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PMI Proteome Discoverer 3.1 Preview/Byonic Node User Guide

This document describes the basic usage of Proteome Discoverer 3.1 nodes for Protein Metrics Preview and
Byonic search engines, with focus given to the features that are specific to Proteome Discoverer 3.1

For more details on Preview and Byonic (e.g., setting parameters or interpreting results), please refer to the Preview
and Byonic user manuals.

Prerequisite:

1.

You must have a licensed and installed copy of Proteome Discoverer 3.1. Make sure that it is not running when
performing additional installations.

If not already installed, install Java Runtime, either Oracle JRE (version 8 or above) or OpenJDK (version
11.0.02 or above).

If not installed already, install the current version of the Protein Metrics software suite (currently version 5.3),
which includes both Preview and Byonic. The most recently version of the Protein Metrics software suite is
available from http://proteinmetrics.com/. Make sure the license is activated.

Run the installer for the Preview node and the Byonic node.

Preview is a very quick and simple search engine. Preview:

Automatically generates suggested parameters for a subsequent Byonic search — see Using Preview and
Byonic together.

Produces text output (formatted as HTML) rather than lists of proteins and peptides that can be used as input
to other nodes.

There is generally no utility in connecting Preview with nodes other than those shown in the workflow diagram under
Running Preview.

A Byonic workflow generally requires fewer nodes compared to other database search engines:

Though possible, we do not recommend using a PSM Validation node (e.g., Percolator) in a Byonic workflow
because Byonic already has its own machine learning optimization and FDR calculation.

In our experience, spectrum pre-processing generally does not help Byonic and often makes results worse.

For ETD data, we do not recommend using the Non-Fragment Filter node because Byonic can intelligently
handle ETD spectra with large precursor peaks.

Nodes such as the annotation and quantification nodes are compatible with the Byonic node.

See the example workflow diagram under Running Byonic. We recommend using the analysis template “PMI-
Byonic Template.pdAnalysis” as a starting point.

We recommend running the analysis template “PMI-Preview Template.pdAnalysis” as a starting point.
To load this template:

1.

Create/open a study by clicking File>New Study/Analysis and providing a name and folder destination (Study
Root Directory).
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. New Study and Analysis [~ |

i Study Name: New Study 8

- Study Root Directory: C:\Users\Morgan Vasas\Dropbox (PMI)\Morgan's W¢ |:|

; Import From File: |:|
Processing Workflow: (empty workflow) Y]

Cansensts Warkflow: | ramntu wiark-flaun v
Cancel

2. Perform either of the following:

a. Click the Open Analysis Template button and browse to find “PMI-Preview Template.pdfAnalysis”
in the Proteome Discoverer 3.1 standard workflows/templates folder (typically
“C:\Users\Public\Documents\Thermo\Proteome Discoverer 3.1\Common Templates”

2 Thermo Proteome Discoverer 31,0638

- o x
File View Administration Tools Window Help
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WE HD % Y= § EDRiAKXBEE

StartPage X | Administration X / Study: DC-218 X | v ab
lig Add Files (il Add Fracions 3¢ Remove Files (-, Open Containing Folder &3 New Analysis | ) Open Analysis Template

‘Study Definition || Input Files || Samples | [0l Open asaved analysis sequence template

Open Result &) Reprocess ~ Search O Searchfor

Error|ID + | Execution State | Creation Date File Name| File Type| Fil Size| Description
EE 8 - =3 - 3 - &= 5 ®

(%) Show Assaciated Analysis
|Reasy

b. Or, perform the following steps:

i. Click “New Analysis”

g Folder w_} New Analysis [/ Open Analysis Template

Sy

Open the analysis editor

ii. Click “Edit” in the Processing Step window
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3. Clicking anywhere on the Processing Step window will open the associated workflow:

iv.

Analysis Results Grouping & Quantification

W Child Steps: (1) Add
Processing Step (Fully Processing) . Edit Clone 1
Workflaw:
Result File
Files for Analysis: (0) 2L Clear All

Drag and drap from Input Files here

Click “Open Common” and load the Processing workflow:

o Fies Ope i New Analysss pen Analysss Tempiate
Analysis Resul uping & Quantification 2 Open Workflow X k.
|& Open|® Open M Save @ Save Comi .
| g ® Proteome Discoverer 3.1 > Common Templates 3} Search Common Te
Organize > New folder - @ @
= Tech-Pubs Name Date m... Type [
@ OneDrive Analysis Templates 11/10/.
@ OneDrive - Personal ConsensusWF 11/10/
—— Crosslink Analysis Templ... 11/10,
This PC‘ FilterSets 11/10/...  File folder
¥ 3D Objects Layouts 11/10/ File folder
8 Desktop ProcessingWF_Hybrid 11/10/...  File folder
e = Documents ProcessingWF_LTQ Orbit... 11/10/.. File folder
\J ¥ Downloads ProcessingWF_OT_Astral 11/10/ File folder
S ¢ .
et~ b Music ProcessingWF_Tribrid File folder
".‘\ & Pictures = PMI-B: i PDPROCESSINGWE File
& -Pravi > [ C GWF F
B Videos PMI-Preview Template 1N PDPROCESSINGWF r\!e]
Cancel
Bl g TR >
File name | | A supported Files v
Post-Processing Nodes b

Click on the x to delete the Consensus Workflow window as it is not needed.

Analysis By File o Add Run | Save X ‘
% Open @ Open Common #& Save @ Save Common * Auto Layout |K Clear
Worklow:  [PMFPreview Templats | | Processing Step (Fully Processing) Edt 1 |
Description:  [when Preview is done, an HTML report will pop open. The HTML report can also be found in the same location as the
msfl pdResultfles Workflow:  PMI-Preview Template
Result File:
Workflow Tree ‘ Files for Analysis- (0) 3¢ Clear All
Py
Spectrum Files n Drag and drop from fput Files here
l y
b
v
< >
Dret Drannsainn Madns 1

4. Click on a node to see its parameters. Shown below are the parameters for the PMI-Preview node:
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Study Definition || Input Files | Samples | Analysis Results m Grouping & Quantification

Parameters of 'PMI-Preview' -
& Open @ Open Common & Save #& Save (

Show Advanced Parameters
Waorkflow: |PMI—Premew Template

~ 0. Hel
Help i Click here {on ... button) for he Description:  |When Preview is done, an HTML reportwill pop open. The
~ 1.Input Data .msfl.pdResultfiles
Protein database
~ 2. Static Modifications
Cysteine (unknown)
Lysine
Arginine

N-terminal [E;ﬁ Spectrum Files

Workflow Tree

C-terminal

v 3. Search Options
Enzyme (for initia Trypsin (Full) l
Wildcard search False
Phospho enriche False e
Try all charge as False . ECILET 1
Fragmentationty CID fHCD [ER;ZL‘FJJ Selector }
Recalibrate mas Fragment & Precursor i

o
NS

b
[‘I" PMI-Preview 2

a. To see the advanced parameters, click Show Advanced Parameters above the list of parameters.

Note that the FASTA/protein database (1. Input Data) and modifications (2. Static Modifications) can be added or
modified within these parameters.

We recommend using the analysis template “PMI-Byonic-Template.pdAnalysis” as a starting point.
o For the Byonic node, this template uses the Byonic node’s default parameters.

e For other nodes in the workflow, this template sets some parameters that are optimized for Byonic and differ
from the Proteome Discoverer default values. For more details, see the notes at the end of this section.

Steps to load this template:

1. Create/open a study by clicking File>New Study/Analysis and providing a name and folder destination (Study
Root Directory).

. New Study and Analysis n

1 Study Name: New Study 8

- Study Root Directory: |C:\Users\Morgan Vasas\Dropbox (PMI)\Morgan's Wc |:|

; Import From File: |:|
Processing Workflow:  (empty workflow) Y[

© Consensiis Workflow: | famntu wnrbflam v I

J | OK || Cancel |

2. Perform either of the following:

a. Click Open Analysis Template and browse to find “PMI-Byonic Template.pdfAnalysis” in the
Proteome Discoverer 3.1 standard workflows/templates folder (typically
“C:\Users\Public\Documents\Thermo\Proteome Discoverer 3.1\Common Templates”)
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@ Thermo Proteome Discoverer 3.1.0.638 - m] X
File View Administration Tools Window Help
| ¢ oo o ? @ . - I R
W AR T EDY = = ri 3
StartPage X | Study: NewStudy X | Administration X Study: New Study 1 X | v 4P
lﬁg Add Files @ Add Fractions  J{ Remove Files 2 Open Containing Folder New Analysis
Analysis Results Workflows Grouping & Quantifi ysi: ByFile . Run | Save X ‘
Study Definition Input Files Samples
Study Summary Quantification Methods Add v Consensus Step Processing) Edit ! x
Study Name: New Study 1 . ' .
Study Direclory:  C:\Users\Morgan Vasas\Dropbax (Pl WTIEE PR SEISTEIEED
Study Type: General Result File:
Last Changed: 11/10/2023 9:31:29 AM W Child Steps: (1) Add
Creation Date: ~ 11/10/2023 9:31:29 AM -
Processing Step (Fully Processing) Edit Clone !
Study Description Workflow:  PMI-Byonic Template
Result File:
Files for Analysis: (0) 3 Clear Al
Drag and drop fiom Input Files here
Study Factors Paste Copy Add~v
Ready
b. Or, perform the following steps:
i. Click New Analysis:
gFolder (3 NewAnalysis (] Open Analysis Template

Open the analysis editor

'V Chiid Steps: (1)

Click Edit in the Processing Step window:

Add

Processing Step (Fully Processing)

Workflow:
Result File:

Files for Analysis: (0)

Drag and drop fiom Input Fites here

'Edil Clone 1

& Clear Al

oveFiles {4, Open Containing Folder New Analysis Open Analysis Template
S MMSTMM—E-TMQM...WH @ Open Workflow I
i C.)pen lu Open Common | & Save ® Save T “ Proteome Discoverer 3.1 > Common Templates v O £ Search Common Te [
\ Organize New folder = m @
Tech-Pubs Name Date m... Type
Workflow Tree ] - X [
OneDrive Analysis Templates 11/10/...  File folder
® OneDrive - Personal ConsensusWF 11/10/...  File folder F
»Thi Crosslink Analysis Templ.. 11/10/..  File folder
P This PC FilterSets 11/10/.. File folder
¥ 3D Objects Layouts 11/10/..  File folder
= Desktop ProcessingWF_Hybrid 11/10/...  File folder f
Loading template [= Documents ProcessingWF_LTQ_Orbit... 11/10/... File folder
‘\I ¥ Downloads ProcessingWF_OT_Astral 11/10/...  File folder
=  Music P - Tribrid 1190 Filafold
‘1"\\ = Pictures h PMI-Byonic Template 11/1/2...  PDPROCESSINGWF Fi
B Videos = -Preview Template
Cancel e ) MLE ?
File name: |PMI-Byonic Template || All Supported Files ~
Qpen Cancel
<

Click “Open Common” and load the processing workflow template as shown below:
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iv. Click anywhere on the Consensus Step window:

ve Files Ipen Containing Foider

How Analysis Open Anolys:

Click Open Common and load the consensus workflow template as shown below:

s || Analysis Results [[IAS0 Grouping & Quantification
- & Open |® Open Common | & Save @ Save (

| Workflow Tree

Loading template
)
%
~
v

Cancel

<

% Open Workflow

T « Proteome Discoverer 3.1 * Common Templates

Organize > New folder

® OneDrive Name

* OneDrive - Personal Analysis Templates

) E
D Search Common Te... &

LI -}
.. Type

File folder
File folder
File folder
File folder
File folder
File folder ]
File folder
File folder
Eilgfolder

= This PC ConsernsusWF .

. Crosslink Analysis Templ...
¥ 3D Objects FilterSets
= Desktop Layouts
= Documents ProcessingWF_Hybrid
¥ Downloads ProcessingWF_LTQ_Orbit...
b Music ProcessingWF_OT_Astral
= Pictures Pr: ingWE_Tribrid
& Videos = PMI-Byonic Template

PDCONSENSUSWF File |£

L1085 (C)

File name:

| |l supported Files -

Consensus workflow:

Analysis Resuts  [[TECN Grouping & Quantification

& Open ® Open Common & Save ® Save Common ™ Auto Layout # Clear
Workflow PMi-Byonic Template

Descrption: | Note that this template sets so
Vaidator node. Vaiidation

corbderca:

ode parameters that
Mode’ is set 1o “Automatic (wihos

for Byonic and Disc
of peptda level error rale) o prevent the co
el'node Gtars 3rg echin

“¢ Pepideand |4
3% Protein Filter

Dot [6] [ s |4

|

Protein
. |
—m Peptide in
[3%) Protein 7
7 Annotation

<

Analysis

Click on either window (Processing and Consensus) to open the respective workflow. Shown below is the

ByFle . fAun | Save X
Consensus Step (Pl Frocessing) Bt 4 X
faultvaues: (1) In he ‘Peptde ~
workdowbomovenwrgngthe || |[ Worklow  PMI-Byonic Template
S o Result Fie
O Sieps 1) Kdd
Processing Step (Fully Frocessing) Edt Clone A
Viodiow.  PMI-Byonic Template
Resul File
Filos for Anslyss: (0) ¥ Cloor At

>

4. Click on a node to see its parameters. Shown below are the parameters of the Peptide Validator node:
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Study Definition || Input Files || Samples || Analysis Results Grouping & (

Parameters of 'Peptide Validator' -
° & Open ® Open Common & Sa
Workflow: |PMI-Byonic Template

Show Advanced Parameters

* 1. General Validation Settings

Validation Mode Automatic (Without control of Description:  |Note that this template sets some node
Target FDR (Strii 0.01 default values: (1) In the "Peptide Valid:
Target FDR (Rel 0.05 ratal” tn nravant tha rnneansne wnarkfloe
Target FDR (Strin 0.01

g ( Workflow Tree

Target FDR (Rel 0.05
v 2. Specific Validation Settings

Target/Decoy St Automatic [ ]
Reset Confidenc False SRS GO

Peptide 2 |

L

=

5% validator

a. To see the advanced parameters, click Show Advanced Parameters above the list of parameters.

Notes on the Processing workflow:

In the Spectrum Selector node, the “Max. Precursor Mass” is set to 0 Da, which means no limit — any
precursor mass is allowed. This setting is critical when analyzing topdown data and can be important when
analyzing glycopeptide data.
o Additionally, the “MS Order” scan event filter is set to Any. This allows MS? spectra to pass through
into the Byonic node. Unlike most other database search nodes, Byonic can reanalyze the MS!? for
precursor charge and m/z. This is particularly important for topdown.

Notes on the Consensus workflow:

In the Peptide Validator node, the “Validation Mode” is set to “Automatic (Without control of peptide level
error rate)” to prevent the consensus workflow from overwriting the confidences set by the Byonic node.

In the Peptide and Protein Filter node, the peptide filters are set to allow through as many peptides as
possible:

o “Peptide Confidence At Least” is set to low.
o “Keep Lower Confident PSMs” is set to true.
o “Minimum Peptide Length” is set to 4 (the lowest possible setting).

In the Protein Grouping node, parsimony is disabled. Byonic can identify multiple peptides from a single
MS/MS spectrum but parsimony allows only one peptide identification per spectrum.

Preview generates, in addition to an HTML report, a suggested Byonic search if Preview has made a sufficient
number of good identifications). Note that this is a suggested search. In general, the parameters should be reviewed
and, if necessary, modified to fit the experiment. Preview is good at finding modifications that are consistently found
sample-wide (for example, in-vitro modifications from sample handling and processing.). However, Preview may miss
post-translational modifications that are found only on a few proteins, and Preview does not look for glypcopeptides.
If you are interested in finding specific post-translational modifications or glycopeptides, you should carefully review
and adjust the Byonic parameters suggested by Preview.
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2 Thermo Proteome Discoverer 3,1.0.638 — u] x

File View Administration Tools Window Help

iIHD % EDY | EREooEEEEmRiAl g Y |
StartPage % Administration X | Study:DC218 X -4 b

& Abort 45 Promote | 3¢ Remove ‘ 2 Refrash | 1 Open Results () Open Study ([ Display Verbose Messages

ProcessManagement 2
r& Job Queue:
L, 2ob Quee Execution Order' | Execution State| Details| Progress | Type | Name [ submittedat < sway | Data Source I Description |
o= = m oE | 0] -] LEI..D.F:.; ) =
Content Management Completed ~ Hints =~ 100%  Processing  Preview of Bevacizumab 11/3/2023 3:56 AM DC-218 C:\Users\tharvey\DocumentsiTes..  When Preview is done, an HTML repart will
'j FASTAFIes Tme  ©| ProcessingNode | Level | Message |
= o] #[verbose ]
EASTA Indexes -[11/303:58AM  Job Bxecution Info ——Total Job execution took: 23.8 5.-—
11/303:56AM  Finalize Processing  Info Finished Z: Discoverer\DC-218\Preview of B sf
§5 FASTA Parsing Rules . E s s -
- 11/303:56 A (2) PMI-Preview InfoHirt Suggested Byonic search (left-click to select + right-dlick to copy) at: Z:\Proteome Discoverer\DC-218\Preview of Bevacizumab.suggestedByonicSearchpdAnalysis
;:Lﬂ Spectral Libraries - 11/3 03:56 AM (2) PMI-Preview InfoHint HTML summary (left-click to select + right-click to copy) at: Z: liscoverer\DC-218\Previ B .
- T USSE AN 2] TS ERTCT SUCCESSIO,
z Chemical Modifications 11/303:56 AM  (2) PMI-Preview Info Preview routine check: 1 sec
- -[11/303:56AM  (2) PMI-Preview Info Starting Preview
" Cleavage Reagerts 11/303:56AM (1) Spectrum Selector Info —Total execution of Spectrum Selector (1) took 8.3 5 -
@ Annotation Asperts - 11/3 03:56 AM (1) spectrum Selector Info Sent 6556 spectrafrom 1 files (processingtime: 4.45).
11/303:56AM (1) Spectrum Selector Warning There were 4invalid spectrain the file Fi: Ci\L v\Documents\Testing iscoverer\DC-218\PMI_Bevacizumab_ Trypsinsav.
i Quantification Methods 11/303:56AM  PrepareProcessing  Info Processing Z: Discoverer\DC-218\Praview of 6 msf
License Management 2

Configuration A
(] Processing Settings
(] Server Setings

Ready

To load the suggested Byonic search, open the .suggestedbyByonicSearch.pdAnalysis file, which is named similarly
to the Proteome Discoverer .msf/.pdfResult files.

Also note that the locations of the Preview HTML report and the suggested Byonic search
(.suggestedByonicSearch.pdfAnalysis file) are shown in the search details in the job queue (see the above image).




