyl [ +42.011 Da (N-Terminus)
Use Meutral Loss b lons True 2. N-Terminal Modification Mone
i T Use Neutral Loss y lons True 3. N-Terminal Modification Mone
e PO Use Flanking lons True 1. C-Terminal Modification Mone
{m Confidence 4]—»[&_._; ot 5} i 2. C-Terminal Modification Mane
. v We!ght ofalons 0 3. C-Terminal Modification None
< > WEIght ofb lons 1 + 7 Static Modifications
Post-Processing Nodes Weight of ¢ lons 0 Peptide N-Terminus Mone
Weight of x lons 0 Peptide C-Terminus Mone
Sl BT S Weight of y lons 1 1. Static Modification Carbamidomethyl / +57.021 Da ((
Node Name Issue Description Parameter Name Value WEIght ofzlons 0 2. Static Modification Mone
Sequest HT Missing value for parameter "Prot.. | Protein Database P F - 3 Static Maodification Maone
XlinkX/PD Search Missing value for parameter "Prot.. | Protein Database 4. Static Modification Mone
b. Static Modification Mone
6. Static Modification Mone W
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Step 5. Define Processing Workflow

3). Define XlinkX PD Detect node

& Open [ Open Common &, Save [ Save Common 2§ Auto Layout | 3§ Clear

Workflow: |WF_Fu5ion_Bas\c_SequestHT_XIinkxNonc\eavable

Description: | Crosslink processing workflow for noncleavable crosslinkers with target/decoy validationto be used A
for searches of low complexity samples or employing a small FASTA database. Specify the FASTA v

Workflow Tree

[ Spectrum Files | 0 }

!

I Spectrum
[@ Selector L

XlinkX/PD
Validator

)

!

Click

]

% XlinkX/PD
1

Search

i

!

!

Target Dec: Ara
[ e ¢ ] [r-;:_; XlinkX/PD Filter | 6 }
- - Spectrum 5 :
L'L( Confidence 4 |——» f-‘__:‘.. Jé:rkCJ:!PD 5
: Filter " e

<

Post-Processing Nodes

Current Workflow Issues

Mode Name |ssue Description
Sequest HT Missing value for parameter 'Prot

XlinkX/PD Search Missing value far parameter "Prot._

Parameter Name
Protein Database
Protein Database

Value

Parameters of "XlinkX/PD Detect'
Show Advanced Parameters

* 1. Input Data
Acquisition strategy MonCleavable
Crosslink Maodification EDC/-18011Da (D E. K)
Minimum S/M 15
Enable protein M-terminus linkage True

Acquisition sirategy

The data acquisition strategy used. This will impact how the data is
analyzed further down in the pipeline.

-'M52" Strateqy for a gas-phase cleavable crosslinker, one MS2 scan
containing diagnostic ions and fragments,

-'M52_MS52" Strategy for a gas-phase cleavable crosslinker, one MS2
spectrum to detect diagnostic peaks, and one MS2 to identify the
fragments,

-'M52_MS52_MS3": Strateqgy for a gas-phase cleavable crosslinker,
one MS2 spectrum to detect diagnostic peaks. one MS2 to identify the
fragments and MS3 spectra from the diagnostic peaks,
-'M52_MS53"Strategy for a gas-phase cleavable crosslinker, one MS2
spectrum to detect diagnostic peaks and MS3 spectra from the
diagnostic peaks,

-'MonCleavable': Strategy for non cleavable crosslinkers, suitable for
datasets with up to 100 proteins,

-'MonCleavable_fast:Strateqgy for non cleavable crosslinkers, a faster
algorithm allowing to analyze samples with up to 300 proteins.
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Step 5. Define Processing Workflow

4). Define XlinkX/PD Detect node

& Open Open Common & Save Bf Save Common =% Auto Layout | 3¢ Clear

Workflow: |WF_Fusion_Bas\c_SequesHT_XIinkxNoﬂc\eavable

Description:  |Crosslink processing workflow for noncleavable crosslinkers with target/decoy validation to be used A
for searches of low complexity samples or employing a small FASTA database. Specify the FASTA

Workflow Tree Parameters of "XlinkX/PD Filter'
~
[ Spectrum Files u} Show Advanced Parameters
i ~ 1. Quiput Data
Select Crosslinks
|| Spectrum 1 ' XlinkX/PD
[L;RL Selector ] {t:g;f Validator E
- i T Select
[& SequestHT |2 (3 XinkiPD 7 Determines which fragment scans will be forwarded to the search
engine node coming after this node.
i C“Ck - 'Crosslinks": Spectra containing reporter peaks and connected
TargetDecoy | 5 ShSSEpsaAgas spectra pass the ﬁlter._
PSM Validator e mu - 'Peptides".Spectra without reporter peaks pass the filter.
Spectrum e o
{" Confidence 4 ]—P [f:i; £ J[():;rekcJ:!PD 5 }
Filter N
< >
Post-Processing Nodes
Current Workflow Issues
Node Name Issue Description Parameter Name Value
Sequest HT Missing value for parameter "Prot.. | Protein Database

KlinkX/PD Search Missing value for parameter ‘Prot.. | Protein Database
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Step 5. Define Processing Workflow o ey

Show Advanced Parameters
5). Define XlinkX/PD Search node * 1.General Data
ST s 140523 13Proteins fasta | [~
& Open Open Common §, Save B Save Common 2% Auto Layout ‘ 3 Clear Retain FASTA file indexes True
Workflow: ‘WF_Fusion_Basic_Sequesﬂ-{T_XIiﬂkxNoncleavable Enzyme MName Trypsm [FU”]
Pescpson:[Comsrkprocessngwnow ot rncleavable roslrkers it gl dece vodaboniobewed Maximum Missed Cleavages 2
Minimum Peptide Length 5
Workflow Tree v 2 Tolerances
~ Precursor Mass Tolerance 10 ppm
[ Spectrum Files ﬂ} FTMS Fragment Mass Tolerance 20 ppm
ITMS Fragment Mass Tolerance 05Da
l v 4 Static Modifications
Static Modification Carbamidomethyl f +57.021 Da (C
[% :epf:;;:" 1} [’?‘.’: c::ﬁzr[) a} Static Modification Mone " ©
l C ck Static Any M-term Modification MNone
: s ﬂ Static Any C-term Modification MNone
[& Sequest HT 2T Ir‘f:,: ERn s 7 ) > Static Protein N-term Maodification  None
Static Protein C-term Modification Mone
l T * 5 Dynamic Modifications
[ T } e Dynamic Modification Oxidation f +15.995 Da (M)
PSM Validator {"-::; XlinkX/PD Filter | 6 ] Dynamic Modification MNone
l T Dynamic Modification MNone
Dynamic Modification MNone
{‘. S 4} - [@-: e 5} Dynam?c Modification o MNone
Filter v Dynamic Any MN-term Modification Mone
< > Dynamic Any MN-term Modification MNone
Post-Processing Nodes Dynamic Any MN-term Modification  None
Dynamic Any C-term Modification MNone
Cumrent Workfiow [ssues Dynamic Any C-term Modification  Mone
MNode Name l\\:.su‘.eDesclripti:n — PParameEersme WValue Dynamic Aﬂ’y’ C-term MDdiﬁCBﬁDﬂ NDHE
S raerIPD S Wi valos o st PP e Dynamic Protein N-term Modification None
Dynamic Protein C-term Modification Mone
Protein Database
The sequence database to be searched.
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Step 5. Define Processing Workflow

6). XlinkX/PD Detect node _ _
& Open Open Common d, Save Bf} Save Common *% Auto Layout | 3 Clear PEFEFI"IEIEFE ﬂf IK“HI{XJ'PD vﬂ“dﬂtﬂrl

Workflow: ‘WF_Fusion_Basic_Sequesﬂ-{T_XIiﬂkxNoncleavable

Hide Advanced Parameters

* 1. Input Data
Workflow Tree FDR threshold 0.01

Description: | Crosslink processing workflow for noncleavable crosslinkers with target/decoy validation to be used A
for searches of low complexity samples or employing a small FASTA database. Specify the FASTA

[ Spectrum Files | 0 } ~ 2 Advanced
l 1. Click Separate inter from intra True
CE O D
T f
[& Sequest HT ZT (rais Ennc Nk 7 — i
& Parameters of "Xlinkx/PD Validator'
l T Show Advanced Parameters 2 CIle
[ Eesbama } {t‘g‘.: XIinkX/PD Filter E] v 1. Input Data
l T FDOR threshold 0.01
o Spectrum s XlinkX/PD }
/1l Confid 4 |———» K 5
{ Filter } [ SialEEd § FDR threshold
< > Maximum FDR rate for a crosslinked peptide pairto pass
Post-Processing Nodes
Minimum value =0
Current Workflow Issues Maximum VEIUE = ‘l
Node Name Issue Description Parameter Name Value
Sequest HT Missing value for parameter 'Prot.. | Protein Database
KlinkX/PD Search Missing value for parameter 'Prot.. | Protein Database
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Step 6. Active Consensus Workflow

rj Thermo Proteome Discoverer 2.5.0.400 - X

@ EDTE DRALDEQA

|x I/Wnrkﬂow Editor X I > 4 b

File View Administration Tools Window Help
WLl € o A

|5 - -
Open an existing study (Ctrl+Shift+0)

% Add Files @ Add Fractions { Remaove Files ! Open Containing Folder MNew Analysis Open Analysis Template

Study Definition | InputFiles | Samples || Analysis Results Grouping & Quantification Analysis ByFile | Run | Save X |

Workflow Nodes & Open Open Common &, Save [ Save Common 23 Auto Layout | 3¢ Clear
‘E‘ Data Input ) - -
) MSF Files Warkflow |CWF_BaS|c_XImkx ‘ G Step (Fully Processing) I Edit I! x

- Description Result filtered for high confident peptides. Crosslinks are grouped.
‘E Bottorn-Up Analysis

Workflow:  CWF_Basic_Xlinkx ( :I ICk
[Z) PSM Grouper Result File:

{5 Peptide Validator s
Workflow Tree | ¥ Chid Steps- (1) /‘ Add

>

¢, Peptide and Protein Filter

£ Protein Scorer " —

Processing Step (FuﬁyPW Edit Clone /1

orkflow: WF_Fusion_Basic_SequestHT _XlinkxNoncleavable

Consensus workflow

Files for Analysis: (0) 3¢ Clear All

[#) Protein Grouping
|4k, Protein FDR Validator

‘El Quantification
[s| Feature Mapper
Ly Precursor Tons Quantifier

EI
=)

2 Reporter Ions Quantifier A
i e (E] PSM Grouper

=

‘E! Annotation |
(= Peptide in Protein Annotation i
@ Protein Annotation

1 Protein Marker

Drag and drap from lnput Files here

i=— Peptide
|= crosslinking | B Validator
= XlinkX/PD Consensus Validator
: XlinkX/PD Crosslink Export i
linkX/PD Crosslink Grouping

(=]

&

Y Peptide and

= PTM Analysis ! S
‘ L | :=== Protein Filter

£S5 Modification Sites
(=) Peptide Isoform Grouper ‘

L«

|2 Post-Processing || < >

£5 Data Distributions Post-Processing Nodes
¢ Display Settings
& Result Exporter

& Result Statistics a .
& Scripting Node \f Display Settings | 8

I

Waorkflow Nodes | Parameters < >
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Step 7. Define Consensus Workflow

Define Xlinkx/PD Grouping and Validator node

& Open B Open Common #&, Save B} Save Common 2% Auto Layout ‘ 3 Clear
- .
Workiow  [CWF Basie Xike Parameters of "XlinkX/PD Consensus Validator'
Description:  |Resultfiltered for high confident peptides. Crosslinks are grouped. Shﬂw AdVEﬂCEd ParamEtErS
* 1. Input Data
Woridlow Tree Click Cross-link FDR threshold 0.01
~
C5M FDR threshold 0.m
Rweries 0] & o
*“** validator L — —>
i Cross-link FDR threshold
XlinkX/PD = =
[[ ] PSM Grouper 1} o it 8 Maximum FDR rate for a cross-link to pass
*"" Grouping
i T Minimum value =0
Maximum value =1
[: Peptide EJ [[:.—-] Protein 5}
397 validator ==} Grouping - - :
i T Parameters of "KlinkX/PD Crosslink Grouping'
[f(' Peptide and 3 ]_—}[E.-'.l’g Protein Scorer 4} Sth AdVEﬂCEd PErEmEtErE
=== Protein Filter

~ 1. General
Ignore reporter scan identification  False

<

y i T~
FostProcessing Nodes | Ignore reporter scan identification
— This option is active for the M32_MS2 and "
[‘{f’ Display Settings a} MS52_MS3 workflows; when setto true. upon

finalizing the peptide pair the software will not
take any identification from the reporter scan into
Y account




Step 8. Add Files and Run Analysis
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O Thermo Proteome Discoverer 2.5.0.400 - >
File View Administration Tools Window Help
& =R : L) = =
WO IR EY e aa
Start Page x | Study: New Study 1 * x VWorkﬂowEd\tnr x |/Sl40923_nonc\eavahle_fast_semispeciﬁcHCD_MSZ_EDC_XLScoreEmDeImXLScorelS_PDZ.S.n.BFS xl > 4k
1 R ( : | I C k Eug Add Files @ Add Fractions x Remove Files ,bl\ Open Containing Folder New Analysis Open Analysis Template 4 . Cl I C k
Study Defimtion | e VI§gIEER | Samples || Analysis Results || Workflows || Grouping & Quantification Analysis By Filg i.‘g Run H Save X |
Error | ID  «  Name File Type Sample Information
ol __ [ ol Il 2l '
I Consensus Step (Fully Processing) Edit X
2 . Se eCt [F2  102630_150120_8mix_3hr_EDC raw Sample Type: [Sample| o
Workflow: CWF_Basic_Xlinkx
Result File: t02630_150120_9mix_3hr_EDC pdResult
W Child Steps: (1) Add
Processing Step (Fully Processing) Edit Clone
Workflow: WF_Fusion_Basic_Seq inkxNoncleavable
Result File: t02630_150120_9mix_3hr_EDC.msf
3. Drag and drop [+ reesmsso X G
w F2 102630_150120_8mix_3hr_EDC Sample Type: [Sample]

. _____________________

() Show Details

Ready
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o Thermao Proteome Discoverer 2.5.0.400 - X

File View Administration Tools Window Help
o3 a

Wit A BY

Start Page x / 5140923_noncleavable_fast_semispecificHCD_MS2_EDC_XLScore30DeltaXLScorel8_PD2.5.0.375 = 4 B
Protein Groups || Peptide Groups | PSMs || MS/MS Spectrum Info || Input Files g Specialized Traces || Study Information || Result Statistics | Crosslinks | CSMs || Crosslink MS2 Scans || Crosslink Reporter Peaks || Crosslink Summary
@ Checked | Pratein FDF Master | Accession | Description Exp. g-valu Coverage [%] # Peptides | # Crosslinks | # CSMs | # PSMs | # Unique Peptides | # AAs | MW [kDa] | calc. pl | Score St ~ # Peptides | # Protein Groups
1 &= “\/ B1J0T5 | Beta-galactosidase OS=Escherichia coli (strain ATCC 8739 /D 0.000 \ 69% | | 49 2 3 837 14 | 1024 1164 558 3049.26 49 1
2 = p//' P0O0918 | Carbonic anhydrase 2 OS=Homo sapiens OX=9606 GN=CAZ F 0.000 \ 81% | | 33 7 23 697 33| 260 282 7.40 215896 33 1
3 = v/ | P02787 | Serotransferrin OS=Homa sapiens OX=9606 GN=TF PE=1SV- o000 | &% || 95 4 2| 61 95| 698 770 712 177163 95 1
4 # }/ P02768 | Serum albumin OS=Homo sapiens OX=9606 GN=ALB PE=1§ 0.000 ‘ 80% | | 52 21 38 417 52| 609 693 | 628 1451.98 52 1
5 & '\/ AGTIZ9 | Beta-galactosidase 2 OS=Klebsiella pneumoniae subsp. pneun 0.000 ‘ SBPQ | 38 2 3 393 511024 1162 | 553 1428.89 38 1
6 = y// P00432 | Catalase OS=Bos taurus OX=9913 GN=CAT PE=1 SV=3 0.000 I 7% | 42 6 8 374 42| 527 589 | 728 1374.95 42 1
7 = \\;f P0O0489 | Glycogen phospharylase, muscle form OS=0ryctolagus cunicul 0.000 ‘ 70% | | 66 9 10 379 57| 843 972 W2 1235.05 66 1
8 = '% P0O1072 | Ovalbumin OS=Gallus gallus 0X=9031 GN=SERPINB14 PE=1 0.000 \ 88% | | 28 2 2 239 28| 386 429 | 529 77114 28 1
9 = \\/ ABAKBS | Beta-galactosidase OS=Citrobacter koseri (strain ATCC BAA-§ 0.000 I [ 28% | 15 0 0 192 911025 1162 | 568 638.58 15 1
0 = w/ | P08515 | Glutathione S-transferase class-mu 26 kDa isozyme OS=Schisi 0000 | 83% | | 23 10 17| 149 23| 218 255 | 654 43011 23 1
1 & W/ | P13645 | Keratin, type | cytoskeletal 10 OS=Homa sapiens OX=9606 GN 0000 | 5% | 27 1 1 84 27| 584 588 | 521 24189 27 1
12 = w/ | P04264 | Keratin, type Il cytoskeletal 1 OS=Homo sapiens OX=9606 GN: 0.000 | 50% | 31 1 10 42 30| 644 660 | 812 142.58 31 1
13 = v/ | P35908 | Keratin, type Il cytoskeletal 2 epidermal OS=Homa sapiens OX: 0.000 I 62%| | 30 0 0 41 29| 639 65.4 | 8.00 14031 30 1
4 = w7 | P38527 | Keratin, type | cytoskeletal 9 OS=Homo sapiens OX=9606 GN= 0000 | [39% | 18 0 0 34 18| 623 620 | 524 136.27 18 1
15 = '\/ QOVCM4 | Glycogen phospharylase, liver form OS=Bos taurus OX=9913 ( 0.000 I k2% | 25 2 2 37 21| 851 974 7i2 107.37 25 1
1% = y//f P0O0915 | Carbonic anhydrase 1 OS=Homo sapiens OX=9606 GN=CA1F 0.000 \ G{I‘)q | 12 o ] 25 12| 261 289 | 712 99.01 12 1
17 & “\;f P11216 | Glycogen phospharylase, brain form OS=Homo sapiens OX=8¢ 0.000 ‘ ‘ 21% | 12 4 5 40 2| 843 966 | 6386 96.72 12 1
1’ = }/ P48034 | Aldehyde oxidase 1 OS=Bas taurus 0X=9913 GN=AOX1 PE=1 0.000 \ | 29% | 24 0 0 26 24| 1339 1475 728 87.13 24 1
19 = \\/ P02533 | Keratin. type | cytoskeletal 14 OS=Homo sapiens OX=%606 GN 0.000 I %% | 19 0 0 25 17| 472 515 516 82.08 19 1
20 = \,// P08779 | Keratin, type | cytoskeletal 16 OS=Homo sapiens OX=9606 GN 0.000 \ \39% | 16 0 0 21 14| 473 512 505 7047 16 1
21w “\;f P15924 | Desmoplakin OS=Homo sapiens OX=9606 GN=DSP PE=1 SV: 0.000 \ \ 15% | 29 1 1 31 29| 2871 3316 681 66.84 29 1
2 = ?/ P62976 | Polyubiquitin OS=Cricetulus griseus OX=10029 PE=2 SV=2 0.000 ‘ 92% | | 14 1 2 21 14 | 658 739 | 866 62.40 14 1
23 = \/ PO0761 | Trypsin OS=5Sus scrofa OX=9823 PE=1 SV=1 0.000 I 2% | 5 0 0 17 5 23 244 718 49.18 5 1
(%) Show Assaciated Tables

Ready 23 Proteins: 23 Protein Groups: 742 Peptide Groups: 4133 PSMs: 49454 MS/MS Spectrum Info; 1/2 Input Files: 1 Study Information: 2 Specialized Traces: 224 Result Statistics: 72 Crosslinks: 134 CSMs: 134 Crosslink MS2 Scans: 45320 Crosslink Repar..
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Decoy CSMs

(j Thermo Proteome Discoverer 2.5.0.400
File View Administration Tools Window Help

gl HD A BT

BEDOB

DORiAcenad

Siprt Page

Proteins Protein Groups || Peptide Groups || PSMs

X - 5140923 _noncleavable fast semispecificHCD_MS2_EDC_XLScore30DeltaXLScorel8 PD2.5.0.375

MS/MS Spectrum Info

Input Files g

x)

Specialized Traces

Study Information

Result Statistics

Crosslinks

CSMs

Crosslink MS2 Scans

Crosslink Reporter Peaks || Crosslink Summary

Master | Accession | Description

Exp. g-valw Coverage [%]

# Peptides | # Crosslinks | # CSMs | # PSMs | # Unique Peptides | # AAs MW [kDa] | calc. pl | Score S¢ = # Peptides | # Protein Groups

ThermoFisher

SCIENTIFIC

1 = v/ | BUOTS | Beta-galactosidase OS-Escherichia cali (strain ATCC 8739 /D 0000 | 69% | | 49 2 3| 8% 141024 | 1164 | 558| 304926 49 1
2 ® +/ | P00918 | Carbonic anhydrase 2 0S=Homa sapiens OX-9606 GN=CA2 F 0000 || 8% | | 33 7| 23| 697 33| 260 292 | 740| 215896 33 1
3 + LY P02787 | Serotransferrin OS=Homo sapiens OX=9606 GN=TF PE=1 SV: 0.000 | 91% | | 95 14 22 611 95| 698 770 712 177163 95 1
4 = V P02768 | Serum albumin OS=Hon 3 1451.98 52 1
. Select Visible Tables -
5 = \ ABTI29 Beta-galactosidase 2 OF) ] 1428.89 38 1
6 = P00432 | Catalase OS=Bostaurus| [ ] Amino Acids Peptide Groups ] 1374.95 42 1
7 = LY P0O0489 Gl hosphoryl _ 1 1235.05 66 1
fycagen phosphoryiase) Crosslink M52 Scans Precursors
8 = P01012 | Ovalbumin OS=Gallus g ] 777.14 28 1
9 & \/ ABAKBS | Beta-galactosidase 0S= [[] Crosslink MS3 Scans Protein Groups B 638 58 15 1
o o= v TDSSE Glutathione S-transferas Crosslink Reporter Peaks Proteins i 430.1 23 1
11 & \/ 645 | Keratin, type | cytoskelet 1 24189 27 1
N Crosslink Summary ] prsms
12 & ‘% PM& Keratin. type |l cytoskelef 12 14258 kil 1
13 = 4 P35908\\Keratm.typellcymskelel Crosslinks PSMs ] 140.31 30 1
LS v/ Pass27 | KN type | cytoskelly 7 cepys Result Statistics #1327 18 I
15 = +/ | QOVCM4 | Giycogen Pesphoryiase 2 C | . k bl 10737 25 1
6 = /' |P00915 | Carbonic anhydrase 1 04 Decay CSMs . IC SpErEEET TEeEs 2] san 12 1
17 = v/ |P11216 | Glycogen phosphorylase| [ ] Decoy Peptide Groups Study Information 6 96.72 12 1
18 = % P48034 | Aldehyde oxidase 1 OS=| . . . ] 87.13 24 1
% [] Decoy Protein Groups [] Unknown Medifications

19 +#= \/ P02533 | Keratin, type | cytoskelet & 82.08 19 1
20 = v/ |POB779 | Keratin. type | cytoskelet [] Decoy Proteins 5 7047 16 1
21 = \(/ P15924 | Desmoplakin OS=Homo O Decay PrsMs 1 66.84 29 1
22 }/ P62976 | Polyubiquitin OS=Cricety ] 62.40 14 1
23 = +/ |PO0781 | Trypsin 0S=Sus scrofa d [ Decoy PSMs 8 49.18 5 1

Found Madifications

Input Files

[] Loop-links

MS/MS Spectrum Info

3. Click
(%) Shaw Associated Tables
I ‘ OK | I Cancel
Ready 23 Proteins; 23 Protein Groups; 742! : 134 Crosslink M52 Scans; 45320 Crosslink Repor..
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Decoy CSMs Page

o Thermo Proteome Discoverer 2.5.0.400
File View Administration Tools Window Help

W HB A E Y

el

EFoOE EEaOE A a0

Start Page X / 5140923 _noncleavable_fast_semispecificHCD_MS2_EDC_XLScore30DeltaXLScorel8_PD2.5.0.375 X l /
= Proteins Protein Groups Peptide Groups PSMs MS/MS Spectrum Info Input Files ‘ﬁ Specialized Traces
[
Result Statistics Crosslinks CSMs Crosslink MS2 Scans Crosslink Reporter Peaks Crosslink Summary
& ‘ Checked ‘ Sequence | Crosslinker | Crosslink Type | Crosslink Strategy | Identified By | # Identified MS2 Scans ‘ W Score ‘ A XlinkX Smre| mfz [Da]‘ Charge | MH+ [Da] | First Scan | RT [min] |AM [ppm] ‘ Reparter lon ¢
4] i »
(%) Show Associated Tables
Ready 23 Prateins; 23 Protein Groups; 742 Peptide Groups; 4139 PSMs; 49454 MS/MS Spectrum Info; 1/2 Input Files; 1 Study Information; 2 Specialized Traces; 224 Result Statistics; 72 Crosslinks; 134 CSMs; 134 Crosslink MS2 Scans; 45320 Crosslink Repar...
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XlinkX Score Visualization

o Thermo Proteome Discoverer 2.5.0.400 I 1 k - X
File View Administration Tools Window Help 1' C IC
EEEEOODEOEGORALcoad

WiWe B

Start Page X $140923_noncleavable. CD_MS2_EDC_XLScore20DeltaXLScorel8_PD2.5.0.375 X ] > 4 b
Report Item Distrib#inn '
Siall s el Crosslink Reporter Peaks Crosslink Summary Decoy CGSMs
= -
E}E FERIF R @ apsbundances [E-E Rz Proteins Protein Groups Peptide Groups
A:E CSMs - XlinkX Score i PSMs MS/MS Spectrum Info Input Files g
« 1_Chart Options 3 S | t Specialized Traces Study Information Result Statistics
Chart Type Column 35— . e e C Crosslinks Crosslink M52 Scans
Show Cumulative False
Horizontal Grid Lines MNone @ Checked | Sequence -
Vertical Grid Lines Mone
2 Column Options 1 = DGAGDVAFVKHSTIFENLANKADR-DQYELLCLDNTR
Show Column Amount False 304 2 = SLHTLFGDKLCTVATLR-LVNEVTEFAK
Show Percentages False K FKDLGEENFK-DAHKSEVAHR =
Column Display Flat 4 = NPDPWAKNLNEKDYELLCLDGTR-KPVEEYANCHLAR
j Column Width 08 5 &= LVRPEVDVMCTAFHDNEE TFLK-YKAAFTECCQAADK
2 Column Label Font Arial, 8pt
~ 3. Axis Oplions 25 6 = KLNFNGEGEPEELMVDNWRPAQPLK-AVWDVLDSIK
X-Axis Number Format Decimal 7 = KLNFNGEGEPEELMVDNWRPAQPLK-VWDVLDSIK
X-Axis Title CSMs - XlinkX Score 8 = KSASDLTWDNLK-DYELLCLDGTR
:ﬁ!s I};F’e 'é”ez:l’t 9 & LYAEERYPILPEYLQCVKELYR-GGLEPINFQTAADQAR
-AXIs Tille oul
Reduce Number of Axis Labels True 20 n = KLNFNGEGEPEELMVDNWRPAQPLK-VWDVLDSIK
> Axis Title Font Arial, 12pt - 1 = DFETLKVDFLSK-IAYSKDFETLK
> Axis Scale Font Arial, 10pt = 12 = HQTVPQNTGGKNPDPWAKNLNEK-DYELLCLDGTR
i HmningOptions S 13 & KLNFNGEGEPEELMVDNWRPAQPLK-VVDVLDSIK
E’:;'gg:‘gfgii: ZA(‘]‘LO 15 1 & KWLSLPGETRPLILCEYAHAMGNSLGGFAK-VDEDQPFPA
Bin Width 1 N 15 = KLNFNGEGEPEELMVDNWRPAQPLK-VWDVLDSIK
Use Full Series Value Range  True 16 = AAQKPDVLTTGGGNPVGDKLNSLTVGPR-LVNANGEAWVY!
Minimum Value 30 17 = NLNEKDYELLCLDGTR-KSASDLTWDNLK
;"al’l”‘“"‘ :1"3(')“9 i 10 18 = KSASDLTWDNLK-DYELLCLDGTR
-
aaen plions 104 19 = KLNFNGEGEPEELMVDNWRPAQPLK-GKSADFTNFDPR
ow Legend MNone
> Legend Font Avial, 8pt 20 = RIEAIPQIDKYLK-LLLEYLEEK
~ 6.Series Options 21 = SLHTLFGDKLCTVATLR-LVNEVTEFAK
Show Only Checked ltems False 2 = NKYEDEINKR-NMQDMVYEDYR
.
i Dolising True e 5 23 = LDSELKNMQDMVEDYR-NKYEDEINKR
Show Excluded ltems False
Targel Series Color Bl Firebrick 24 = NVLQPSSVDSQTAMVLYNAIVFKGLWEK-ISQAVHAAHAE
Decoy Series Color M Elack 25 = LVRPEVDVMCTAFHDNEETFLK-YKAAFTECCQAADK
Excluded Target Series Color ] Salmon 2% = SLHTLFGDKLCTVATLR-LVNEVTEFAK
Excluded Decoy Series Color [T Silver 0- " & o 5 P s 30 o 130 5 1o 7 = LCMGSGLNLCEPNNKEGYYGYTGAFR-IECVSAETTEDCI)
28 = NKYEDEINKR-NMQDMVEDYR -
SRuw e coyiNens CSMs - XlinkX Score ‘ »
[f setto TRUE, also the decoy items are shown as a separate series. [I]
@ Show Associated Tables

Ready 23 Proteins; 23 Protein Groups: 742 Peptide Groups: 4139 PSMs; 49454 MS/MS Spectrum Info; 1/2 Input Files: 1 Study Information; 2 Specialized Traces: 224 Result Statistics: 72 Crosslinks; 134 CSMs; 134 Crosslink MS2 Scans; 45320 Crosslink Repar..
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Compensation Voltage in CSM Table for FAIMS Data

Data Source: | Crossinks v
1. Geowp: | Comp. Vokage: 60 v 2. Growp: Comp, Vokage: 80 v 3. Group: | Comp. Vokage: -70 v
80+
23.41%
Comp. Voltage -80
Comp. Voltage: 60
60—
15.38%
E
3 40
&}
Comp. Voltage. -70
204
| Total | Label
9. 22'Comp Voltage: -60
73. 16'C0mp ‘-bltpce -80
7 28 _c°mp Voltage: -70
8. 13.Comp Voltage: -80 | Comp. Voltage: -70 0.00%
8 13 | Comp. Voltage: 50 | Comp, Voltage: -70 0 - .
5 5! Comp. Voltage: -50 | Comp. Voltage: -80 | Comp, Voltage: -70 -80 -13 -70
40

CSMs - Comp. Voltage
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Automatic Export to Pymol (incl crosslink distances) ThermoFisher

Export proteins containing crosslinkers in PD
26647_| Tl iase, st o (a0 Path to folder containing structure Color-coded display of

3122984 | Thyrotropin beta chain precursor (Thyroid-stimulating hormc 0%

To PYMOL.. ? files for the exported protein, protein sequence for easy
g seqguence similarities threshold highlighting of
o ] LT between structure and PD sequence * Links (red)

Export to Folder: |C:\Structures\pdb_files|

B [C | and destination folder - Found Modifications
B v 434175 | Chain A, Horse Leukocyte Elastase Inhibitor (Hlei) » - oo “ usW\er“\ugm ep L | _ . | | _ (Orange; ye”OW)
. b  Identified peptide chains

(green)

SCIENTIFIC

3915025 | Steroidogenic acute regulatory protein, mitochondrial precur

27734226 [ Calcitonin precursor

... for pymol

Protein_chain.py _ _ _
Graphical display of links

including calculated
crosslink distances

... for Xlink Analzyer
Protein_chain.txt

... add distances file
Protein_chain.Distances

PDB_id Chain 1 Position in structure_l Chain 2 Position in structure 2
Position in PDresult 1 Position in PDresult 2 Type
Description Distance (Angstroem)

6055 A 4 A 439 28 463 intra intra K4 K438  51.92

60S¢ A 431 A 131 455 155 intra  intra K431 K131 34.84
6053 A 537 A 431 561 455 intra  intra K537 _K431 26.1

605 A ¢ A 431 28 455 intra  intra Ké K43l  49.87

6059 A 221 A 131 245 155 intra  intra K221 KI31 35.93

60S8 R 439 L 431 463 455 intra  intra K439 K431 13.21

6059 R 4 B 221 28 245 intra intra K4 K221 37.81 [[[ra [< [m o[> [ ¥ [F

60S9 A 132 A 131 156 155 intra  intra K132 KI31 3.81

6036 A 439 A 221 463 245 intra  intra K430 K221 19.21

605 A 4 A 239 28 263 intra intra K4 K239  20.81

R R T i e ne All positions aligned to PDB structure (done automatically)
6053 A 12 A 131 36 155 intra intra K12 K131 20.37

6059 A 242 L 431 266 455 intra  intra K242 K431 29.65

60Ss R 221 L 431 245 455 intra  intra K221 K431 25.97

60S9 A 413 B 535 437 550 intra  intra K413 535 13.2
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Download a PrOteln StrUCture F'Ie SCIENTIFIC

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

RCSB PDB: Homepage X -+ = X
< C & rcsb.org w ® *» e
! Apps [C] Signinto Concur... T Training Portal @) Thermo Fisher Scie.. T RevBase K HowtoApply Dep.. & Salesforce - Unlimit... LSMS Office Hours... T Thermo Fisher Scie..  [C] Travel Home Ep Sales Tools »

RCSB PDB Deposit v Search v Visualize v Analyze ~ Download v Leam ~ More ~

169963 Biological

Macromolecular Structures
Enabling Breakthroughs in
PROTEIN DATA BANK Researchand Education Advanced Search | Browse Annotations

Enter search term(s)

S PDR-101 Pl gy =] gh\ﬂ):ua&muw .ﬂrrmmm et

PROTEIN DATA BANK ATABASE Foundation

A Structural View of Biology

This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of biomedicine and agriculture,
from protein synthesis to health and disease.

#™ Deposit

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

Q search
The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational
L4l Visualize biology, and beyond.

i Analyze

& Download

CORONAVIRUS

W Leam

Capsaicin Receptor TRPV1
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Download a Protein Structure File in .pdb or .cif Format

RCSB PDB - 4F55: Crystal Structu. X + - x
< & # rcsb.org/structure/4F5S Y ® *» e
&1 Apps  [C] Signin to Concur... T Taining Portal ) Thermo Fisher Scie.. T RevBase ) HowtoApply Dep.. @ Salesforce - Unlimit.. [ LSMS Office Hours.. T Thermo Fisher Scie.. [T Travel Home E3p Sales Tools »

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ More ~

[='an] 169963 Biological
wN Macromolecular Structures 4F55
o= Enabling Breakthroughs in

PROTEIN DATA BANK Research and Education Advanced Search | Browse Annotations

Rl 2PDE 82 oercon I| | umme (5 mowow s

OTEIN DATA BANK Foundation

Structure Summary 3D View Annotations Experiment Sequence
_ PEERIERE ® Download Files ~ I
< Biological Assembly 1 @ ) 4 F5S B Dispiay Fles ovmeee 2 . CI IC k

FASTA Sequence

Crystal Structure of Bovine Serum Albumin
DOI: 10.2210/pdb4F5S/pdb

PDB Format

PDB Format (gz)
Classification: TRANSPORT PROTEIN
Organism(s): Bos taurus

i PDBx/mmCIF Format
Mutation(s): Yes @

PDBx/mmCIF Format (gz)
Deposited: 2012-05-13 Released: 2012-10-03

Deposition Author(s): Bujacz, A., Bujacz, G. PDBML/XML Format (gz)
Experimental Data Snapshot wwPDB Validation Biological Assembly 1
Method: X-RAY DIFFRACTION Metric Biological Assembly 2
Resolution: 2.47 A Rfree M-

R-Value Free: 0.259 Clashscore BBl Structure Factors (CIF)

R-Value Work: 0.197 Ramachandran outliers I

Structure Factors (CIF - gz)

& 3D View: Structure | Electron Density | R-Value Observed: 0.199 Sidechain outliers HEE
Ligand Interaction I z Validation Full PDF
rercer _—
Global Symmetry: Asymmetric - C1 @ Drece Valldation XML
Global Stoichiometry: Monomer - A1 @ -
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Export Crosslink Result to Pymol

O Thermo Proteome Discoverer 2.5.0400 - X
File | View Administration Tools Window Help
@i New Study/Analysis..  Ctrl+N - = = I8 | =
} A - = JIITH
i Open Study... Ctri+Shift+0 | = =
3 x I/Adm\mstratlun x / US111571_F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_PD2.5.0.185-(1) X } v 4 b
€ Open Result... Ctrl+0
Close Peplide Groups || PSMs | MS/MS Spectrum Infc || Input Files g Specialized Traces || Study Information CSMs || Crosslink MS2 Scans || Crosslink MS3 Scans || Crosslink Reporter Peaks || Crosslink Summary
=) Sﬂf A Ctrl+S |Max XlinkX Score Crasslinker | Crasslink Ty = | # CSMs | # Proteins | Sequence A Modifications A Accession A | Position A | Sequence B MDd'rﬁE
@ Save Al Cirl+Shift+S ‘
14148 | DSS0 Intra 1 1| CCT[K]JPESER 2xCarbamidomethyl [C1; C2]; 1xDSSO [K4] BSA 439 | SLGIKIVGTR 1xDS
Export 4 Study
Recent Studies 3 A tated Spectra.. ?
? w03 | 10 PyMOL.. : X KIAEFVEVTK 1xDS;
Recent Results 3 Spe
Exit To FAS . . -
— T | e, W w27 | ExportChecked Proteins and Crosslinks to PyMol 3 Deflne KIAEFVEVTK 1408
FPEAEFVEVTE L]
NYOEARDAFLGSH To mzlden§ML... =
. | S . Model Folder  |D:\BSA_DSSO (| | P o
ALEAWSVAR
To PepXML!. i .
EPYFYAPELLYYA 15 proyML Sequence ldentity (%) Threshold (model vs. checked protein):
5 +# 65 CLLP[K]IETMR 1xCa
GACLL Te) imj 5
Chc Exportio Folder. | D:\BSA_DSSO |
wvoearpartesy  CROKNERS IS TN
6 = I To PyMO! 23.86 KIEYEATLEECCAK 2xCal
LAKEYEATL
moveoEccoasn | LTQOrbitrap Mass List.. 4 CI IC k Export Close | B
7 & Orbitrap Fusion Mass List... 8868 . ~ VLTSSAR 1%DS
Q Exactive Mass List... \ | |
ECCHGDLLECADDRADTARY ICDONODTTSSK I I !
8 + | 46417 DSsSO Intra 2 1| ECCHGDLLECADDRADLA[K]YICDNQDTISSK | 4xCarbamidomethyl [C2; C3: C BHCIAEVEK | 3xCal
LEECCDEPLLERSHCIAEVER To P}'MOL >-<
DDSPDLFELEPDENTLCDEFRADER
9 = | 132.24| DSsO Intra 2 1| DDSPDLP[KILKPDPNTLCDEFKADEK 1xCarbamidomethyl [C17]: 1xD! 1xDS
SLGEVGTR
LAREYEATLEECCAR
| 18379 | DSsO 1 1| LA[KJEYEATLEECCAK 2=Carbamidomethyl [C12; C13 1xDS
v arzanzvaR e X ARy [ER 2L Export completed. :
LFTFHADICTLEDTEEQIR
1 = | 186.83 | DSsO Intra 1 1| LFTFHADICTLPDTE[K]QIK 1xCarbamidomethyl [CI]: 1xDg| 1xDS
EQTALVELLE 5 C I - k
LEPDPNTLCDEFK L I C
12 & | 40.92 DSS0 Intra 1 1| L[KIPDPNTLCDEFK 1xCarbamidomethyl [C9]; 1xDg| i 1xDS
SLGEVGTR
-
[ [ ] ’
(%) show Assaciated Tables

Ready 1 Prateins: 1 Protein Groups: 39 Peptide Groups: 68 PSMs: 3375 MS/MS Spectrum Info; 1/2 Input Files: 1 Study Information: 2 Specialized Traces: 23 Crosslinks: 36 CSMs: 27 Crosslink MS2 Scans: 177 Crosslink MS3 Scans: 179 Crasslink Reporter Pea...
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Pymol Folder

> DATA (D:) » BSA_DSSO

~ [0 Name Date modified Type Size
. 4f5s.pdb 10/20/2020 6:14 PM  Protein Data Bank ... 1,589 KB
BSA_4AfhspdbchainAllog 10,/20/2020 7:53 PM  Text Document 1 KB
Double Click EE1M BsA 4f5spdbchainA.py 10/20/2020 7:53 PM__ Python Script 5 ke
BSA_4f5spdbchainA_cxListbut 10,/20/2020 7:53 PM  Text Document 2 KB
BSA_4AfSspdbchainA_distances. bt 10/20/2020 .53 PM  Text Document 2 KB
BSA_4fhspdbchainB.log 10/20/2020 7:53 PM  Text Document 1KBE
. BSA_4f5spdbchainB.py 10/20/2020 7:53 PM  Python Script 5KB
BSA_4fhspdbchainB_cxlist.but 10/20/2020 .53 PM  Text Document 2 KB
BSA_4fhspdbchainB_distances. byt 10/20/2020 7:53 PM  Text Document 2 KB

ThermoFisher

SCIENTIFIC




3D Display of Protein

Identified crosslink peptide (green) Crosslink length measure Crosslinked amino acid (Ca)

Modified sidechain

(inactive crosslinker, orange)

Modified cysteine (yellow)

|

A
b

Another protein chain in the structure file

' ' |dentified PSM (dark green
. Protein chain used for export (dark green) (dark andianE
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EXtra EXpOrtlng SCIENTIFIC

:1‘. BSA_4f5spdbchainA_cxList.txt - Notepad
File Edit Format View Help
ID Proteinil Protein2 AbsPos1 AbsPos2
CCTKPESER-SLGKVGTR-a4K-bak 4FS5S  4F5S 436 428
CCTKPESER-EKVLTSSAR-adK-b2K 4F5S  4F5S 436 184
. CCTKPESER-LSQKFPK-a4K-bak 4F5S  4F5S 436 218
SGlECt and dOUbIe C“Ck EKVLTSSAR-SLGKVGTR-a2K-bak 4F5S  4F5S 184 428
*KDLGEEHFK-DTHKSEIAHR-a2K-b4ak  4F5S  4F5S 12 a
LCVLHEKTPVSEK - CASIQKFGER-a7K-b6K 4F5S  4F5S 462 201
> DATA (D:) > BSA_DSSO_Pymol LAKEYEATLEECCAK-VTKCCTESLVNR-a3K-b3K  4F5S  4F5S 347 a7
VHKECCHGDL LECADDRADLAK - ALKAWSVAR - a3K - b3K 4F5S  4F5S 239 208 ]
=~ LAKEYEATLEECCAK - CASIQKFGER-a3K-b6K 4FSS  4FSS 347 201 f Xl k A I y
I:l Name LVTDLTKVHK - ALKAWSVAR-a7K-b3K bAFss 4F5S 236 208 e Or In na‘ Z er
YICDNQDTISSKLK-ECCDKPLLEK-a12K-bSK 4F5S  4F5S 270 277 . .
LKPDPNTLCDEFK-SLGKVGTR-a2K-b4K 4F5S  4F5S 114 428 Pr0teln ChalntXt
. LAKEYEATLEECCAK-ALKAWSVAR-a3K-b3K 4FSS  4F5S 347 208 -
. 4f5s.pdb JDSPDLPKLKPDPNTLCDEFKADEK - SLGKVGTR-a8K-bak 4F5S  4F5S 112 428
= ECCHGDLLECADDRADLAKYICDNQDTISSK- LKECCDKPLLEKSHCIAEVEK-a19K-b12K 4F5S  4F5S 258 282
= BSA_4f5spdbghainA.log YNGVFQECCQAEDKGACL LPKIET-EKVLTSSAR-a21K-b2K 4FSS  4FSS 178 184
= IYQEAKDAFLGSFLYEYSR-LAKEYEATLEECCAK-a6K-b3K 4FSS  4F5S 319 347
. BSA 4fSspdb¥hainA.py 4PYFYAPELLYYANKYNGVFQECCQAEDK-GACLLPKIET-a15K-b7K 4F5S  4F5S 157 178
NYQEAKDAFLGSFLYEYSR-ALKAWSVAR-a6K-b3K ~ 4F5S  4F5S 319 208
= - - LKECCDKPLLEK-FPKAEFVEVTK-a2K-b3K 4FSS  4F5S 272 221
= BSA_4f5spdbchainA_cxList.txt YICDNQDTISSKLK- FPKAEFVEVTK-a12K-b3K 4F5S  4F5S 270 221
- . LFTFHADICTLPDTEKQIK-KQTALVELLK-a16K-b1K 4F5S  4F5S 517 521
ED BSA_4f5spdbchainA_distances.txt ILGEEHFKGLVLIAFSQYLQQCPFDEHVK - KFWGK - a8K - b1K 4FSS  4FSS 20 130
| BSA_4fSspdbchainB.log
| BSA_415spabchainA_distances.txt - Notepad
- ‘ile Edit Format View Help
- BSA—4f55pdbChalany pB_id Chain_1 Position_in_structure_1 Chain_2 Position_in_structure_2 Position_in_PDresult_1 Position_in_PDresult_2 Type Description Distance(Angstroem)
=x IF5S A 439 A 431 439 431 intra intr‘a_K439_K431 13.51
u BSA 4f55pdbcha|nB cxList.txt IF5S A 439 A 187 439 187 intra  intra_Ka439 K187 18.22
- - IF5S A 439 A 221 439 221 intra intra_KABQ_KZZl 20.54
=, - . IF5S A 187 A 431 187 431 intra intra K187 K431 13.69
[_] BSA_4fSSpdbchalnB_dlstances.txt IFSS A 12 A a 12 a intra  intra_K12_Ka  13.38
IFSS A 465 A 204 465 204 intra intr‘a_KdﬁS_K204 13.24
IF5S A 350 A 474 350 474 intra intra_KBSe_KMA 17.99
IFS5S A 242 A 211 242 211 intra intr‘a_K242_K211 9.73
IFSS A 350 A 204 350 204 intra  intra K350 _K204 16.43
F5S A 239 A 211 239 211 intra intra_K239_K211 8.96
IF5S A 273 A 280 273 280 intra intra_K273_K280 13.82 . "
IF5S A 116 A 431 116 431 intra iﬂtl‘a_KllG_KdBl 21.27 dd d t f I
IFSS A 350 A 211 350 211 intra  intra_K350 K211 13.54 e a IS ances I e
IF5S A 114 A 431 114 431 intra intra_K114 K431 19.9 - - -
IFSS A 261 A 285 261 285 intra  intra_K261 K285 9.07 Proteln Chaln . Dlstan ce
IFSS A 180 A 187 180 187 intra intra_KlBO_K187 10.97 —_—
IF5S A 322 A 350 322 350 intra intra_K322_K350 11.98
IF5S A 159 A 180 159 180 intra intra_KlSQ_Klse 10.07
IFSS A 322 A 211 322 211 intra intra_K322_k211 13.99
IF5S A 275 A 224 275 224 intra  intra K275 K224 15.59
IF5S A 273 A 224 273 224 intra intra_K273_K224 11.66
IF5S A 520 A 524 520 524 intra intr‘a_KSZO_K524 6.42
IF5S A 20 A 132 20 132 intra intra_Kze_K132 11.51
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Exporting Crosslinks to xiVIEW

Selecting the correct set of spectra for proteins
when exporting mzldentML and mzML for

uploading to XiView
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Step 1: Check Proteins to be exported (only the Proteins),

ThermoFisher

SCIENTIFIC

then select checked Proteins and tag all associated Items
(sub tables) of these Proteins with A

o Thermo Proteome Discoverer 2.5.0.400

File View Administration Tools Window Help

Poi
E

Click

A\,

Checked | Tags Master | Accession | Description

Protein Groups /| Peptide Groups || PSMs || MS/MS Spectrum Info

x /V F1_Agi5_20150717 FL_BSA_DSSO_MS2_OTCID_MS3 OTCID.

Input Files

v Specializ

Coverage [%]

| ==e

| v/ |BSA  |BsA

=

Field Chooser

v| | Description

FASTA Title Lines

Protein up IDs
Score Sequdst HT

Sequence

Tags

Unigue Seguence ID

(Blue Tag)

4.Rig/ht click

@ Pyftein Groups || Peptide Groups || PSMs || MS/MS Spectrum Info || Input Files g Specializ:
@ &5 Master | Accession | Description Coverage [%] | #
/-b» 1 = | v/ |BSA BSA T 5% |
5. Click and select blue
@ Setting Tags - O X

® Selected items O Allitems
(O Inthis table @) In this and all sub-tables

” Apply H” Cancel

6.Click




ThermoFisher

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

- | _1_Clic

StartPage X | fractiond7_tmS x / US111571_F1_Agi5_20150717_FL_BSA_DSS0_MS2_OTCID_MS3_OTCID_PD2.5.0.185-(1) X ] - o - d k|
@ Proteins Protein Groups | Peptide Groups || PSMs || MS/MS Spectrum Info || Input Files g Specialized Traces || Study Information || Crosslinks Crosslink MS2 Scans || Crosslink MS3 Scans || Crosslink Reporter Peaks || Crosslink Summary
2 . C h e @( Checked | | Tags Sequence Crosslinker | Crosslink Type | Crosslink Strategy | Identified By | # Proteins | # Identified MS2 Scans | # Identified MS3 Scans | XlinkX Score | A XlinkX Score | m/z [Da] Charge | MH+ [Da] First Scan | RT [min]| & | 4
1 = | vy [ ] CCTKPESER-SLGKVGTR DSSO Intra MS2_MS3 MS3 1 1 4 141.48 81.57 | 536.000061 4 2140.978414 2505 | 245336
2 ‘ i [ ] CCTKPESER-EKVLTSSAR DSSO Intra MS2_MS3 MS3 1 1 4 110.14 110.14 | 579.267273 4 2314.047262 2527 | 246510
3 = ‘ 4 o CCTKPESER-LSQKFPK D350 Intra M32_M33 MS3 1 1 4 138.54 138.54 | 543503734 4 2170.993307 2866 | 26.5672
4 = 4 [ ] EKVLTSSAR-SLGKVGTR Dsso Intra MS2_MS3 MS3 1 1 4 151.44 91.04 | 492.016144 4 1965.042745 3064 | 27.6412
5 = ‘ ~ [ ] FKDLGEEHFK-DTHKSEIAHR Dss0 Intra MS2_MS3 MS3 1 1 2 8242 8242 | 520849914 5 2600.220466 3088 | 27.7269
& 4+ ‘ v [ ] FKDLGEEHFK-DTHKSEIAHR DSSO Intra MS2_MS3 MS3 1 1 4 205.83 205.83 | 520.850098 5 2600.221382 3251 | 28.5905 ¢
7 + 4 [ ] LCVLHEKTPVSEK-CASIQKFGER DSSO Intra MS2_MS3 MS3 1 1 4 226.40 22640 | 723856262 4 2892403219 4446 | 33.0607
8 = ‘ 4 ® LCVLHEKTPVSEK-CASIQKFGER DSs0 Intra M32_M33 MS3 1 1 4 140.31 140.31 | 579.286682 5 2892.404304 4461 | 33.0918
9 = ‘ 4 [ ] LAKEYEATLEECCAK-VTKCCTESLVNR Dsso Intra MS2_MS3 MS3 1 1 4 316.83 316.83 | 860.390991 4 3438.542135 4560 | 334142
10 += i [ ] VHKECCHGDLLECADDR-ALKAWSVAR DSSO Intra MS2_MS3 MS3 1 1 4 358.71 358.71 | 818.873352 4 3272.471578 4792 | 341784
nmn = ‘ i [ ] VHKECCHGDLLECADDR-ALKAWSVAR DSSO Intra MS2_MS3 MS3 1 1 4 315.40 318.40 | 655.301575 5 3272.478767 4306 | 34.2337 = 3
12 = ‘ 4 ® VHKECCHGDLLECADDRADLAK-ALKAWSVAR D350 InR q ﬁll‘ﬁ(‘ I@Zp 1 1 4 12412 113.66 | 754.956421 5 3770.752998 4882 | 344633
13 = “ L ] VHKECCHGDLLECADDRADLAK-ALKAWSVAR D350 Intra P s . * 1 1 78.65 78.36 | 539.543884 7 3770.763530 4929 | 345923
14 = ‘ > [ ] LAKEYEATLEECCAK-CASIQKFGER DsSs0 Intra @ setting Tags - = x 1 4 293.82 293.82 | 792.609363 4 3167.417623 5078 | 35.0524
15 += ‘ i [ ] LVTDLTEVHK-ALKAWSVAR DSSO Intra . . 1 4 248.81 24044 | 578.827453 4 2312.287985 5324 | 35.9005
1% += ‘ >4 [ ] LVTDLTEVHK-ALKAWSVAR DSSO Intra O) selecied items @ Al items 1 3 255.00 253.09 | 463.263641 5 2312.289100 5338 | 35.9506
17 = 4 o YICDNQDTISSKLK-ECCDKPLLEK D350 Intra| . _ . 1 3 89.54 89.54 | 784.110779 4 3133.421286 5399 | 36.1577 4
() In this table @ In this and all sub-tables
18 = ‘ 4 [ ] LKPDPNTLCDEFK-SLGKVGTR Dsso Intra 1 o] 40.92 4092 | 638570312 4 2551.259420 5544 | 36.6267
19 += > [ ] LAKEYEATLEECCAK-ALKAWSVAR Dss0 Intra Apply ‘ | Cancel 1 3 183.79 183.79 | 744109935 4 2973.418112 5723 | 37.1886
20 = ‘ i [ ] DDSPDLPKLKPDPNTLCDEFKADEK-SLGKVGTR. DSSO Intra 1 3 132.24 132.24 | 773.178223 5 3861.862007 6120 | 38.4685
21 R ‘ o [ ] ECCHGDLLECADDRADLAKYICDNQDTISSK-LKECCDKPLLE DSSO Intra MS2_MS3 MS3 1 1 4 46417 463.71 | 1070.145386 53 6415.835931 6202 | 38.7410
2 = 4 ® ECCHGDLLECADDRADLAKYICDNQDTISSK-LKECCDKPLLE | DSSO Intra M32_M33 MS3 1 1 3 176.54 176.54 | 917.414062 7 6415.854778 6211 [ 38.7711 i
23 = ‘ 4 [ ] YNGVFQECCQAEDKGACLLPKIETMR-EKVLTSSAR Dsso Intra MS2_MS3 Ms2 1 1 0 4563 4563 | 853.803955 5 4264.950669 6839 | 40.9069 )
24 = ‘ i [ ] NYQEAKDAFLGSFLYEYSR-LAKEYEATLEECCAK DSSO Intra MS2_MS3 Ms2 1 1 1 80.44 80.44 | 1066.985473 4 4272.920065 8311 | 50.1427
2% R i [ ] NYQEAKDAFLGSFLYEYSR-LAKEYEATLEECCAK DSSO Intra MS2_MS3 mMs2 1 1 i} 123.86 123.86 | 1068.986572 4 4272.924459 3384 | 50.4879
26 = ‘ 4 ® HPYFYAPELLYYANKYNGVFQECCQAEDK-GACLLPKIETMR D350 Intra M32_M33 Ms2 1 1 0 65.04 65.04 | 1033.479126 5 5163.366524 9180 | 51.7805
27 = ‘ “ L ] NYQEAKDAFLGSFLYEYSR-ALKAWSVAR D350 Intra M32_M33 MS3 1 1 2 112.84 101.94 | 865673528 4 3455.673483 9220 | 51.9566
28 = ) [ ] CCTKPESER-EKVLTSSAR DsSs0 Intra MS2_MS3 MS3 1 0 3 84.17 71.81 | 579.263066 4 2314.050436 2575 | 24.9869
29 = fum !ﬂ! | [ ] CCTKPESER-LSQKFPK DSS0 Intra MS2_MS3 MS3 1 0 3 101.64 101.64 | 543.503357 4 2170.991598 2796 |26.2274| %
L] il »
—
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Step 3: Filter all MS/MS Spectrum Info items that carry tag SRS
A or B (Red or Blue)

¥ Thermo Prateome Discoverer 2.5.0.400 2 C I i C k - ped I
- .

W A ] BEDOE DRERiAfLzcad

StartPage  x ]/Study: BSA_DSS0 X W x / F1_Agi5_20150717_FL_BSA_DSS0_MS2_OTCID_MS3_OTCID_ X } v 4 b
Display Filter - 3 X
tj Load H Save x Clear x Clear All Q Apply Y Cancel

~
3. Add fliters
(@input Files » 1 e I I ~
- IO
@ Study Information Crosslinks CSMs Crosslink MS2 Scans i Linle MED Conne = Crosslink Reporter Peaks Crosslink Summary
Proteins ¢ Protein Groups Peptide Groups PSMs E Input Files g Specialized Traces
@ Checked | Tags - File ID | RT [min] First Scan | Mass Analyzer | Activation Type MS Order # PSMs | # CSMs | # Peptide Groups | Isolation InjﬂmmEﬁecumm Precursor m/z [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File N

63 += @O0 ) F1 b5.1162 8770 FTMS CID ms2 1 0 1 [ 50.000 1 1 623.82312 2492 27065 4 | F1_Agi5_20150717

64 = . F1 52.6890 9355 FTMS CID Ms2 1 0 1 22 52.000 1 1 936.40967 374261684 4 | F1_Agib_207150717

66 + [ ] F1 527068 9359 FTMS CiD ms2 1 0 1 10 50.000 1 1 1134.01440 4533.03579 4 | F1_Agi5_20150717

66 = . X F1 b2.7742 9375 FTMS CID Ms2 1 0 1 22 50.000 1 1 5949.16229 379362734 4 | F1_Agib_20150717,

6/ = @ F1 b0.4181 8871 FTMS CID ms2 1 0 1 23 52.000 1 1 558.16684 3949.73354 4 | F1_Agi5_20715071 73

68 = . ( F1 28.0926 3162 FTMS CID ms2 1 0 1 4] 50.000 1 1 788.07336 314927163 4 | F1_Agi5_20150717

69 + . F1 295838 3N FTMS CID Ms2 1 0 1 10 50.000 1 1 £653.79663 2612.16469 4 | F1_Agib_207150717

0 = . ) F1 281414 3168 FTMS CID ms2 1 0 1 4] 50.000 1 1 529 22662 2113.88466 4 | F1_Agi5_20150717

n = . ) F1 295435 3457 FTMS CID MS3 1 0 1 ] 120.000 1 1 653.79651 261216421 4 | F1_Agib_207150717

12 = . X F1 295993 3478 FTMS CID MS3 1 0 1 1] 33408 1 1 749.98480 2247.93985 3 | F1_Agi5_20150717

73 = [ 1@ F1 53.2836 9487 FTMS cID mMs2 1 0 1 7 50.000 1 1 875.87891 3500.49380 4 | F1_Agi5_20150717

74 = . ._ ) F1 53.2625 9484 FTMS CID ms2 1 0 1 2 52.000 1 1 649.93732 324565748 5 | F1_Agi5_20150717

7% = 9! 19 F1 38.7799 6213 FTMS CID MS3 0 1 ] o 120.000 1 0 880.76526 2640.28122 3 | F1_Agi5_20150717

76 = . F1 38.7410 6202 FTMS ClD Ms2 0 1 0 52.000 1 0 1070.14538 6415.83593 6 | F1_Agib_207150717

7 = S 19 F1 38.7485 6204 FTMS CID MS3 0 1 ] ] 120.000 1 0 880.76562 2640.28232 3 | F1_Agi5_20150717

% = oL I F1 38.7520 6205 FTMS CID MS3 0 1 0 0 120.000 1 0 1253.51978 3758.54477 3 | F1_Agib_207150717

9 = ) 1@l F1 39.3504 6385 FTMS CID Ms2 0 1 0 i 52.000 1 0 6234.53931 3418.66743 5 | F1_Agi5_20150717

80 = o I F1 38.7554 6206 FTMS CID MS3 0 1 0 4] 120.000 1 0 891.42334 2672 25547 3 | F1_Agi5_20150717
‘ ‘ iﬂ L= & OO F1 38.7589 6207 FTMS ciD M33 0 1 = 1] o 120.000 1 0 1242.866206 3726.57163 I 3 | F1_Aqgi5 20150717|l

»

(%) Show Assaciated Tables -
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Step 4: Check all MS/MS Spectrum Info items that carry tag ekl
A or B (Red or Blue)

) Thermo Proteome Discoverer 2.5.0.400 — *
File View Administration Tools Window Help
HEE A BT
Start Page x ]/Study: ESA_DSS0 x/USlllS?lfFlﬁAgi57201507177FL7I.’.SA7IJSS()7MSZ?OTCID?MSB?OTCID?PD2.5.0.185-[1] - 4 b
Display Filter > 1 x
@ Load | Save B Clear x Clear All [ Apply ) Cancel
QPrDtems ~ MS/MS Spectrum Info
OPrBtem Groups
OPept\de Groups
Opsws
{©M3/MS Spectrum Infa
Olnpul Files )
@ Study Information Crosslinks CSMs Crosslink MS2 Scans Crosslink MS3 Scans Crosslink Reporter Peaks Crosslink Summary
1 L C h e C k Proteins y Protein Groups Peptide Groups PSMs MS/MS Spectrum Info ¥ Input Files g Specialized Traces
Tags —
@ Checkef File ID | RT [min] | First Scan | Mass Analyzer Activation Type | MS Order | # PSMs | # CSMs | # Peptide Groups | Isolation Interference [%] | lon Inject Time [ms] | # Precursors | # |dentified Precursors | Precursor mfz [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File
<@oOOuWw
56 = ~ [ ] F1 [30.0147 3608 FTMS clD Ms2 1 0 1 4 50.000 1 1 636.04767 2541.16884 4 | F1_Agi5_20150717_FI
57 + o L ] F1 |29.9870 3599 FTMS ClD Ms2 1 0 1 7 50.000 1 1 653.79730 2612.16738 4 | F1_Agi5_20150717_FI
58 = ~ [ ] F1 |29.6161 3484 FTMS ClD Ms2 1 0 1 6 52.000 1 1 509.03955 2541.16865 5 | F1_Agi5_20150717_FI
58 +# o L ] F1 |29.6789 3508 FTMS ClD Ms2 1 0 1 32 52.000 1 1 436.20032 2612.16552 6 | F1_Agi5_2015071 ?7F{E|
60 = "y ® F1 |29.8009 3543 FTMS ciD Ms2 1 0 1 19 50.000 1 1 573.23053 2289.90029 4 | F1_Agi5_20150717_FI
61 & vy ® F1 |53.2836 9487 FTMS ciD Ms2 1 ] 1 7 50.000 1 1 875.87891 3500.49380 4 | F1_Agi5_20150717_FI
62 = " ® F1 [30.3668 3688 FTMS cID Ms2 1 0 1 34 52.000 1 1 636.04700 2541.16616 4 | F1_Agi5_20150717_FI
\Q. | o o F1 [27.1634 2978 FTMS CID Ms2 1 0 1 69 50.000 1 1 423.58292 2113.88547 5 | F1_Agi5_20150717_FI
64 = " ® F1 |29.5856 3472 FTMS cID Ms2 1 0 1 19 52.000 1 1 523.23871 2612.16444 5 | F1_Agi5_20150717_FI
65 = V ® F1 |26.8303 2912 FTMS ciD Ms2 1 ] 1 [ 50.000 1 1 419.19738 1673.76967 4 | F1_Agi5_20150717_FI
66 = " ® F1 |26.6633 2881 FTMS cID Ms2 1 0 1 35 50.000 1 1 575.51428 2299.03530 4 | F1_Agi5_20150717_FI
67 = o ® F1 |26.5461 2863 FTMS CID Ms2 1 o 1 13 50.000 1 1 527.76849 2108.05214 4 | F1_Agi5_20150717_FI
68 = -/ ® F1 [27.0582 2951 FTMS CID Ms2 1 0 1 14 50.000 1 1 52922650 2113.88418 4 | F1_Agi5_20150717_FI
69 = o ® F1 [38.7410 6202 FTMS CID Ms2 o 1 ] 1 52.000 1 4] 1070.14533 6415.83593 6 | F1_Agi5_20150717_FI
0 = v ® F1 [38.7485 6204 FTMS CID M33 o 1 0 0 120.000 1 1] 880.76562 2640.28232 3 | F1_Agi5_20150717_FI
n +w v ® F1 [38.7520 6205 FTMS CID M33 o 1 0 o 120.000 1 4] 1253.51978 375854477 3 | F1_Agi5_20150717_FI
2 & o ® F1 |[38.7554 6206 FTMS CID MS3 o 1 0 0 120.000 1 0 89142334 267225547 3 | F1_Agi5_20150717_FI
. %_ﬂ F1 1387589 6207 FTMS cln MS3 0 1 IEI:I ¥] 120.000 1! v] 1242 86206 372657163 3| F1 Aai5 20150717 FI =
@ Show Associated Tables
Ready 1 Proteins; 1 Protein Groups; 39 Peptide Groups: 68 PSMs; 244/3375 MS/MS Spectrum Info: 1/2 Input Files; 1 Study Information; 2 Specialized Traces; 23 Crosslinks; 36 CSMs; 27 Crosslink MS2 Scans; 177 Crosslink MS3 Scans: 179 Crosslink Reporter...
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Step 5: Export checked Proteins to mzldentML

4 Thermo Proteome Discoverer 2.5.0.400 - >

File | View Administration Tools Window Help
i New Study/Analysis... Ctrl+N - o = M T ) == ™= ™ i 2 — B
8 NewStucy/analy Yo mEernE mEEGORA KECRA
ol Open Study... Ctrl +Shift+O =
Administration x ./ F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3 OTCID_ X } > 4 b
€1 Open Result.. Ctrl+0O
P I
SleEs 9 Apply @) Cancel
H Save Ctrl+S Proteins
; S Save All Ctrl+Shift+S
1- ClICk Export » Study &]Iﬂemﬂl
Recent Studies 4 Annotated Spectra...
Recent Results »
Exit To FASTA
4 ! lrl To MicrosoftExcel.. ) ) )
Stu ol i CSMs Crosslink MS2 Scans Crosslink MS3 Scans Crosslink Reporter Peaks Crosslink Summary
@ To mzldentML...
BT < y < .
0 o mTTan | Peptide Groups PSMs MS/MS Spectrum Info Sz Input Files “g Specialized Traces
@ Checked | Tags M: To PepXML.. Cow e [%] #hﬁeﬂ{d,ﬁi%roﬁlinks # CSMs | # PSMs  # Unique Peptides | # AAs | MW [kDa] | calc. pl | Score S¢ = # Peptides | # Protein Groups
1 e [V [eeD00)] BT \ | bon ChITTC ] 8] 7] 29] 583]  664[ 585 10263 | 29 | 1
To Text (tab delimited)... h
To xiNET... Export to mzldentML ? X
To PyMOL.. n
LTQ Orbitrap Mass List... Destination Folder
QDRI e T 1SS0_MS2_0TCID_MS3_0TCID_PD25.0.185-(1).mzid| | Export to mzldentML X
Q Exactive Mass List... |
Options
Checked Proteins Only o Export completed.
For obtaining matching spectra data for this mzldentML export 5 s CI I Ck
you need to create an mzML file from the current regult fil E —
You cannot use the spectrum exporter node forl‘hi&:yrp@lle | K |
Export Close
(+) Shaw Assaciated Tables
Ready 1 Prateins; 1 Protein Groups; 43 Peptide Groups: 75 PSMs; 308/5720 MS/MS Spectrum Info: 1/2 Input Files; 1 Study Information; 2 Specialized Traces: 28 Crosslinks: 48 CSMs: 46 Crosslink MS2 Scans: 234 Crosslink MS3 Scans: 176 Crosslink Reporter...
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Step 6: Export checked MS/MS Spectrum Info to mzML file. ki

0 Thermo Proteome Discoverer 2.5.0.400 - X
File | View Administration Tools Window Help
@l New Study/Analysis... Ctrl+N | - i . -l |3
(RERIEE € BEDDB mRARSEIA
@ Open Study.. Ctrl+Shift+0 = =
7“5111571_F1_Agi5_20150717_FL_BSA_DSSD_MSI_OTCID_MSS_OTCID_I’D2.5.0.185-[1) x I 4 b
&1 Open Result.. Ctrl+0
> 1 X
Close B Apply ) Cancel
K Save Ctrl+S
. & Save All Ctrl+Shift+5
1. Click [Zeeer
Recent Studies
== 2:Click
. .
Exit To FASTA..
) To Microsoft Excel.. _ )
Study Information CSMs Crosslink MS2 Scans Crosslink MS3 Scans Crosslink Reporter Peaks Crosslink Summary
ETI’ To mzldentML... I
Proteins %y _ Input Files g Specialized Traces
lolalaby F 3 Export Spectra 3 . D efl n e ? X
B To PepXML L e — = 3
@ Checked , Fil r | Activation Typ ors | # Identified Precursors | Precursor mfz [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File
<moow To ProtXML.. | Destination Folder
b6 + o . To Text (tab delimited)... 1D DAPD 25 Study\BSA_DSSO\F‘I_AgiS_ZD‘I 50717_FL_E 1 14 636 047"8?J 2541.16884 | 4 | F1_Agi5_20150717_FI
57 = o ® To XINET D n 1 ] 4 | F1_Agi5_20150717_FI
o xiNET... T T -
g - J @ B C‘J File Ty .mzML : Export Spectra X 5 [F1_Agis 20150717_Fi
o
[ v |® i CA E 1 c 6 | F1_Agi5_2015071 Ld =
@ o 7 @ LTQ Orbitrap Mass List.. CID\_ ltems to Be Exported oL 1 - 4 | F1_Agi5_20150717_FI
61 = 7 |® Orbitrap Fusion Mass List... ciD From MS{MS Spectrum Info Checked ltems Only 1 S 1 o Export completed. » 4 | F1_Agi5_20150717_FI
62 & 7| ® Q Exactive Mass List.. cID From PSMs 1 i . N 4 | F1_Agi5_20150717_FI
83 = | v |@ F1 [27.1634 2978 FTMS [&) 1 4 . C I I C k ¢ 5 | F1_Agi5_20150717_FI
From Peptide Gro L —— L.
64 = v @ F1 |295856 3472 FTMS ciD ' 1 - 5| F1_Agi5_20150717_FI
65 = v | F1 |268303 2912 FTMS cp From Proteins 1 i ; 4 | F1_Agi5_20150717_FI
[ v | ® F1 |266633 2881 FTMS co | 1 1 N 4 | F1_Agi5_20150717_FI
T o -
& = 7 |e F1 | 265461 2863 FTMS cio _ 1 1 527 76849 210805214 4| F1_Agi5_20150717_FI
68 = o o F1 |27.0582 2951 FTMS CID 1 1 529.22650 2113.88418 4 | F1_Agi5_20150717_FI
69 = i i ] F1 |[387410 6202 FTMS CID mMs2 0 1 ] 1 52.000 1 0 1070.14539 6415.83593 6 | F1_Agi5_20150717_FI
0 &= i i ] F1 |[38.7485 6204 FTMS CID MS3 0 1 t] 1] 120.000 1 0 880.76562 2640.28232 3| F1_Agi5_20150717_FI
n R i i ] F1 |38.7520 6205 FTMS CID MS3 0 1 0 ] 120.000 1 0 1253.51978 3758.54477 3 | F1_Agi5_20150717_FI
72 R ~3 i ] F1 |38.7554 6206 FTMS CID MS3 0 1 0 o 120.000 1 0 891.42334 2672.25547 3 | F1_Agi5_20150717_FI
E"‘i = i [ ] F1_ | 387589 6207 FTMS CID MS33 0 1 Q0 ] 120.000 1 0 1242 86206 372657163 3 I]ET Aai5 20150717 FI ©
4 [} 4
(%) Show Associated Tables

Ready 1 Proteins; 1 Protein Groups; 39 Peptide Groups: 68 PSMs; 244/3375 MS/MS Spectrum Info. 1/2 Input Files; 1 Study Information; 2 Specialized Traces: 23 Crosslinks; 36 CSMs; 27 Crosslink MS2 Scans; 177 Crosslink MS3 Scans: 179 Crosslink Reporter..
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Step 7. Export crosslinks to XINET CSV format

4 Thermo Proteome Discoverer 2.5.0.400 — X
m‘ View Administration Tools Window Help
@i New Study/Analysis..  Ctrl+N Q\? = {Llim i a
i Open Study... Ctrl+Shift+0 =
US111571_F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_PD2.5.0.185-(1) x 1 * 4k
€] Open Result... Ctrl+0 e x
Sloss b Apply ) Cancel
Save Ctrl+S MS/MS Spectrum Info
. Save All Ctrl+Shift+S
1- ClICk Export '| tudy o)A JRemoed
Recent Studies 4 AnNptated Spectra... e
Recent Results 4 Spectl
Exit To FAS
@ Study Information To Microsgft Excel.. CSMs Crosslink MS2 Scans Crosslink MS3 Scans Crosslink Reporter Peaks Crosslink Summary
Proteins ¢ IZ :?;Zn . | Peptide Groups 3 Dlg\dfi n e Input Files g Specialized Traces
Tags ~ B3| To PepXML. S o - - . : - 1
@ Checked - Fil r | Activation Type | MS Order | # PSMs | # CSMs #Eﬁe&?&ﬁﬁ:{pf‘.Ilfioiat‘lglltvlﬁgerence [%] | lon Inject Time [ms] Q’."S‘ﬁ?ﬁuf lg?ﬂﬂeaaraﬁjrsors Precursor mfz [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File
CE To ProtXML.. L
56 = v |@® To Text (tab gelimited).. ciD Ms2 | To xiNET.. ? b4 1 636.04767 To xiNET... % r{zmsu?w_H
57 & 4 [ ] To XINET. CID Ms2 Desination Folder _1 653.7973C 20150717 _F1
8 = [ |@ TS TmIOT N 1] 509.0305¢ Bo150717 Fi
59 = 7 ® clo \‘MS2 - |_DSSO_MSZ_OTCID_MS3_OTCID_F’D2. 5.0.185—(1).csv| P 436.2003; W0150717_F
60 = 7 e LTQ Orbitrap Mass List.. cip e - _ 573.23057 | 0 Export completed. [20150717_Fi
61 = N |@ rbitmplkusion]Massll Bt o msz | Options 1 . 120150717_F|
62 = 7 @ Q Exactive Mass List... ) Ms2 Checked Crosslinks Only T 636.0470(] 4 . C I | C k P0150717._FI
8w [ v @ F127.1634] 2978  FTMS cID wis2 =T azase B0150717_Fi
64 = | [ ] F1 | 295856 3472 FTMS CID Ms2 Upload At http://crosslinkviewer orgl I 52323871 || oK |I ;101 50717_F1
65 = o [ ] F1 |26.8303 2912 FTMS CID Ms2 hEQ: !"_)giview.org! 71 419.1978¢| (20150717 _F1
66 = 4 ® F1 |26.6633 2881 FTMS CID Ms2 Close 1 B575.5142¢ I I 20150717_FI
67 = i @ F1 | 265461 2863 FTMS CID Ms2 1 52776549 2106.05214 4 | F1_Agi5_20150717_FI
68 = | [ ] F1 |27.0582 2951 FTMS CID Ms2 . - 1 529.22650 2113.88418 4 | F1_Agi5_20150717_FI
69 += o ® F1 |387410 6202 FTMS ciD Ms2 0 1 0 1 52.000 1 0 1070.14539 6415.835593 6 | F1_Agi5_20150717_FI
70 = o [ ] F1 |387485 6204 FTMS CID MS3 0 1 0 o 120.000 1 0 B880.76562 2640.28232 3 | F1_Agi5_20150717_FI
1 = 4 @ F1 | 387520 6205 FTMS CID MS3 0 1 0 0 120.000 1 0 1253.515878 3758.54477 3 | F1_Agi5_20150717_FI
72 = i ® F1 | 38.7554 6206 FTMS CID MS3 0 1 0 0 120.000 1 0 89142334 2672.25547 3 | F1_Agi5_20150717_FI
: [‘H = Vi [ ] F1 1387589 6207 FTMS Cin MS3 0 1 :ﬂl 0 120.000 1 0 1242 86206 372657163 3 |]=‘I Aagis 20150717 .FI E
@ Show Associated Tables
Re;x‘ty 1 Proteins; 1 Protein Groups; 39 Peptide Groups: 68 PSMs; 2443375 MS/MS Spectrum Info; 1/2 In;;rt Files; 1 Study Information; 2 Specialized Traces: 23 Crosslinks; 36 CSMs: 27 Crosslink M52 Scans; 177 Crosslink MS3 Scans; 179 Crosslink R;aporter,

Note the xiVIEW URL on the “To xINET..." dialog (for later upload to website)
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Step 8: Export result to *.fasta file

O Therma Proteame Discoverer 2.5.0.400 - x
File | View Administration Tools Window Help )
@i New Study/Analysis... Ctrl+N ‘ D @!] @ gﬂ f_Llam i ﬁ
1 G foe tr : k Ctrl+Shift+O = 90
£ x rAdministration
& Open Result... Ctrl+O - X%
Close Peptide Groups | PSMs || MS/Md Layout # Manage L E)(p 8] I't TD FASTA ? >-<
IH Save Ctrl+S | s Xllrnk MS3 Scans | Crosslinl c c
; _ 4 Destination Folder L
wl Save All Ctri+Shift+S -—\ Max. XlinkX Scare ~ | Seque Accession B| &
Export 4 Study ] ) = = ~ 5 : L
i » , - _MS2_OTCID_MS3_OTCID_PD2.5.0.185-(1) fastz| | o
Recent Studies » Annotated Spectra...
Recent Results 4 Spectra... >
37103 | LKG - PD7195
Exit To FASTA.. | Options
3 = I n
To Microsoft Excel... =
FERAEEVEVTR d 15378 | Giscl Checked Proteins Only ais1at
To izl IIJC Ml I - k
NYQEAKDAFLGSH . I
4 B | To mzTab..
ALERWSVAR 33599 | ASFA Q151495
To PepXML...
Ol i | Export | Close
. HPYFYRPELLYYZA To ProtXML.. -
F=)
GACLL To Text (tab delimited).. 332.26 | YTIKII T i . 085630-2
NYQEARDAFLGsH  TOXNET.
6 # |
e To PyMOL.. 332.26 | IMKINEIQDLQTK 1xDSS0 [K3] P32455 573 | EGFQIKIESR 1xDSSO [K5] P32455
LTQ Orbitrap Mass List... It
YNGVEQECCQAED \
7 & Orbitrap Fusion Mass List... 327.06 | NFGP[K|GFGFGQGAGALVHSE 1%DS50 [K5) P21291 7 21291
Q Exactive Mass List.. El(p ort To FASTA >.<
GLTSVINQELEDDEVAQLE 1
8 = [ ] I 322.87 | GLTSVINQIKILKDDEVAGLK 1=DS50 [K9) PO7195 300 07195
ERLIAPVAEEEATVPNNE .
LESELVANNVTLPAGECRE
9 = [ ] | 31648 | L[K]SELVANNVTLPAGEQRK 1=DSS0 [K2] P42167-3 1 42167-3
PEFLEDPSVLTEDR
MQONTQELEEQLEEEESARQKLOLER Expﬂrt Cﬂmp|E‘tEd.
0 = (] I 312 58 | MOQNIQEL EEQLEEEESARQIKILQLEK | 1xDSS0 [K21] P35579-1 9617 355791
LOLERVTTEAR 5
VADWTGATYQDER . -
. = 4. Click ==
@ Show Associated Tables I - I C

Ready 1158/2823 Proteins: 212 Crosslinks: 292 CSMs: 380 Crosslink MS2 Scans: 1496 Crosslink MS3 Scans: 1959 Crosslink Reporter Peaks: 1 Crosslink Summary -

oK —
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Step 9. Exproting crosslinks to XINET

Access http://crosslinkviewer.org/ in Chrome

A tool for exploring and communicating cross-linking / mass spectrometry data.

xiNET

CROSS-LINKVIEWER

xiNET displays:
¢ residue resolution positional information including linkage sites and linked peptides;
¢ all types of cross-linking reaction product;
e ambiguous results;

HOME ¢ additional sequence information such as domains.

EXAMPLES
UPLOAD

CONTACT

Tig2

RAPPOILBER

Supported by ot Citation: Combe, C. W., Fischer, L. & Rappsilber, J. XiINET: Cross-link Network Maps With Residue Resolution. Mol Cell Proteomics 14,1137-1147 (2015).
wm rus
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Click ‘UPLOAD’ then ‘Chose File’ to upload

NEW! Try xiNET's successor at xiVIEW.org

xiNET

CROSS LINK VIEWER Upload Your Own Data
Cross-link CSV file: FASTA file: Annotation CSV file:
Choose File | No file chosen Choose File | No file chosen Choose File | No file chosen
HOME
UPLOAD
CONTACT You will be redirected to a unique URL for your data which you can share with others.
You can view your results by uploading cross-link data in a Comma Separated Values (CSV) file. | | |
Cross-link Protein  Annotations
Data Sequence
Optionally, this can be accompanied by a FASTA file giving the protein sequences and/or a CSV file containing annotations. l Data 1
+
For further information on the file formats see:
Explore data in xiNET
* Cross-link CSV format
» FASTA files / protein IDs ] )
» Annotations CSV format Share
interactive
web page
PPSLEE
A L_) ] Data input
—)

Communication

Supported by

wellcometust
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Upload CSV and FASTA files

NEW! Try xiNET's successor at xiVIEW.org

xiNET

CROSS-LINK VIEWER Upload Your Own Data
Cross-link CSV file: FASTA file: Annotation CSV file:
Choose File |fraction37_tm5_human-(1).csv Choose File |fraction37_tm5_human-(1).fasta Choose File |No file chosen
HOME
UPLOAD
You will be redirected to a unique URL for your data which you can share with others.
CONTACT d y <
You can view your results by uploading cross-link data in a Comma Separated Values (CSV) file. | | |
Cross-link Protein  Annotations
Data Sequence
Optionally, this can be accompanied by a FASTA file giving the protein sequences and/or a CSV l Data l
file containing annotations. ¥

RAPPg LB[:R : - . Explore data in XiNET
L = For further information on the file formats see:

* Cross-link CSV format

] |
ke « FASTA files / protein IDs
“chome Share Export
— . interactive Figure
» Annotations CSV format

web page (SVG)
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Upload CSV and FASTA files

> PD 24 Study » DSSO-MS2-MS2-MS3

[ ] Name ~  Date modified Type Size
) fraction37_tm5_human-(1).fasta 12/13/2019 12:22 PM FASTA File 964 KB
fraction37_tm5_human-(1).cs 12/13/2019 11:56 AM Microsoft Excel Co... 14 KB

NEW/ Try xiNET's successor at xiVIEW.org

xiNET

CROSS-LINK VIEWER Uploid Your Own Data
Cross-link CSV file: FASTA file: Annotation CSV file:
Choose File |fraction37_tm5_human-(1).csv Choose File |fraction37_tm5_human-(1).fasta Choose File |No file chosen
HOME
UPLOAD
You will be redirected to a unique URL for your data which you can share with others.
CONTACT d Y J
You can view your results by uploading cross-link data in a Comma Separated Values (CSV) file. I | |
Cross-link Protein  Annotations
Data Sequence
Optionally, this can be accompanied by a FASTA file giving the protein sequences and/or a CSV l Data l
file containing annotations. ¥

RAPP% LBFQ i : e Explore data in XINET
L = For further information on the file formats see:

* Cross-link CSV format

I I
s sl « FASTA files / protein IDs
wellcometrust Share Export
= . interactive Figure
» Annotations CSV format

web page (SVG)
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Visualization in XINET

Displaying the crosslinks in XINET

Protein-protein level

Cross-link
Ambiguous

Multiple linkage sites 4
Self-link, P11142-1 &
possibly inter- or infra-molecular P62841
Self-lmk,

includes confirmed inter-molecular
P62269
Cross-link P39019

Ambiguous Q9Y281-1 (D
Self-link
(inter- or intra-melecular)

QIBWO04-2T)

Inter-molecular self-link

(homomultimeric link) Q9H1B5

Intra-molecular self-link

(e.g. from internally linked peptide) A

Linker modified peptide P23528'@
(mfilled = ambiguous)

LIEEFLR Highlighted linked peptide PE2328

P63313

P09493.7.
> P067537-@
P46926-2@ P679%5 ‘&/

Q8IYRO

P09493-6

P06733-1 (8 P32119

S
QQULWO-2 ({9

Q06830

Self-Links ¥ Ambig. ¥ Decoys ¥ Score:40.0 = 388.9 (40.0) Annot. UniprotKB -



Visualization in XINET ThermoFisher

SCIENTIFIC

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

Protein-protein level

Cross-link

P34932 []

Ambiguous

1= 200 400 &00 840

Multiple linkage sites

Self-link,

possibly inter- or intra-molecular P62841

Self-limk, 145
includes confirmed inter-molecular

Qssuc4-3 [T

1 200 4686

0 /583
P50914

1 213,

coones (TITII]

1 200 355

P62269_
Crozs-link P39019 IZI_‘_-__‘ 7
Ambiguous 143

Self-link

(inter- or intra-molecular)

Inter-molecular self-link | P26038

(homomultimeric link) QOH1B5 | T ||
Intra-molecular self-link I R

(e.g. from misrnally inked pepfide) 1 200 400 600 863 P11277-2 [T DN TSI TO T LI OO UL
ally : iE e
Linker modified peptide P23528 D

200 -illiZC- 600 800 1000 1200 1400 1600 1800 2000 2328
(mfilled = ambizuous) N 1 lés \
LiEKFIR  Hishlighted linked peptide 1 P62328-f] P15311 E::j
P63313 [F— 44 1200 400 386 P09493-7
/% P46926-E] _,,»--184
/ AN, PE7936 Ezf [
/ - [P08753-7

QsIYRo [T I QswT2 [ L, T oiss
1 200 400 622 1200 400 €00 800 |
' A P09493-6 [ 11111
P32119 1 284

1\ 198

|2

[

P06733-1

coutwo.2 [T
1 200 400 €00 783 Q16384

1 188 Q06830

199

Self-Links ¥ Ambig. ¥ Decoys ¥ Score:40.0 | 388.2 (40.0) Annot. UniprotKB -
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Step 10. Exporting crosslinks to xiVIEW

Access https://xiview.org/XINET website/index.php in Chrome

Sign into your account.

@ xVIEW | Home x +

C @ xiview.org/xiNET_website/index.php aQ * R o

XiVIEW Home

xiView is a web-based visualisation tool for the analysis of cross-linking / mass spectrometry results, it is independent of the search software used. It provides multiple,
linked views of the data, including:
HOME * 2D network (xiNET or circular)

CREATE ACCOUNT

» the supporting annotated spectra using xiSPEC.
SIGN IN
* 3D structure view using NGL.

DEMO
The video tutorials give an overview of xiView's many features.
MZIDENTML

CSMEORMATS xiView is an open source project on GitHub. Report issues and request features here.

PRIVACY

CONTACT When using XiView please cite: Graham, M., Combe, C. W., Kolbowski, L. & Rappsilber, J. xiView: A common platform for the downstream analysis of Crosslinking Mass
Spectrometry data. doi: 10.1101/561829.

New User?

| CREATE NEW ACCOUNT

PoLBER

#i ANNOTATIONS VIEW LOAD  DATAEXPORT PAN O SLICT # | AUTO LAYOUT | | SAVELAYOUT | | EXPORT GRAPHIC

‘Clrcudar

DOWMLOAD IMAGE AS S¥G

SHOW RESIDUE LABELS I¥ FEwW &

Supported by

wellcometrust
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Navigate to the Upload page
Choose files

@ xVIEW | Upload X + = X

< C @ xiview.org/xiNET_website/upload.php QA W B o :

xiVIEW Upload

Data upload video tutorial

HOME 2
&Y CHOOSEFILE(S)
UPLOAD -
MY DATA Identification file: Select a mzldentML or csv file to upload
Peak list file(s): No peak list file(s) selected - spectra will be unavailable
SIGN OUT
Sequence file: No FASTA file selected, protein identifiers must be UniprotKB accession numbers
DEM
o xiView accepts three types of input data:
MZIDENTML i. Peptide Identifications (required) 1 ! I
Peptide Peak Protein
e & e 2 ' s e 2 ' v i Lists
CSV FORMATS Supported file formats: mzldentML (file extension must be "mzid') and Comma Seperated Values (file extension "csv'). l l 1
PRIVACY ii. Peak Lists (optional)
CONTACT Supported file formats: mzML, mgf, and ms2 (& zip/gz archives of these). File extension must be ‘mzML, ‘mgf’, "'ms2' or 'zip' Expiore ooz In W
If peak list data is uploaded then it must be complete, i.e. all spectra identified must be present, or the upload process will result in an error. T I
mzML tip: Filter out MS1 spectra to reduce file size and upload/parsing time. (e.g. 'MS level 2-' in MSconvert) Share Export
interactive Figures
web page (SVG)

iii. Protein Sequences (optional)
R/J PPQH-BIZQ Supported file formats: FASTA (file extension must be 'fasta’), sequences can also be contained in mzldentML files.
o L

If you do not provide a FASTA file, then your protein IDs must be valid UniProtKB accession numbers.

If you do provide a FASTA file, then your protein IDs must all match identifiers in the FASTA file.

« Only the peptide identifications file is required, but without uploading peak lists you won't be able to inspect the supporting spectra using xiSPEC.

Supported by

wellcometrust

¢ Thereis a 1GB size limit on uploaded files.

https://xiview.org/xiNET_website/upload.php v
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After the upload progress reaches 100%, submit the data SRS

@ «VIEW | Upload b + — X
&« C @ xiview.org/xiNET website/upload.php e ® » 6
55 Apps Sign in to Concur... T Training Portal @ Thermo Fisher Scie... T RevBase [ How to Apply Dep... Salesfarce - Unlimit... n LSMS Office Hours... T Thermo Fisher Scie... Travel Home Q Sales Tools »

xiVIEW

Upload

Data upload video tutorial

HOME :
MY DATA Identification file: F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_mzid ¥
SIGN OUT Peak list file(s): F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_mzML
Sequence file: F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_fasta ¥
DEMO
xiView accepts three types of input data:
MZIDENTML : : : : . | | |
i. Peptide Identifications (required) poptde ook proten
CSV EFEORMATS Supported file formats: mzldentML (file extension must be 'mzid') and Comma Seperated Values (file dentifications  Lists  Sequences
extension "csv'). 1 1 l
PRIVACY
%-ﬂ H[R ii. Peak Lists (optional) Sore cata e
\ L L Supported file formats: mzML, mgf, and ms2 (& zip/gz archives of these). File extension must be ‘mzML, ] |
‘mgf', 'ms2' or 'zip' ~ Share Export
interactive Figures
web page (SVG)

If peak list data is uploaded then it must be complete, i.e. all spectra identified must be present, or the upload process will result in an
error.

Supported by mzML tip: Filter out MS1 spectra to reduce file size and upload/parsing time. (e.g. 'MS level 2- in MSconvert)

wellcometrust

iii. Protein Sequences (optional)

Supported file formats: EASTA (file extension must be "fasta'), sequences can also be contained in -
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Depending upon file size, this process may take a little while...

@ xVIEW | Upload X +

< C @& xiview.org/xiNET_website/upload.php

M.
2

Your data is being processed. Please wait...

Depending on the size of your data this process may take up to several minutes.




If there are no errors, click ‘CONTINUE’

@ xVIEW | Upload X +

&

c

@ xiview.org/xiNET_website/upload.php

2 warning(s) and O error(s) occurred parsing your data.

wShow log for more information.v

Your input file did not specify fragment ion types.

Select and update ion types below. Then click continue to view your data.

peptide, b,y
Peptide ion (JAion Bion

OCion OXion Y ion

OZion

UPDATE IONS
QCREATE ISSUE ] CONTINUE I

ThermoFisher
SCIENTIFIC
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Viewing Your Data Online

@ 5195 x  + - X
<« C @ xiview.org/xi3/network php?upload=5195-54657-80345-30099- 16604 w ® *» e :
= Apps Signin to Concur... T Training Portal @ Thermo Fisher Scie... T RevBase How to Apply Dep... Salesforce - Unlimit... ﬂ LSMS Office Hours... T Thermo Fisher Scie... Travel Home Efd Sales Tools »

EXPORT HELP DISPLAY ¥ | LAYOUT: (Ne LYo I\ @ Enter Save Layout Name

LOAD VIEWS PROTEIN-SELECTION ANNOTATIONS

ﬂ

I
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 583

20 40 60 80 100 120

] |
140 1e0 180 200

ONLY SHOW 2 TOP-SCORING MATCHES PER LINK W

Selected Match Table  Page - B 1- 1.0f 1 Selected Match shared across 1 Crosslink

Protein Pep Pep1 Link | Protein Pep Pep2 Link Search Scan Charge Mass Error Mise
PSMID 1 Pos Sequence Pos | 2 Pos Sequence Pos | Score Homom Group Id Run Name Number (Z) Exp M/Z Exp Mass Calc M/Z Calc Mass (ppm) Peal
M 1 Selected Match For BSA, 187 - BSA, 431

5195_79 | BSA 186 EKVLTSSAR 2 BSA 428 SLGKVGTR 4 15144 False 'NA 5195

F1_Agi5_20150717_FL_BSA_DSSO_MS2_OTCID_MS3_OTCID_MzML 396 4 492016144 1964035469 492016144 1964035470 -0.000362

FilterBar | Y4 pass fail 5 Monolinks Ambig. Between Self Homomult. AAapart Pep. length :l? MatchScore‘ }Match Score |+ PepSeq Name / Acc. Description PDB? é Run Scan + Residue Pairs per PP
= e - g 3 o = o

o 4t | i *des | B[ I [ 0 B[ [ Jfdr | ?
= = I = =

Post-Filter: 28 of 28 TT Cross-Links Min 0 100 200 300 a0 Max 2
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Re-arrange Proteins, Display Annotations and Views

Spectrum view

@ 5195 X + — b4
&« C & xiview.org/xi3/network.php?upload=5195-54657-80345-30099-16604 Y ® = e H
T RevBase gy How to Apply Dep... Salesforce - Unlimit... H LSMS Office Hours... T Thermo Fisher Scie... Travel Home  Efp Sales Tools »

i Apps Sign in to Concur... T Training Portal e Thermo Fisher Scie...

DISPLAY ¥ | LAYOUT: [HeTN0 i B Enter Save Layout Name

# LoaC VIEWS |PROTEIN-SELECTION ANNOTATIONS EXPORT HELP

— |
WLEGEND & COLOURS Spectrum View
B CIRCULAR
.C — S— S MOVELABELS @l MEASURE
B MATRIX [ -1 Precursor: exp :1:’2:37;46,88; calc m/z=746.88; z=4,; error=1.17 ppm
B PROTEIN INFO 3 L KrE C CfoKfP LfoE K
PECTRUM
®mHISTOGRAM FPKAETFVEVTHK
B SCATTERPLOT
/ T 5 vie F 100
B ALIGNMENT ¥ v
B SEARCH SUMMARIES L 80
-
10k v? =
Fury o
g, 60 o
2 y10 8
= - —
- 5k - ve 40 5
. ES
: ¥ L
V2 v v 20
Bea [T T 1 o+ |' | ' : ' ‘ 0
r 1 1 Il 1 1 1 1 Il 1 1 Il 1 Il 1 1 Il 1 1 1 1 Il 1 1 Il 1 Il 1 1 Il 1 1 1 1 Il 1 L 400 6w S(XJ 15000 11200 1!400
1 20 40 &0 80 100 120 140 1le0 180 200 220 240 260 280 300 320 340 38 mfz
o
o o
S o o © 3
B oo g ] e & @
Selected Match Table Page [ 1-2.0f 2 Selected Matches shared across 1 Crosslink Intensity E
Selected Match Table PageAlternative Explanations HIDE W
Protein Pep Link | Protein Pep Pep2 Link
PSMID 1 Pos Pep 1 Sequence Pos | 2 Pos Sequence Pos | Score ONLY SHOW 2 TOP-SCORING MATCHES PER LINK
M 2 Selected Matches For BSA, 224 - BSA, 275
FilterBar Y4 pass fail & Monolinks Ambig. Between Self Homomult. AAapart Pep. length ﬂJ, MatchScore{ }Match Score  PepSeq Name / Acc. Description PDB? é Run Scan - Residue Pairs per PPI
F3 B . - . 2 hel
do 41 | g0 Sl [ — e | —] 2
= = = E
Post-Filter: 28 of 28 TT Cross-Links Min 0 100 200 300 400 Max B
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Circular View

& 5195 X + - X
<« C @& xiview.org/xi3/network.php?upload=5195-54657-80345-30099-16604 g (G e :
55 Apps Sign in to Concur... T Training Portal @ Thermo Fisher Scie... T RevBase g How to Apply Dep... Salesforce - Unlimit... ﬂ LSMS Office Hours... T Thermo Fisher Scie... Travel Home b Sales Tools »

= LOAD VIEWS PROTEIN-SELECTION ANNOTATIONS EXPORT HELP DISPLAY ¥ | LAYOUT: AUTO [Ke 7.\l @l Enter Save Layout Name I SAVE I
Circular View F S0

B LEGEND & COLOURS

[ |
B MATRIX SHOW ¥
B PROTEIN INFO
B SPECTRUM

'H HISTOGRAM
B SCATTERPLOT
B ALIGNMENT
B SEARCH SUMMARIES

‘ DOWNLOAD IMAGE AS SVG ‘ ORDER PROTEINS ¥

BSA"" L I I T L LU | I I UL
| —

L1 TN I IR NN SN N N T 1 L1 TN I IR NN SN N N T I T B L1 TN I IR N SN M | L

I |
1 L L 1
20 40 60 20 100 120 140 160 120 200 220 240 260 2820 300 320 340 360 380 400 420 440 4

Selected Match Table Page - B T Y e e B

Protein Pep Pep1 Link | Protein Pep Pep2 Link Search
PSM ID 1 Pos Sequence Pos | 2 Pos Sequence Pos | Score Homom Group Id Run Name

M 1 Selected Match For BSA, 187-BSA, 431

FilterBar | Y4 pass fail Monolinks Ambig. Between Self Homomult. AAapart Pep.length o MatchScore‘ }Match Score
=
RESET O & O 20 | 21 R ER | [ Jaes |

L3

Pep Seq Name / Acc. Description PDB? '; Run Scan Residue Pairs per PPI

1
o
=

185045 =

u|830id -

wr
a — o
g | | | o &L | ke ?
Post-Filter: 28 of 28 TT Cross-Links Min 0 100 200 300 4c0  Max ]




ThermoFisher
SCIENTIFIC

-
-
LL]
o
L
—

78



