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Mzkit is an open source raw data file toolkit for mass spectrometry data analysis, provides by the BioNovoGene corporation. The
features of mzkit inlcudes: raw data file content viewer(XIC/TIC/Mass spectrum plot), build molecule network, formula de-novo search
and de-novo annotation.

MIT License
Copyright (c) 2018 gg.xie@bionovogene.com, BioNovoGene Co., LTD.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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. Raw Data Viewer Instruction

Important Note: this application only supports the open source mzxMmL/mzML raw data file formats. For view the data in the
vendor format file like the Thermo *_Raw required convert to the mzXML file format at first. It is recommended that
convert the vendor format file to mzXML via ProteoWizard.

LL Imports raw data File

For view the file content of the mzXML or mzML datafile in mzkit, you must imports the raw data file into the mzkit at first. Here is how:
select the Main tabpage of mzkit you will see the open command for the raw data imports operation. Then you are going to click this
open command button, choose the raw data file for imports and wait for it finished.

4l amd=|

Main Tools About
=l A&
.

New Open Save RE Start L
Terminal Page

File Operations Application To

i

10jdxg ajiy

Then you should see the files that you've imports into mzkit onthe File Explorer dock panelif there is no error occurs during the
raw data file imports progress. Now you can click on the raw data file tree to expend it and click one of the feature in your raw file to view
the content data.
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LLL Background Task

For improvements of the user experience when you are using the mzkit application, the raw data files is imports to mzkit application
under a background task. You can see the background task progress throught the Task List window:


https://github.com/ProteoWizard/pwiz

L A4 HMS11 Full Scan 84. [+ retentionTime =19 sran=20 T
Task List -
Task Content Start Time Status Progress

! Imports Raw Data DAB-D10.mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D18.mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D21.mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D1 2. mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D15.mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D22 mzXML 10/15/2020 8:10:02 PM Pending
! Imports Raw Data DAB-D17.mzXML 10/15/2020 8:10:02 PM Running... [MS1] Full Scan_3388, (-) retentionTime=589 scan=1241
! Imports Raw Data D:A\B-D24. mzXML 10/15/2020 8:10:02 PM Finished

COutput




1.2. Search Feature

the search bar on the top of the file tree is the m/z search input: you can input a specific m/z value or formula expression in the
search bar for search the matched features in your raw data file. This operation is usually apply for the x1c data search.

When you have click on the search button, then all of the m/z feature in your raw data file that match the ppm condition will be listed in
the Featrue List dock panel:
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An example of search m/z 834.6 with tolerance error 30ppm. the result in the Feature List is usually used for
create a XCl plot.

1.3. XIC Plo+

Expends the file content tree in the File Explorer , and then mouse right click on one MS2 feature in your file, select xIc for create
a XIC plot for a specific ion feature:
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The XIC plot is a kind of time-signal chromatography plot of a specific m/z ion.



131 XIC overlay

you can click on the checkbox besides the Ms2 feature for select different ion feature for create the XIC overlay plot:
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1.4. TIC Plo+

as the same as create a XIC plot, you also can create TIC plot for a single file or multiple file by select multiple file by check on

checkbox:
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The TIC plot is similar to the XIC plot, data is generated from all ions.
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5. Raw Scatter

just click on the node of the raw file, then you will open the raw scatter plot of your specific raw data file, example as:
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1.G. View Mass spec-l'ra

For view the mass spectra data in your file, just click on one of the scan feature in your raw data file:
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17. Save Plot and Export matrix
The mzkit application provides the function for save the plot image and the plot data in your raw data file. for example, select the pata

Vviewer tab page in mzkit, you will see two viewer action buttons in the menu:

1. [ snapshot ] for export the XIC/TIC/MS2 data plot image to a specific file.
2. [ save Matrix ] for export the Mass spectra or Chromatography data to a specific Excel table file.
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171 Expor+ XIC

Export the XIC data to a specific file is also keeps simple, just mouse right click on the file content tree and then choose Export XIc
Ions .
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2. Data Annotations

21 Formula search

You can search for the formula of one feature in your raw data file with mzkit for do some de-novo annotation with just simply mouse
right click on one of the feature and then select search Formula, and then wait for a while to let mzkit for search all of the candidate
formula by enumerates all of the possible element combinations:

373.23

I

Run search for precursor type: [M]+
find C19H43NSOPS with tolerance emor 2.42800503133476 ppm!

373.23

Once the mzkit have been done of formula search, then all of the matched formula will be shown on the result page. there are some
information about the each formula search result is listed in the result table, includes: formula result, its corresponding exact mass
value, mass error of the searched m/z and the m/z calculated from the exact mass, ion charge value from your raw file, precursor type
information, etc.

= M= Table Tools Formula Search Tools  BioNovoGene Mzkit [M/Z Formula De-no... — O X

al9
Main Toaols About Mzkit Data Tools Data Viewer Farmula Result
Export

Data
= - =
- Formula De-novo Search H
=
E Input mjfz: | | Search Formula Formula Search Profile: |Custom ~
=
E
% Formula Exact Mass FFM Charge Adducts M _T_;i&:.lrsor
C10HS0M403PS5 475, 30054 3,96745530050556 1 1.007275 1 M+H] +
C11H38M1504F 475, 2968673 3.969026658275556 1 1.007276 1 M+H] +
C11H43M 10085 475.2985898 0.346042224054362 1 1.007276 1 [M+H] +
C11H45M1006P2 475.299863 2.33209402027553 1 1.007276 1 M+H] +
C1IH46M1103P52  |475,2963576 4,95829921045409 1 1.007276 1 M+H] +
C11H43M110P35 475, 2976708 2.2795629600041 1 1.007276 1 M+H] +
C1IHSINGOTS3 475.2981196 1.33531475163379 1 1.007276 1 [M+H] +
C1IH53M605PI52 | 475,2993928 1.34342149269659 1 1.007276 1 M+H] +
C11H55ME03P45 475, 300666 4.02215773726617 1 1007276 1 [M+H] +
C1IHS6MTP3S3 4752972006 3.26883549358304 1 1.007276 1 [M+H] +
C1IHSBMNOSPS3 475.3011148 4.96640595163648 1 1.007276 1 [M+H] +
C11H59M20655 475.29754594 2.32458727921273 1 1.007276 1 M+H] +
C11H6008P S5 475297611 2.40537857038609 1 1.007276 1 [M+H] +

Cutput

" Run formula search for vith tolerance error




You also can search of the formula by input any m/z value in the input box of the search result page. Click on the formula then you
could submit the candidate formula into the biodeep database for search of the metabolite information.
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211 Expor"r Formula Search Result

Export the formula search result just like other data that we've introduced before, just click on the Formula Result tab page and then
click on the Export button. this command will let you save the formula search result into a specific Excel table file.



2.2. Molecular Ne-l-wor‘kinﬁ

The molecular networking in mass spectrum data is a kind of spectrum similarity network. You can build a molecule network use mzkit
in a very easy way:

2.2.1. stepl select ions

For create a spectrum similarity network, it required some ms2 ions data provides to mzkit for run spectrum matrix alignment and
evaluate the simialrity scores between these spectrum matrix data. select the ions data just like plot XIC operation it does in mzkit:
check on the ms2 feature inthe file explorer dock panel.

222 step2 build network

Once we have the mass spectrum data selected, then we could run the matrix similarity between these matrix for build a network. now
we mouse right click of the file tree inthe file explorer, and then choose the Molecular Networking menu item:

File Operations Application Tools
- P
= File Explorer
m
=
=B L
o
2 | » Ooo3_Ex2_orbitrap_CID.mzxML [862 Scans]
7| 5 [ 1-15ppm.mz¥ML [5325 Scane TR
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E- Show TIC
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(I
B Ms2

Search In File

+ ' Search Farmula 3

Clear [6325 XIC lons]
Export XIC lons

File 3

-

223 step3 view network data

once the networking progress have been done, then we could view the network result data in the Molecular Networking tool page.
there are three tables in the tool page for show your network data: Network , Compounds and Network Statistics.

INETWOTK MEesUIT INETWOrK FIOT L'ata | 0oIs et
% Start Page BioMNovoGene M/Z Data T... X

_g' Network Network Statistics

o

= Spectrum

=

I:I 1-15ppm mzXML#M100T342_DTEIT2

a4

4. the Network tab page contains the edges data in your network, which is the spectrum cluster simialrity result. all of the spectrum
alignment its simialrity value is less than the spectrum Similarity threshold value that will be removes from the network.
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pra Main Tools About Network
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s
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Network Result Network Plot Data Tools Refresh Network

% Start Page BioNovoGene M/Z Data T... Application Settings Molecular Networking Vie... Molecular Networking Vie... %

g Network  Compounds —Metwork Statistics 5?

g: CompoundA CompoundB similarity forward reverse View ~ E

o |m.mzXMLEM148T160_2om mzXML#M1 50T94_Bd 0.9741 0.9912 0.9741 View Alignment &

% m.mzXML#M148T160_2om.mzXMLE#M150T70_2F 0.9739 0.9848 0.9739 View Alignment

:.l_ m.mzXML#M148T160_2m.mzXMLE#M190T180_B| 0.9496 0.9496 0.9683 View Alignment

¢ hm.mzXML#M150T70_2Fm.mzXML#M391T800_C 0.9144 0.9144 0.9770 View Alignment
m.mzXML#M706TE31_8im.mzXML#M718T818_3 0.9985 0.9987 0.9985 View Alignment
m.mzXML#M706T831_8/m.mzXMLE#M718TE18_B 1.0000 1.0000 1.0000 View Alignment
m.mzXML#M706TE31_8/m.mzXMLEM719T726_C 0.9982 0.9982 1.0000 View Alignment
m.mzXML#M706T831_8/m.mzXMLE#M719TE93_9 0.9964 0.9964 1.0000 View Alignment
m.mzXML#M706TE31_8/m.mzXMLEM720T790_4| 0.9979 0.9879 1.0000 View Alignment
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m.mzXML#M706TE31_8m.mzXML#M733T804_0 1.0000 1.0000 1.0000 View Alignment
m.mzXML#M706TE31_8m.mzXML#MB33T706_5, 0.9947 0.9947 0.9985 View Alignment
m.mzXML#M706TE31_8/m.mzXMLE#ME3TT758_7 0.9917 0.9917 0.9980 View Alignment
m.mzXML#M706TE31_8m.mzXML#MBE1TE16_2 0.9974 0.9974 0.9988 View Alignment v
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there are columns in the edge table: compoundA and compounds is the spectrum reference id in this edge connected. and the
simialrity, forward and reverse column is the simialrity score value of the two spectrum matrix and the last view column
contains the button that let you view the spectrum matrix alignment result visual plot.

4. the compounds tab page contains the spectrum cluster (network nodes) information in your network.

Maolecule Networking Tools BioMNovaGene Mzkit [Malecular Networking] — O e
Tools About Network
= Spectrum Similarity |0.80 :
&=
Export Render Refresh
Network

Refresh Network

Network Plot Data Tools

Network Result

% Start Page BioMovoGene M/Z Data T... Application Settings Mealecular Networking Vie... Molecular Networking Vie... - %

%" Network Compounds  Netwark Statistics =

=8 g

% Spectrum Cluster/File scans/Frag... myz t rEmin s ?_n

£ 3
I 1-15ppm.mzXML#M100T342_DTE172 6 2 100.0763125 78 31354 o

.

]

o

E I 1-15ppm.mzXML#M100T366_50B663 [ 11 100.0763125 366.48 366.48 £

m'

-

- ; I 1-15ppm.mzXML#M100T43 050DBBC [ 3 100.0763125 48.05 187 ‘

1-15ppm.mzXML#[MS/MS] Full Scan, (+)
M100T19 scan=150
3 1-15ppm.mzXMLE[MS/MS] Full Scan, (+)
1-15] .mzxXML 12 100.0763 239.4
i@| M100T239 scan=1815 pRm. n/a '

?\1-15ppm.mzxM|_#[M5;M5] Full Scan, (+)

1-15ppm.mzXML 100.0763

|M100T48 scan=384 1-15ppm.mzxXML 16 100.0763 48.05 n/a r
I 1-15ppm.mzXML#FM100T516_F54A12 6 18 99.53TTIIIIIIIE 51599 71.56 £
I 1-15ppm.mzXML#M100TE49 497514 & 1 99.5129 649.3 &49.3 £
; I 1-15ppm.mzXMLE#EM101T175_643656 & 17 101.060350434783  174.99 4512 <
I 1-15ppm.mzXML#M101T481_FOGDBC & 1 101.060330434783  480.82 480.82 4
I 1-15ppm.mzXML#M101Te35_FEDOAD & 5 101.060350434783  634.53 505.95 tw
< >

Output

72 MB

e is huge for create layout, entire progress will be very slow... ® Use m/z Data Toolkits

Memory: 330.77 MB




2.2.4. stepa network visualization

The mzkit program provides a small build-in network visualization engine that could let you visual the resulted molecular network with
just a simple mouse click. As you can see in the previous screenshot, there is a Render Network command button on the top menu
when the Network tab is actived. No we just click on it, and wait for the network layout calculation progress complete, and then we will
see a new tag page which is named Molecular Networking Vviewer will be shown in the document area of the mzkit program.

2.25. Export Network Data

There is not too much style tweaking in the mzkit build-in network visualizer, so that you may be want to export the network data into
table and then visualize it in other network visualization software like the famous cCytoscape .

Just click on the Export command button beside the Render Network button in the Network menu tab, then a dialog of save
network data will be trigger and opened. Select a location in the dialog and then you can save the network table data into a given location
for visualization in other software.

i3 | 9 - | Table Tools Maolecule Metworking Tools Biol
Main Tools About Mzkit Data Tools Data Viewer MNetwoark
Spectrum Similarity |0.80 5
g == lu
Export Render Dafeach
Metwork Browse For Folder X
Metwaork Result
= Start Page
%_" Network  Compy
5 > 3y /mnt/backup A
o
B Compy b wm /mnt/media
@ rbitrap_ClI b SmMINt/project I
g rbitrap_CID. ¥ wm fmntfworkspace
= - > am /sbin
= |rbitrap_CID. > g fsvn
rbitrap_CID. » wm /5ys/RECOVERY
rbitrap_CID. ¥ e ftmp
. > publish
rbitrap_CID.n
= > Temp
rbitrap_CID.n |5 7y Libraries
rbitrap_CID.rj |> B /mnt/backup
rbitrap_CID 7 - /mnt/project
b wm /mnt/workspace
rbitrap_CID.1 A hd
rbitrap_CID.1 Make Mew Folder I oK I | Cancel
rbitrap_CID.. TEFIVTF VT 7O T T DT G T THEAVIHF IV 7O T \LEsrash
rbitrap_CID.mzXMLEM4 76T rbitrap_CID.mzXML#M476T1 0.8270




2.2.6. Save Network Visual
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For export the network image, just mouse right click on the viewer panel, then you could see a popout menu save Image that could
use for viewer image saved.
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You also can save the network image via save command in the Mmain menu tab page when the molecular networking viewer is
current active document page in mzkit program.



i3 | '9 = M = | Maolecule Metworking Tools

Main Tools About Metwork
- Ty -
1= B I o

New Open | Save R# Start Logging
Terminal Page

BioMNoveG

File Operations Application Tools
% BioMNovo| Save (Cirl=5) Networking Viewer X
_g‘ Save the current Script File or
= Application Configuration.
g S e
-
g2 ° ‘
= . » P )
S 0% % -
e'®
o o
®
Now you can use the saved network image for your publications:
° (<}
° .o o oo .O °
e o
° [}
o] )
° e .& 80 (<)
® o °
[ O OO o
o] (@]
800 © © QS) 8
ogg
R (@]
° ] ° (8] ]
® o °
P ]
S
o e
e o
° .o .. ..
(9]
°
[eXS)
e o)
°
3 v Pad
° (5] p. O 9
o
° )
)
®
o, © o ©
&8 o °



3. Appenalix

3.1 Switch Between Toolkit

You can switch between toolkit pages via the start menu of mzkit:

a9 w s Table Tools BioMNovoGene Mzkit [
File Menu - Mazkit Raw Data File Viewer

—_vv-[‘ View MSMS and Chromatography data in
MNew MzXML/mzML/Mgf raw file data.
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i Imports Raw Files in Batch C;Iculate Precursor M/z Information for a
m given exact mass value,
L

Formula Search Tool
L E s e TEEE b »~~  Run De-Novo Formula 5earch for a specific
given exact mass value,
R# Terminal .‘ Molecule Networking
View network data created from the

Spectrum similarity matrix calculation,

* Settings

= B TIE T
16407 »
7.5E+06 4 BIE‘I [E7 mzXnan)
SE+06 =
2.5E+06 4
0 200 400 600 800

click [File] -> [mzkit Data Toolkits] , and then click on one toolkit item then you can switch to the required
toolkit page.

or just select a page from the app switcher toolstrip menu:
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3.2. Install Mzkit

If you have already installed the mzkit application, please uninstall the previous version before you install the new
version of the mzkit application.

SETUP.CAE setup.exe setup.msi

When you have extract the zip package of the mzkit compression package, then you could found a setup.exe install application in the
top of folder. Click on this setup application, then your will going to install mzkit program into your computer system.

Application Install - Security Warning *
Publisher cannot be verified. ™
Are you sure you want to install this application? @.‘P

Name:
rnzkit

From (Hover over the string below to see the full domain):
E:\mzkit\src\mzkit\mzkit\publish

Publisher:
Unknown Publisher

Install Don't Install

I While applications can be useful, they can potentially harm your computer. If you do not trust the
- source, do not install this software, More Information...

When you have launch the mzkit installer, then you will see a security warning dialog from your windows system, just click on the
Install for start the install progress, and then just needs to wait for the installer finish the progress of copy the mzkit application files.

2 mzkit_win32 - *®

Installing mzkit_win32 (w

mzkit_win3Z iz being installed.

Please wait...




3.3. Uninstall Mzkit

if you want to removes mzkit from your computer system, then you could follow this instruction for uninstall:

1. Open the control panel of your windows system, and then click of the link uninstall a program

Control Panel — O
&« v o » Control Panel v 0
Adjust your computer’s settings View by: Category ™

System and Security
Review your computer's status

Save backup copies of your files with File
History
Backup and Restere (Windows 7)

User Accounts
®) Change account type

Appearance and Personalization

Network and Internet .
Clock and Region

Change date, time, or number formats

View network status and tasks

.ul" Hardware and Sound

Ease of Access
Let Windows suggest settings
Optimize visual display

View devices and printers
Add a device

@& &R

_e
~ Programs

€

Uninstall a program

1. Then you will see a list of program that installed on your windows, located the mzkit application

MySQOL Installer - Community Oracle Corporation 5/12/2018 174MB  1.4.250

@ MySCL Server 2.0 Oracle Corporation 6/7/2019 392MB 80N

a MySOL Workbench 6.3 CE Oracle Corporation 5/12/2018 148 ME 6310
& mzkit BicNovoGene 9/8/2020 112.1.16

WNode.js Mode,js Foundation 8/3/2018 528MB 3113

D’ Motepad++ (64-bit x64) Motepad++ Team 6/26/2020 143MB 785

. NVIDIA CUDA Development 10,1 MNVIDIA Corporation 71272019 0.1

. NVIDIA CUDA Documentation 10.1 MNVIDIA Corporation 71272019 101

1. Then right click on the mzkit, select uninstall , then you can removes mzkit from your windows system

4 mzkit_win32 BioNovoGene
() Nodejs Uninstall MNeode.js Foundation
HNotepad++ (B4-bit x Change Motepad++ Team
. MNVIDIA CUDA Develg Repair MNVIDIA Cerperation
.NVIDIA CUDA Decurnrermearorrros MNVIDIA Corporation
.NVIDIA CUDA Runtime 10,1 MNVIDIA Corporation
-, BioMovoGene

Product version:  1.124.11538
Help link:  http://mzkit.org
Support link:  http://www.bionovogene.com/
Sizer 722 MB
Comments: BioMovoGene M/z Data Toolkit

Just click ok on the dialog:



Programs and Features

I Are you sure you want to uninstall mzkit_win32?

[ In the future, do net shew me this dialeg box Yes | I

Mo

mzkit is maintained by xieguigang.

This page was generated by GitHub Pages.



https://github.com/xieguigang/mzkit
https://github.com/xieguigang
https://pages.github.com
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