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Getting Started with MASH Native

Version 1.0

MASH Native, developed by the Ying Ge research group, is a comprehensive, universal, and user-friendly, free
software environment for top-down native and denatured proteomics. MASH Native builds on previous work

with MASH Suite, MASH Suite Pro, and MASH Explorer.

This tutorial provides a brief introduction to the basic functions of MASH Native in both Discovery Mode (LC-
MS/MS datasets) and Targeted Mode (single or targeted protein datasets) for top-down proteomics native and
denatured analysis. Download the sample data and follow the instructions below to begin using MASH Native.

For a detailed description of the functions of MASH Native software, please view the User Manual.
Installation:

To begin, please install MASH Native by referring to the installation guide, available on our webpage.
Privacy/Usage Reporting:

In MASH Native and MASH Explorer V2.0.1 and later, the MASH app may report data about your usage of the
software to the MASH team. Each time you start a new version of the software, you will be asked to review
your privacy/usage reporting settings. The GUI for this should be quite intuitive, but if you want more details
please see section 3 of the User Manual. Please refer to the MASH Privacy Notice
(https://labs.wisc.edu/gelab/MASH_Explorer/doc/MASH%20Native%20Privacy Notice.pdf) for information

about what data may be reported and what is done with that data.
Associated Software and Configuration:

Make sure that all associated software you need (for example, deconvolution and search tools) is installed and

properly configured in the Configuration dialog (accessed via the Tools menu).


https://labs.wisc.edu/gelab/MASH_Explorer/doc/Native_UserManual.pdf
https://labs.wisc.edu/gelab/MASH_Explorer/doc/Native_User%20Installation%20Guide.pdf
https://labs.wisc.edu/gelab/MASH_Explorer/doc/MASH%20Native%20Privacy_Notice.pdf
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Please note that this tutorial uses TopPIC Suite version 1.3.3. Versions of TopPIC Suite up to 1.5 are also
supported.
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Discovery Mode:

Discovery Mode is intended for LC-MS/MS data analysis. Please follow the instructions in User Manual Section
4 Discovery Mode: Protein Identification and Characterization from LC-MS/MS if you require further assistance

processing the data.

This sample data shows MASH Native's capability for LC-MS/MS data analysis, which includes spectral
deconvolution and database search. To follow this tutorial, download these files and save them to a new local
folder called “DiscoveryModeTutorial” so that your working directory is similar to “E:\DiscoveryModeTutorial”

as seen below:



MASH Native App April 6, 2022

» s Picture Tools  DiscoveryModeTutorial — O x
Home Share View Manage 0
« v P » ThisPC » Data(E:) » DiscoveryModeTutorial w O Search DiscoveryModeTutorial @
Mame Date modified Type Size
7 Quick access .
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Sample Files: Download these files available on the Google Drive.

e Sample Thermo raw data: [EX-FR 3 18mg 1x_des HCD-luL.raw.
e Sample 32-bit mzXML file: IEX-FR 3 18mg 1x _des HCD-luL.mzXML

e FASTA file: uniprot-human_20150616.fasta.

Step 1: Import Data

Use the Import Data function in the Discovery Mode to import the sample Thermo raw data file.
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Step 2: Spectral deconvolution and Database Search

Click the Process Data menu item in the Discovery Mode section to open up the Process Wizard dialog. The
Process Wizard will setup the series of tasks for selecting, configuring, and running the deconvolution and

database search algorithms. Select the MSDeconv deconvolution method and the TopPIC database search


https://drive.google.com/open?id=1WLhHQhNlV5aWn_ccWC64_5sE1k-o2W7D
https://drive.google.com/open?id=1vUjJNU03bAXC5qfEvkDvq8cJEy1SosRK
https://drive.google.com/open?id=145gYwtIDWe5QFZpFlx6USxYXm451sJrD
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algorithm. Next, click on the Browse button and select the sample FASTA file to load into MASH. To set
advanced parameters, open the Advanced tab; however, it is not necessary to set these parameters to begin your

workflow. Click on the Start button to begin your search.

85 Process Wizard — O *

Basic  Advanced

Deconvolution Method
() TopFD ® MsDeconv () eTHRASH () pParseTD ) ProMEX () FLASHDeconv

Do Database Search
Database Search Algorthm

() MS-Align+ i@ TopPIC

Fasta Data File |E:'-.Datal:uases'-unipmt-human_Em h0616fasta | | Browse...

Reset to Defaults Save Mormal

Start Cancel

Starting your search will open the Workflow Manager window and the terminal window. The terminal window
is where MSDeconv and TopPIC are running. You can minimize this window, but closing this window will stop
your workflow. You can close and open the Workflow Manager window as you wish, and you can use the
Workflow Manager to check on the status of your run. When your run is completed, you will see the workflow
in the Completed Workflows tab of the Workflow Manager and the line “Workflow Finished” in the Log Book,

as shown below.

Log Book

WorkflowTask:Search: TopPIC Out:Deleting temporary files - started.
WorkflowTask:Search: TopPIC Out:Deleting temporary files - finished.
WorkflowTask:Search: TopPIC Qut:TopPIC finished,

Total running tirme (min}): 133.166934335

WorkflowTask:5earch: TopPIC Done TopPIC Search

Done with task:WorkflowTask: Search: TopPIC in 0.02:33:09 days.hoursminutes:seconds
Workflow Finished in 0.02:35:02 days.hoursminutes:seconds

Experiment List [RIvl=tatals
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Step 3: Import Results

Your deconvolution and search results will be automatically imported into MASH Native if the run was successful.
You can find your deconvolution results in the Mass List and your search results in the Protein Search Results

List.

Follow the following steps if you wish to manually import your results. To import the deconvolution mass list for
detailed analysis of the data set, select the Validate Data function in the Discover Mode panel, and click on Import

Mass List.

= ;| hean® || |l = Quick Decon. t 00 New Match
Discovery Mode |\k_) | — ‘ . ) Wed | &
» FTHS + p ESI Full ms2 886.00E
. Process Data... . ED_l
; Validate Dafa ki Import Mass List... 4 MsDeconv or TopFD Mass List
— Import Database Search Results... 3 pParseTD Mass List
(Tarneted Mode [ 22 Jreronr T

Your saved deconvolution results will be in your working directory under MASH Workflows. The folder
containing the results should look something like “MASH_Workflows\[EX-
FR 3 18mg 1x des HCDIluL MsDeconv TopPIC 1 1734 4112019 11 5. Double click on the folder and
select the file IEX-FR 3 18mg 1x des HCD-luLmsdeconv to topfd.msalign as seen below. The loaded results

will populate the Mass List. You may wish to select “Overwrite” in order to avoid viewing duplicated results.
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To import the database search results for detailed analysis of the data set, select the Validate Data function in the

Discovery Mode panel, and click on Import Database Search Results, and select TopPIC Search Results.

Discovery Mode

Process Data...

{ Validate Data

Targeted Mode
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Navigate to your working directory and select the following file to import: IEX-FR 3 18mg 1x des HCD-

luLmsdeconv_to topfd toppic_proteoform.csv. You may wish to select “Overwrite” in order to avoid viewing

duplicated results. Search results will be loaded into the Protein Search Results Table.
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Step 4: Annotate Results

MASH Native allows you to view and annotate your imported results with the Mass List and Protein Search

Results List, the Results View, and the Sequence Table. For more details on these functions, refer to the User
Manual.

In the Mass List, click on some of the loaded masses to view the fragment ions of a selected scan in the dataset.
Change the scan number in the Chromatogram or at the top of the Results View to view the mass fragments of a
different scan. Use the arrows in the results view to alter the theoretical fit, and click the Apply Changes button

to save your adjustments.

You can click on different entries in the Protein Search Results List. Notice that clicking on each scan updates

the sequence in the Sequence Table, as seen below.
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Targeted Mode:

Targeted Mode is intended for MS/MS data analysis. Detailed instructions on using this mode can be found in

the User Manual at Section 4 Targeted Mode: Protein Identification and Characterization from MS/MS Data.

The following sample data demonstrates MASH Native's functionality for single protein characterization.

Download the following sample data and save the files to a similar local directory “E:\TargetedModeTutorial” as

seen below:
| [ = | Picture Tools  TargetedModeT utorial — O *
g
Home Share View Manage e
€« v A » ThisPC » Data(E) » TargetedModeTutorial w Search TargetedModeTutorial @
Name Date modified Type Size
#F Quick access .
_ | Data_Set_1-MSMS 1/8/201812:29 PM RAW File 5,300 KB
@& OneDrive | Data_Set_1-MSM5_out_101818_NOR1DAL 191229PM XML Docurment 763 KB
o [ This PC Mj protein_pig_2013 1/9/201912:29 PM FASTA, File 13,938 KB
¥ Metwerk
3 iterms =

Sample Files: These data are downloaded via Google Drive.

e Sample Thermo raw data: Data_Set 1-MSMS.raw.
e Sample 32-bit mzXML file: Data_Set 1-MSMS.mzXML.

e FASTA file: protein_pig_2013.fasta.

e Saved xml file: Data_Set 1-MSMS_output.xml.

Step 1: Import Data

Use the Import Data function in Targeted Mode to import the sample Thermo data file.

10


https://drive.google.com/open?id=1gquOvW7fwGmKT9ZNaM9kImbtefLUb5Ic
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https://drive.google.com/open?id=1pVi5FcX_bLZx8Ocpc_yOeBwTF6QJp4iC

MASH Native App April 6, 2022

o5 Sedect your Experiment raw data file e
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Step 2: Deconvolution

Under the Targeted Mode, Process Wizard will guide users through the deconvolution step. Select the TopFD
deconvolution method and click the Start button. You have the option to set more advanced parameters in the
Advanced tab, but this is not necessary to start your run. The Workflow Manager and terminal window will
open. You can close the Workflow Manager if you wish, but do NOT close the terminal because this is where
your computer is running TopFD. When the deconvolution is finished, the Mass List will automatically

populate for fragment ion validation, shown in the image below.

11
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g5 Process Wizard - a X
Basic  Advanced

Deconvolution Method
@® TopFD (O MsDeconv (O eTHRASH (O FLASHDeconv
O UniDec O UniDec Interactive
Reset to Defaults Save Normal
Start Cancel
Mass List  Peak Ust Peak Search Resut  Protein Search Result
P Monaisotopic Mass  Abundance Most Abundartm/z  Charge Scone Mast Abundart Mass lon'Wo ThecreticalDa)  EmorDa)  Emorppe)
13 g2 D 3124 5959 5.7700 10428733 3 31255882 y28 31253382 0.7433 -237 8366
12 [J|3326.0937 33300 257.0148 13 3328.0984 ¥y30 33254189 06748 2029158
22 [|5634.7268 3.9000 9406313 6 5637.7439 ¥50 56341447 0.5921 105.0967
1 1123393900 117.6000 1029.8745 12 123464065 NA
180 |[J|2773.4610 40900 3973592 7 2774.8534 NA
179 | 123175490 5.0500 411.8261 30 12324 5655 NA
178 |[J)1360.71161 28000 1361.7234 1 1360.7161 HA
177 D 1350.91%4 2.8500 3w.7aN 4 1350.91%4 HA
176 D 1305.2345 2.5600 1306.2418 1 1305.2345 NA
175 D 5542 8412 3.0100 278.2557 20 55458483 NA

Step 3: Database Search

When the fragment ions are verified, users can use the selected ion list for database search via the Process Wizard.

In the Targeted Mode panel, select the Database Search function, which will open the Process Wizard. Select the

MsAlign+ database search to run on the selected ion list shown in the Mass List. Click on the Browse button to

load the sample FASTA file.

12
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o5 Procesz Wizard — O pd
Basic  Advanced

| Do Database Search
Database Search Algorthm
(®) MS-Align+ () TopPIC plop MSFathFinderT

Fasta Data File |D:"\MA.SH testing*Single Scan testing’.Thermeo Single Scan\pmteinjig_2-| | Browse...

Reset to Defaults | | Save Normal

This file requires Advanced Parameters to be set. Please click on the Advanced Parameters tab. Change the charge
from 0 to 14 and hit Enter, so that the parameters in the list are exactly as shown below. The monoisotopic mass
will automatically be calculated. Ensure that the Activation is set at ETD/ECD. Navigate back to the basic tab

and click on the start button to begin your search.

o) Process Wizard - O *
Basic  Advanced
General  Search
Scan Range |1 E" |-I li||| Al Scans || Current Scan |
Working Directory |E:\TMTEST\Data_Set_1-MSMS_search_1_1_1112019_16_32 | | Browse.. |
. ) RT
Scan  M/Z Charge Monoisctopic {min) File
O 886 14 12389.89813068 | 70.957... |Data_Set_1-MSMS raw
O

Activation Method |ETD/ECD ~ | | Generate Parameter File

As before, the Workflow Manager and the terminal window will open. You can close the Workflow Manager if
you wish, but do NOT close the terminal because this is where your computer is running MS-Align+. When the

search is finished, the terminal window will automatically close, the LogBook will show the line “Workflow

13
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Finished”, as seen below, and the Workflow Manager will move the workflow into the “Completed Workflows”

Tab.

Leg Book

Done with task:WorkflowTask:Search:M3&lignPlus in 0.00:03:48 days.hours:minutes:seconds
Workflow Finished in 0.00:03:48 days.hoursminutes:seconds

Experiment List JEalsf=latals

Your search results will be automatically imported into MASH Native. Look under the Protein Search Results
list to view your results. If you would like to manually import your search results, please read Step 3: Import
Results from the Discovery Mode and import your search results file with the Targeted Mode Characterization

button.

Step 4: Annotate Results

MASH Native allows you to view and annotate your imported results with the Mass List and Protein Search
Results List, the Results View, and the Sequence Table. For more details on these functions, refer to the User

Manual.

14
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Your MSAlign+ search results contain the protein sequence of the identified protein, which will be

automatically imported. Go to the Protein Search Result list and click on the first result.

Mass List Peak List Peak Search Result Protein Search Result

H Scan(z) Protein Name Precursor M... Theoretical Mass  Composition  Sequence Peptide Ran... # Matched Fragment lo... E Value L]
]2 478 splPO6454IPTMA_HUMAN Prothymosin alpha OS=Homo sapien...  7851.93671 7351.938996 N.EENGEQ... [42-111] 7 9.00E-042
[z 431 tiAQDADSTWUTTIADADETWUT1_HUMAN Prothymesin alpha O5...  8888.390614 3889402865 N.GRDAPA... [55135] 20 1.54E-013
[J2 436 splPOCG34ITB15A_HUMAN Thymosin beta-154 OS=Homo sapi... 5473646225 5473806225 M.(SHAcetyl... [2-45] 13 7.01E-006
[]2 489 splPOEA54IPTMA_HUMAN Prothymosin alpha OS=Homo sapien... 3643.78233 364375233 M.{SHAcetyl... [2-39] 12 3.80E-003
2z 430 splPOE454IPTMA_HUMAN Prothymosin alpha OS=Homo sapien... 3643.78233 364375233 M.(SHAcetyl...  [2-39] 13 2. T4E-D04
2 492 tiB8ZZQ6IBEZZQ6_HUMAN Prothymosin alpha O0S=Homo sapi... 4550.093417 4550228417 M.{SHAcetyl... [2-43] 14 321E006
[J2 505 tiDEWSK2IDEWSK2_HUMAN Thymosin, beta 10, isoform CRA_...  7393.427831  7353.6478%1 CASMNASGS... [104-165] 15 3.82E-004
[ 2 506 tiDEWSEKZIDEWSK2_HUMAN Thymosin, beta 10, isoform CRA_...  7393.427831  7393.647891 CASMASGS... [104-165] 16 1.94E-006
[J2 508 splPE3X YTYB10_HUMAN Thymosin beta-10 O5=Homo sapien... 49335342731 45331523037 M.(A)Acetyl... [2-44] 7 8.86E-026
[]3 509 tiDEWEKZIDEWSK2_HUMAN Thymosin, beta 10, isoform CRA_...  7580.470093 7580655093 SACCSNAS.. [102-185] 22 421E-13
[J3 511 splPEIA ATYB10_HUMAN Thymosin beta-10 O5=Homo sapien... 5046486173 5046636173 M.(AAcetyl...  [2-44] 7 4 84E011
[13 512 splP20962IPTMS HUMAN Parathymosin OS=Homo =apiens GN... 114341674 1143415787 M.(SHAzetyl...  [2-102] 43 560ED45 ¥
>

The Sequence Table will display this sequence. The protein sequence may need to be modified to remove some

of MSAlign+’s notation. To do this, please click on the Modify Sequence button under the Sequence Table.

15



MASH Native App April 6, 2022

Modifications Fragment lon Types Tolerance Information
Position: Errer 1.1 -
PTM: | Custom i a—‘ b—‘ E.\‘

Oa 1 Db U @®Da O rem

: | DxLDyLDzI\

Clear Selected Modification Modify Sequence

Clear All Medifications show Assignments

Copy Table Image

In the Modify Sequence Dialog, remove the following characters so that the sequence matches the image below:

“M.”, “[48.68]”, and finally ”.” Click OK to display these notation changes in the Sequence Table.

You can also manually type in (or copy/paste) the following sequence:
PFFDVQKRLGLDLDRWMTIQSAEQPHKIPGRCHAFEKEWIECAHGIGGIRAEKECKIEFDDFVECLLRQ
KTMKRLSAIKRQRDKLIKEGKYTPPPHHLGKEDPRP

o5l Modify Sequence — O =

PFFDVQKRLGLDLDRWMTIQSAEQPHKIPGRCHAFEKEWIECAHGIGGIRAEKECKIEFDDFVECL
LRGKTMERLSAIKRQRDKLIKEGKYTPPPHHLGKEDPRP

Ok Feset Cancel
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Sequence Table |
1PFFDVQKRLGLDLDRW|M|TIQ85
# SAEQPHKIPGRCHAFEKEWI =
#«# ECAHGI GG I RAEKETCKI EFD =
## DFVECLLRQKTMKRLSAI| KR =
2w QRDKL I KEGKYTPPPHHLGK =
m EDPRP 1

[1-105] Mono : 12341.3904746 Average : 12349.37178 Mostabundant : 123484069246
Total#

For manually pasting protein sequence, click on Paste Your Sequence and the Paste Sequence Information
window will be opened. Paste the target sequence and click OK and the pasted sequence will be displayed in

Sequence Table.

@ Targeted Mode & 40 —
Import Data k
=
Deconvolution... E
L)
Database Search... =
i Characterization b Import Mass List 3

Import Database Search Results LS
. 1
[H Data Reporting @ Paste Your Sequence...

In the Sequence Table, check the ¢ and z ion types and click on the Show Assignments button to view the
fragmentation for that peptide sequence. If users want to view internal fragmentation, select the Internal
Fragments checkbox before clicking the Show Assignments button, which matches monoisotopic masses with
internal fragment ion types (e.g., cz). In order to search for internal ions such as cz, the ¢ and z ions should be
checked on the interface. With internal fragmentation enabled, expect a longer wait time before the GUI becomes

responsive. Users can click on each entry in the Mass List to see the profile data.
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Results View

+ 1] Sequence Table

[07 Fit: 38% mono: 12338 3940 charge: 12.00

el e i v, 00100 o AN

20+ 100
most
° @ L g0
154 D

=

5 © ® a0
=

FERLE

2
5

E =] & 40
H
E]

5
o 20
NA
MA M N
0 Lel ) T Y 0
1028.6643 1029.1643 1029.6643 1030.1643 1030.6643
miz
Distribution

\\ SEetimel Chromatogram

Mass List Peak List Protein Search Resutt

| No MoroMW Intenstty miz Charge
. I I I I I

# Monoisatopic Apundance mz Charge  Score  Most Abundant lon Theoretical (Da) ~ Eror
[mpl 12338.3340 151 1028.7911 12 §779% 123454123 NA 0 0
Oz 220248916 208 2825158 24 7343%  22037.7256 NA 0 0

Oz 123383346 1440 9508531 13 9879% 123454028 NA 0 0
04 33878817 1135 6787836 5 9613 33888346 229 33878765106 0.00¢
Os 7055.58% 996 8834567 8 6246% 70556001 NA [ [

Oe 70623111 932 884.2969 8 6332% 70663216 NA 0 0

o7 1317.7574 861 659.8854 2 9846% 13177574 el 1317.755709 0.001
Os 12340.3837 347 882.9640 14 6494% 123474020 <105 12340406459 002,
M pEmeey s PRy - P P v PR £ oo

< >

Pt MosthW

PeakNom ‘

Step 5: Heat Map

or

1 PL
21 S]A]E]Q P]H]K

FFDV Q]K R]L G]L]D]L]D]R]W]T

PGRCHAFEK]EWI 3

=

ol =

MECAHGIGGIRAEK]ECKIEFD 46

e« DFVECLLRQK TLM KLR L SLALILKLRLZE

101 ELD P R F’.|

[1-105]  Meno : 12341.3904746  Average = 12349.37178 Mostabundant : 12348 4069246

Total# c:20z:18

Modifications Fragment lon Types Tolerance Information

Position: fror 11 =

PTM: | Custom ~ —| b T = \I -
0= 10 N @Da OPPM

O

Clear Selected Modification

o= L oy |_L
[ Sovmzmer ]

Copy Table Image

Medify Sequence

Clear All Modifications

KLELGLKLY TLF’ P PH HLL G K s

1

To view the heat map, select Heat Map in the menu under Display. This gives a visual representation of the

relative number of ions in the mass list in which each amino acid is present.

A EDEMENREE N0 EDRWMBENE -
» BIAEQPHK I PGEGRCHAFEKEWI «
“m ECAHGIGGIRAEKETCKIEF[D
# DFVECLILRQKITMKRILESAIKR =
s QRDOEEHEEEEEENEEEEEEERE

1

[1-105]
Total# a4 x:3

% Residue Cleavage: 6.73%
Random P-Value: 9.2905¢-003

Fragment lon Types
@ | Db_]DcT
=IN DvI_EIzL

[J UVPD lons

[] Internal Fragments
[ Filter C/Z Proline
Min Frag Size: 3 |3

Proline Information
Position: N:1 C: 105
PTM: Custom v
0.0000 o
Clear Selected Modificatio

Clear All Modifications

Show Assignments

Mono : 12341.3904746 Average - 12349.37178 Mostabundant :

12348 4069246

Tolerance
Error |11 =
@ Da O PPM
Copy Table Image
Medify Sequence
Display
Heat Map v

#HeatColors |6 |5

18

BRG]



MASH Native App April 6, 2022

Step 6: Save Results

Saving annotated results is only available for Targeted Mode. In the Data Reporting panel click Save Files and
then Save Results As. Your Mass List and Protein Search Results list will be saved as an XML file. Save this

XML file in the same directory as your raw data file.

- g -
W oecreerins )
i Save Files » Save Results As...

Save Images v

To load a saved XML file into MASH Native, in the top left-hand corner go to File and click Open Saved Results.

FI Edit  View Tools Help

\ ] Mew Experiment... Ctrl+M
2% OpenSequence... Ctrl+0
Open Saved Results... Ctrl+5hift+ 0
Import Results 3
Close Experiment Ctrl+W
lml  Save Results As... Ctrl+5
Exit

Spectral Summing:

Sample Files: Use either of the files for discovery mode above.

e Sample Thermo raw data: [EX-FR 3 18mg 1x_des HCD-luL.raw.
e Sample 32-bit mzXML file: [EX-FR 3 18mg 1x des HCD-luL.mzXML

Step 1: Import Data

Use the Import Data function in the Discovery Mode to import the sample Thermo raw data file.
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[ W Bt i e g s kg s
,.p - - T o Dt §D) v BARTH Weskdy Teirny » Thesss & Sangie txun file - - 42 0 Tl o
|_|_m Discovery Mode e e -m e
F e | Crliene
i J I Therme Finnigan Raw Data... I :mw\ | = oo tbtinsions i3 Rt Foe T |
Process Data... Bruker Baf Data File... i
B Bmkics
Validate Data ’ Bruker Ascii File Import... 8 e
Waters Raw Data... slos:
=] : B e
@ Targeted Mode MzXML Data Files... T Local Duk i)
2 = s (DY
Import Data 3 MGF Data File... |
LS S Krabbos Tien AW o
Deconvolution... mzML Data File... p—
TT T P =

Step 2: Open Spectral Summing Tool
Open the spectral summing tool from the main menu toolbar.

a5! MASH Mative - Top-down/native Proteomics
File Edit View BELIEN Help
Workflow Manager... ]

,ﬁ-m_ Quick Decon. Parameters...
- ¥ Paste Sequence...

Import Data | Spectral Summing... 5

sl Configuration...

Validate Data

View Log File...

Open AppData..

Step 3: Set parameters

In the Spectra Summing Tool dialog, select “Proteowizard” for both the Selection Strategy and Summing

Algorithm choices. Observe the parameters for running the proteowizard selection in the parameters tab.

Click OK and the summing process should be started as a workflow and can be accessed using the workflow

manager. Should take approximately 2-3 minutes to complete.
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ol Spectra Summing Tool

Main  Parameters

Selection Strategy
() All Scans

() Select Ranges
(®) Proteowizard

Summing Algorithm

() UniDec-Interpolate
() UniDec-Integrate
() Viender

(®) Proteowizard

M51 Handling
() Skip
® Copy
) Sum

April 6,2022

Step 4: Observe/Process New Experiment

sl Spectra Summing Tool

Main  Parameters

Proteowizard Selection Parameters

Precursor Tolerance |D.D&DD

Scan Time Tolerance |1D.DD

S

lon Mability Tolerance |D.D1DD

S

Range Selection Parameters

Scan Start |-|

S

Scan Stop |'|T-"34

Once the summing algorithm completes, a new mzML has been generated and automatically loaded into MASH

Native. You can observe the summed and original version of the experiment under the “Experiment List” in the

bottom center of the MASH Native application. You can then process this experiment as you would in the

Discovery Mode step mentioned above.

Filename

Mode

Condition

Experiment List Log Book

E:\TestingFiles \ Thermo“|EX-FR_3_18mg_1x_des_HCD-1uL... |ful

E:\TestingFiles' Thermo " MASH_Workflows\EX-FR_3_18m... |ful

Raw Data View NORMAL
Raw Data View NORMAL

The mzML file of the summed scans is placed in a workflow folder, which you can find the location through the

workflow manager. See User Manual for more details on using the workflow system and for more details on the

other summing routes that MASH Native provides.

Spectral Deconvolution using UniDec:

Sample Files: Use either of the targeted mode files above:
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e Sample Thermo raw data: Data_Set |-MSMS.raw.
e Sample 32-bit mzXML file: Data_Set 1-MSMS.mzXML.
Step 1: Import Data
Use the Import Data function in Targeted Mode to import the sample Thermo data file
9 Sedect your Experiment raw data file *
Lo w o « Dpta (0x) + MASH Weeldy Testang » Therma » Single scan file v & Sear jhe scen file -]
Organize = New felder « ™ @
© Tosercanicas q ST rm—r ———
| B 30 Objects & Data_Set_1-MSMSrww 122172014 154 EM R File 5,300 KB
i Import Data I Therme Finnigan Raw Data... B Desitop
Bruker Baf Data File... 2 Documents
& Downleads
Bruker Ascii File Import... B Masic
Characterization » Waters Raw Data... = Pictutes
- MzXML Data Files... B
’H Data Reporting ﬁ MGF Data File... " ?:fibm
A mzML Data File... gt o
r | ''''' File names | Data_Set_1-MEMS.raw | Xealibar fales ("RAW) ~
e

Step 2: Run UniDec Deconvolution

Under the Targeted Mode, Process Wizard will guide users through the deconvolution step. Select the UniDec
deconvolution method and click the Start button.

85! Process Wizard
Basic  Advanced

Deconvaolution Method

() TopFD () MsDeconw () eTHRASH () FLASHDeconv
(® UniDec () UniDec Interactive

Reset to Defaults Save Normal

Start Cancel

L
Lo I s b RhEd 5499

rraEa=q.

Step 3: Observe Mass List and Deconvoluted Spectrum results
Upon completion the Mass List will be populated using UniDec’s results as previously described in the targeted
mode spectrum above. The extracted deconvoluted spectrum can be observed by selecting the “Spectrum (Da)

tab in the spectrum view panel.
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The zoom tools should work on the spectrum. Please see the “Best Practices for UniDec Deconvolution in

MASH? file in the documentation for running UniDec on your particular type of targeted mode data.
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