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Introduction

MassChroViewer is a data viewer for liquid chromatography (LC)-mass spectrometry
(MS) data. LC-MS data in mzXML or mzML format are visualized in two dimensions by
retention time (RT) vs. m/z and the peak positions extracted using data processing
software can be overlaid. A mass ruler function to evaluate mass accuracy and adduct
assignment, immediate color strength change to view peaks in wide intensity range,
and MS/MS visualization tool will help assess the quality of raw and processed data. A
database search tool linked to a mass substructure calculator is used to metabolite

annotations. Flavonoid aglycones can be annotated using the FlavonoidSearch GUI tool.

MassChroViewer is available at

http://www.kazusa.or.jp/komics/software/MassChroViewer

License

MassChroViewer is available free of charge for academic purposes. The tool uses the

following libraries:

Library Website License

Jakarta Oro 2.0.8 https://jakarta.apache.org/oro/ Apache

License 2.0

The Chemistry Development Kit | https://sourceforge.net/projects/cdk/ | LGPL 2.0

(cdk-1.4.19), http://svn.code.sf.net/p/cdk/svn/jche

JChemPaint mpaint/

(blanch 3_2, svn revision 15623)

DockingFrames 1.1.2 http://www.docking-frames.org/ LGPL 2.1
Base64 encoder/decoder (v. 1.4) | http//iharder.net/xmlizable Public domain

The libraries JChemPaintMs.jar for the Fragment Calculator function and
flavonoidsearch.jar for the FlavonoidSearch GUI tool are open source software licensed
under the GNU Lesser General Public License, Version 2.1 (LGPL 2.1). The source codes
of the JChemPaint are used in the library JChemPaintMs.jar with a slight modification.




Computer requirements

A PC (64 bit, 4 GB or larger RAM is recommended) with the Java Runtime Environment
(64 bit, version 1.7 or later) is required to run MassChroViewer. Access to the Internet is

required to use the functions of MFSearcher, Mol Viewer, and Fragment Calculator.

See the URL below for the installation of Java.

https://www.java.com/ja/download/help/download_options.xml

According to the instructions written in the section “Troubleshooting — OutOfMemory
Error,” please set a proper memory size for Java Runtime Environment. This manual

setting is essential in most cases, even if you use a PC with a big memory size.

The software is tested in the following OS environments.

Windows10 (64 bit), Mac OSX 10.9.5 (64 bit) and CentOS 7.2 (64 bit)

Basic use

Run / Exit

Decompress the zip file of the MassChroViewer using decompression software such as 7
zip. The following files are generated.
conf
doc
lib
[ £ MassChroViewerjar
[%] MassChroViewerRun.bat

Run on Windows

Double click the file ‘MassChroViewerRun.bat’ to execute the tool. The main window of

MassChroViewer will be displayed.



oan y uszae

Rnan Coce Gractan
ey e 55U s 185,68

* A black console window as shown below will appear too. Do not close this window, or

MassChroViewer closes too.

T ——

Run on Mac OSX or Linux

Move to the folder where the file ‘MassChroViewer.jar’ exists.

Execute the command below.

java -Xmx2G -jar MassChroViewer.jar

To close the tool, select ‘Exit’ in the ‘File’ menu. You can also stop the tool by clicking the

‘<’ button at the top-right of the main window.



m MassChroViewer - ver. 1.8.0

-8 Setting Tool Help

Open Mass Chromatogram Data...
Recently used files >
Recently used directories | 2

Open Peak File...
Recently used files >
Recently used directories | 2
Save PeakFile...

Open Project...

Recently used files >

Recently used directories >
iz Droat

Preparation of mzXML or mzML files

MassChroViewer can open mass chromatogram files in mzXML or mzML format.
Vendor-specific binary raw data can be converted to mzXML or mzML files using

ProteoWizard software which is available at the URL below.
http://proteowizard.sourceforge.net/

* mzXML files generated by the vendor software or by the other conversion tools might
not be opened by MassChroViewer.

* Some mzXML files converted using ProteoWizard from raw files of some specific
vendor machines might not be opened correctly.

* Following bugs are observed in our Lab when raw data from ThermoFisher Scientific
machine are converted to mzXML files.

- Some chromatogram data might be missed when the zlib compress option is enabled.
We recommend disabling the zlib compression option, although file sizes will increase.

- The intensity of precursor ions in MS3 data will be output as zero in some versions of
ProteoWizard. We recommend the use of an older version (such as 3.0.70xx).

* In the case of Waters’ data with the lock mass calibration, raw mass values before the
calibration might be output in the mzXML files when they are converted by an older
version of ProteoWizard. The use of massWolf tool would avoid this issue. The massWolf
tool is available at the following URL:



http://tools.proteomecenter.org/wiki/index.php?title=Software:massWolf

This issue occurred with an older version of ProteoWizard, and as far as we tested,
solved with a recent version (November 2018). We recommend checking the equivalence
of the mzXML data to the original (lock mass-corrected) data in MassLynx to use the file

for further analyses using MassChroViewer and other processing tools.

Open / Close the data files

Select ‘Open Mass Chromatogram Data...’ in the ‘File’ menu. Select a type of data file
(mzXML or mzML) and select a data file to open.

F-N Setting Tool Window Help

Open Mass Chromatogram Data...

Recently used files >
Recently used directories |
Close All

MPirnn Domle Cile

A 2D mass chromatogram (referred to as ‘2D window’) will be displayed in the desktop
area in MassChroViewer. The full scan (MS1 scan) data are represented in the 2D
window. The x-axis shows retention time (RT, in min.), the y-axis shows m/z values, the
red dots show the ions detected, and the strength of the color represents the intensity of

the 1ons.

Multiple files can be opened by repeating the open file procedure.



To close the file, click the <’ button at the top-right of each 2D window.

$1_Cont_HRes_DX_ms2mzxmL  [=](=]

Select ‘Close All’ in the ‘File’ menu to close all the 2D windows.

Mouse operations for 2D window

Modification Mouse operation Note
Changing the color | CTRL + SHIFT + wheel
strength rotation

Zooming in the selected | Right button click and drag

area

Zooming full out Right button double click *1
Zoom in/out Wheel rotation *1
Moving Left button click and drag | *1

Picking up values

Left button double click

The RT and m/z values at
the position will be used as
the base of Mass Ruler and

other link functions.

*1 The direction of zooming in/out and moving can be fixed using CTRL and SHIFT

keys.




- Operations with the CTRL key restricts the modifications only to the y-direction.
- Operations with the SHIFT key restricts the modifications only to the x-direction.

Users can also change the region of the 2D presentation by entering the RT and m/z
values in the text fields at the ‘Peaks’ tab (described later).

Synchronization of 2D windows

The data files currently opened are listed in the ‘Data List’ tab at the right-hand side of

the main window.

[ ] MassChroViewerPlus - ver 121 - o x
File Setng Tool

[ patatist | peaks |

File name Sync. Group
(® S1_Cont_HRes_DX_ms2 maxML A U [/}

() 52_Cont_LRes_DX_ms2-3maxML A t] it

() S4_mock_HRes_DX_ms2 mzxML A u ri]

160 4BD 500 820 840 %0
AT

4_mock_HRes_DX_msZmzXMi |88((=)1E53]

T0 480 500 520 540 560
= | [ Open with Mszviewsr |

|_ Reset Color Gradabion

Memory Info: 825 W used / 186 GB

Check the ‘Group’ checkbox to synchronize the 2D windows with the same ‘Sync.’ label.

J DataList | Peaks |

File name Sync. Group [
® S1_Cont_HRes_DX_ms2 mzXML TEJ &
() 52_Cont_LRes_DX_ms2-3.mzXML TEJ &
() 54_mock_HRes_DX_ms2 mzXML TEJ ]

By clicking the checkbox at the top, all the data with the same ‘Sync.’ label as that of the

active 2D window will be checked or unchecked.
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The window size, modification of the view region, and change of the color strength are

1=
-

0 O 09

}]}]}

synchronized.

To reset the color strength to default, click the ‘Reset Color Gradation’ button at the
bottom of the ‘Data List’ tab. It facilitates synchronizing the color of the newly added

data to the previously synchronized data.

l m Open with Ms2Viewer J

[ Reset Color Gradation J

The absolute value of 10,000,000 is used as a default value of color strength. Ions with

higher intensity than the value are drawn with the maximum strength.

Alignment of 2D windows (for the synchronized group)

Click the icon for “Align 2D Windows (Sync. Group)” on the toolbar or select ‘Align SYnc.

Group’ in the ‘Window’ menu. The 2D windows are aligned.

File Setting Tool Help

Aae DODEEEME

Align 20 Windows
$1_Cont_HRes_DX_ms2.mzii—istimtig-
Imfz

File Setting Too [EERNY Help
E &8 O Align All Automatic |3

B8 Align Sync. Group

%1_Cont_HRes_DX_ms2.mzXML
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Memory Info: 128 GB used /373 GB

[ MassChroViewer - ver1.5.0
File Seting Tool Help

n%d OEDRADSEE
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Memory Info: 1.28 GBused/3.73 GB

- The target 2D windows for the alignment are the windows that have the same ‘Sync.’

label as the currently selected (active) window and the ‘Sync. Group’ checkboxes are

checked.

- The windows will be moved to places nearest to the current location.

- The windows will not be moved if they are located nearby the border of the desktop

area (shown in blue background) and are expected to be out of the area by the

movement.

Automatic alignment of all 2D windows

By selecting ‘Align All Automatic’ in the ‘Window’ menu, all the 2D windows currently
opened will be aligned from top left to bottom right.

File Setting TUUIHeIp

El B & :

E] |E Align Sync. Group i mzxmL
B $2_Cont_LRes_DX_ms2-3.mzXML
$4_mock_HRes_DX_ms2.mzX]
! Yz
140l 1 1



[ MassChroViewer - ver1.9.0
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File Setting Tool Window Help

s DODRMEMEE

=] $1_Cont_HRes_DX_s 5=28|J $4_mock_HRes_DX_ms2.mzXML [8[=)E3) | [ DataList | peaks |

mz mz File name Sync. Group (V)
1300 3 = 13m0 (®) 51_Cont_HRes_DX_ms2mzXiL Alr| &
o o = . 9 () S2_Cont_LRes_DX_ms2-3.mzXWL "—B ]
G T ey = 00 (O 84_mock_HRes_DX_ms2 maxhL A e &

700

500
300 = : = 300
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RT RT

52_Cont_LRes_DX_ms2-3.mzXML

[ Open by MS2Viewer
Reset Color Gradation

Memory Info: 1.77 GB used/ 18.6 GB

The size of the 2D window is automatically fixed to the default value (450 x 300 pixels).
The windows which are not be drawn in the desktop area (shown in blue background)

will be stacked at the top left of the desktop area.

Changing the view region by setting values

Users can change the view region by entering RT and m/z values into the ‘Location’ or

‘Range’ subpanels in the ‘Peaks’ tab.

Location subpanel

Enter RT and m/z values and plus/minus width for them. Click the ‘Set’ button to

change the view region in the 2D windows.

Data List | Peaks |

J Location T Range T Range List }

RT. 48 - 1.0 ~ + 1.0

miz | 651 - 5.0 ~ + 50

mizshit |0 |¥| 0.0 X nlﬁ Set
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m/z Shift Setting

By setting the values in the ‘m/z shift’ field, a shifted view region will be represented in
the 2D windows. This function facilitates checking the presence of shifted peaks, such

as isotopic peaks and peaks with added/subtracted moiety to/from a target metabolite.

(a) Enter a mass value for the shift in the text field at the center, and (b) select a fold

value using the @ button of the spinner at the right.

(a) (b)
mzshitt [0 | w|| 160106 x| 1 |5 | st

(c) The pull-down menu at the left has preset values. By selecting the title except ‘0’, the

preset value will be entered in the text field.

(€)

0.997034¢ |x 15‘ Set

miz shift:

The preset values are defined in the ‘massShift.ini’ file in the conf directory of the
MassChroViewer. To customize the preset values, open the file with a text editor, write
the title and the preset value in a line delimited by tab, and save. The preset values are

available after a restart of the MassChroViewer tool.

% [abel "shift <

To0e
0.9970348 <

1
20
3 |15N”

4 134371.995795 <
b

The fold value of the m/z shift can be changed by keyboard operations at the Peak Table
(described later).

Shift + Left cursor key Up 1 (*¥)

Shift + Right cursor key Down 1 (**)

Shift + Number key (at the top of the | Set the value to the specified number

11




keyboard, and not those of ten-key)

Enter key Set the value to 0, and go to the next peak

* For these keyboard operations, the peak list should be ‘active’ for accepting the
operations. When the key actions are disabled, please try once to click on a peak (a row)

in the peak table for activation.

(**) Please be careful that the operations of the left or right cursor keys without pushing
down the Shift key change the ‘Check’ and ‘Valid’ status of the peak. Details are
described in the Peak Table section.

The following keyboard operations can be used for recording the fold value in the
comment field of the peak. This function will be useful when you record the number of

predicted stable isotope atoms from the comparative analysis of labeled- and unlabeled-

samples.

Ctrl + Enter key Record the fold value in the comment field
Ctrl + Delete key Clear the comment field

Ctrl + Shift + / (slash) key Record a letter ?’ in the comment field

Be careful that the previous value in the comment field will be deleted with these

operations.

Range subpanel

Enter a minimum and maximum values for RT and m/z values. Click the ‘Set’ button to

change the view region in the 2D windows.

Location | Range T Range List ]

RT min: 20 max. | 30

miz min: 300 max: | 400

Coa |

12




Saving the view region

Range List subpanel

Click the ‘Save Current Range’ button to save temporally the view region currently
displayed in the 2D window. The saved region will be listed in the ‘Range List’ subpanel.

Multiple regions can be saved by repeating this operation.

[ Location T Range T Range List ]

'Y
l Save Current Range ]
RT: 20C - 300 fmiz 300 - 400 Lﬂ| [ﬂ|
RT: 244 - |25E /miz 348| - 371 Lﬂ| Lﬂ|
DT- |57 4 TATG ! {mab | 4190 4734 Il Cnt || Diel | X

Click the ‘Set’ button on the list to display the saved region in the 2D windows. To delete
the record from the list, click the ‘Del button.

The saved regions will be lost when MassChroViewer is closed.

Load and edit a peak list

Users can load a peak list to MassChroViewer, and the positions of the peaks can be

visualized in the 2D windows.

The following formats are accepted:

- The MassChroViewer format

- The TogoMD format for peak table file
- Tab-separated list of RT and m/z

Users can export the edited results to a text file in MassChroViewer format.

The File formats

13



If the file includes two-bites characters, save the file with the UTF-8 character codes.
1) The MassChroViewer format
It is a tab-separated text file.

The first row is a header that starts with ‘No.’ (mandatory).

The subsequent rows are the data body as follows:

Column Description Value

1: No. Peak identifier String (mandatory. redundant identifiers
are not allowed)

2: Cmnt Comments String

3:RT Retention time (min) | Numerical (mandatory)

4: mass m/zvalue Numerical (mandatory)

5 Int. Intensity Numerical (mandatory)

6: Check Check status TRUE or FALSE (mandatory)

7: Adct Adduct String

8: Valid Valid status TRUE or FALSE (mandatory)

An example of the file opened by Microsoft Excel is as follows:

A ] M ] E F ] H

1 |Mo. Cmnt FT mMass Int. Check Adct “alid

2 0 Sa0659 2650155 214381  FALSE [W+HI+ TRUE
3 1 5887153 5195871 3747034 FALSE  [MH+2H]2+ TRUE
4 2 65875173 2808931 1400502 FALSE [MWM+H TRUE
3] 3 884557 5177186 1085052 FALSE [M+H+ TRUE
f 4 B835984 9648253 1056738 FALSE [MW+H]+ TRUE
7 o §A3646E2 5628526 1012418 FALSE  [MHHD+ TRUE
a ] 58358 5192121 89935201 FALSE  [W+HI+ TRUE
9 7 8544454 9622453 9598667 FALSE  [MWM+H]+ TRUE
10 a 5849401 8430075 9483957 FALSE  [MHHD TRUE
11 g 6848682 5169754 85981 88 FALSE  [M+HD TRUE
12 10 8864047 7502043 8525047 FALSE  [MWM+H]+ TRUE
13 11 BE226E58 241 9985 38361152 FALSE  [MW+H]+ TRUE
14 12 5833496 §14741 8346618 FALSE  [MHHDE TRUE
15 13 6839579 9674219 8277331 FALSE  [M+HDM TRUE
16 14 8852772 BE11957 74741 44 FALSE  [MW+H]+ TRUE
17 15 §856217 5603237 7HME221  FALSE  [MHHD TRUE
18 16 684813 8586623 7287455 FALSE  [M+H]+ TRUE
15 17 884552 BE2ZOT72H 713644 FALSE  [W+HI+ TRUE

2) The TogoMD format for peak table file

14




This is a tab-separated text file (Ara et al, 2015). See the following URL for the details:

(http://metabolonote.kazusa.or.jp/TogoMetabolomeDataFormat).

The first two rows start with # are ignored when importing into MassChroViewer.
The third row starts with ‘id’ is the header.

The subsequent rows are the data body in the following format.

Column Description Value Imported into
MassChroViewer
1:1d Peak identifier with | String Yes (mandatory,
‘P’ plus numbers redundant identifiers
are not allowed)
2! intensity Intensity Numerical | Yes (mandatory)
3: retention_time Retention time (min) Numerical Yes (mandatory)
4: retention_index Retention index Numerical
5: mass_detected m/zvalue Numerical Yes (mandatory)
6: ion_species Adduct String Yes
7: isotope_peaks Information on stable | String
isotopic peaks
8! annotation Annotation String Yes (imported to the
‘Comment’ field)
9: annotated_method_ ID for annotation | String
details_id procedures with ‘AM’
plus numbers
10: annotated__ IDs for the annotated | String
compound_id compound
11: comment Comment String

An example of the file opened by Microsoft Excel is as follows:

15




A =] C D E F G H I J K

1 1% ic)

2 # license

3 id intensity  retention_t retention_it mass_detecion_spe ciesisotope_pecannotation annotation annotated. comment
4 | POOCOO 214391  GR0EED 2650165 [M+H]+  MIZE5 015 [B] Mo hits Al
5 POOOO 3747034 9887153 5185671 [M+2Hle+ [8] Mo hits Akt
6 |POOOOZ 1400502 9875173 2805931 [M+H]+ [A] Mo hits Al
7 | POOOO3 1066052 084557 5177186 [M+H]+ 8] Mo hits Al
8 | POOOO4 1056738 9835584 8648253 [M+H]+ [A] Mo hits Al
5 | POOOOS 101241 8 DE36462 5629526 [M+H]+ [A] Mo hits Al
10 | POOO0E 9935201 98338 5182121 [W+H]+ [B] Mo hits Akt
11 POOOGT SEBBGEAT 9844454 9622463 [M+H]+ [A] Mo hits Al
12 | POO00E 5483057 0840401 8430975 [M+HI+ 8] Mo hits Al
13 | POOOOS 85581 88 9848682 5168754 [M+H]+ [A] Mo hits Al
14 PO O 8525042 9864047 7502043 [M+H]+ [8] Mo hits Al
15 |POOOT1 8361152 9822653 241 9986 [WM+H]+ [B] Mo hits Akt
16 |POOM 2 5346618 9833494 61474 [W+H]+ [A] Mo hits Al
17 P00 3 8277331 DB30570 9674219 [M+H]+ 8] Mo hits Al
18 |POOO14 74741 44 9852772 561 1967 [W+H]+ [8] Mo hits Al
15 POOMS THB221 9856217 5603237 [M+H]+ [8] Mo hits Al
20 |POOO1 6 7287455 984813 558 6523 [W+H]+ [B] Mo hits Akt
21 POOm 7 713644 984552 5620729 [M+H]+ [A] Mo hits Al
22 |PoOo 8 7117873 9852387 7470909 [M+HI+ [A] Mo hits Al
23 |POOO1TS 7036063 9834416 612 6465 [W+H]+ [B] Mo hits Akt

3) Tab-separated list of RT and m/z

This is a tab-separated text file where a pair of RT (min) and m/z values separated by a

tab is written in each row. The rows that start with # are ignored.

An example of the file opened by Microsoft Excel is as follows:

A B

#RT ez

SB055902 2650155
9BE8TEEE B1958711
88751727 2B055305
984557 B17 771864
98355841 964 32525
88364624 562 55253
98338003 51921200
S958444536 962 2463
83484011 843.05747
S95486816 51697542
Se640474  TEOZ20435

— = | .
M_LD(—DDJ"“—JG:":.HLDJM

Opening the peak file

Select ‘Open Peak File’ in the ‘File’ menu. Select a peak file to open. The file format is

automatically judged.
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Setting Tool Help

Cpen Mass Chromatogram Data...
Recently used files

Recently used directories

Fecently used files
Recently used directories
Save Peak File...

The loaded peaks are shown in the peak table at the ‘Peaks’ tab. The file name is shown
in the ‘Peak File’ field.

Data List | Peaks
J Location | Range | Range List |

RT: 48 - 10 ~+ 10
miz: | 651 - (50 ~ + 50
mizshit [0 |¥] [00 x 7@ st
—
I PeakFile: 51_Cont_HRes_DX_ms2.mew-peakFile.bt I

mizrange preset | 65.0 v Set
Search: Memory = Go

L S - L I L W
0 9807 2650.. 214391 [ [W+H+ [ [&
1 9887 5195.. 37470 [] [W+2HRs [

2 9875 20809.. 140050.. [J m+HF
3 9846 517.7.. 106505.. [J m+HF
4 9836 0648.. 105673. [J Wm+HF [
5 9836 5620. 101241 [ M+HF
6 9834 519.2. 9935201 [ M+HF
7 9844 9622 95986 [J M+HF
8 9849 8430. 94839.. [J [M+H}+ v
9 9849 5169.. 85981 [ [M+H}+ ]
10 9864 750.2.. 85260.. [] [M+H}- ]
" 9823 242 83611 [] [M+H ]

12 g 6147 458 el o v
Comment Save
[eH [7) | setaoauct

Currentmiz | 0.0 RT: 0.0
Add Peak Del Peak

Peaks: 10939 , Checked: 0 (0.0%) , Valid: 10939

ShowPeaks: [ Selected [_] Checked || Rest ] Valid

Saving the peak file
Select ‘Save Peak File’ in the ‘File’ menu when peaks are displayed in the peak table.

Select the file name to save and press the ‘Save’ button. The peaks are saved in a text

file in the MassChroViewer format.
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Save and load the project

Information about currently analyzed mass chromatogram files, a peak file, and the
locations of the 2D windows can be saved in a project file. The analysis environment can

be easily reconstructed by loading the project file.

Saving the project file

Select ‘Save Project...” in the ‘File’ menu.

maeﬁing Tool Help

Open Mass Chromatogram Data... I:.:.
Recently usedfiles > ZXML
Recently used directories >

Cpen PeakFile...
Recently used files »
Recently used directories >
Save Peak File...

Open Project...
Recently used files k|

i —

0 SR -

Exit

Select a project file to save, and then click the ‘Save’ button.
The paths to the mass chromatogram files currently opened, settings for the
synchronizing view of them, the locations of the 2D window, and the path to the peak

list file are saved in the project file.

Loading the project file

b

Select ‘Open Project...’ in the ‘File’ menu. Select a project file, and click the ‘Open’

button.
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m Setting Tool Help

Open Mass Chromatogram Data...
Recently used files >
Recently used directories >

Open Peak File...
Recently usedfiles >
Recently used directories >
Save Peak File...

Open Project..
Recently used files
Recently used directories >
Save Project...

Exit

A dialog window that confirms disposal of the information for currently analyzing files

will be displayed. Click ‘Yes’ to continue.

Open dataset X

All current chromatograms will be discarded.
Are you sure to continue?

E Ty

L

The progress of the file loading will be displayed in a window.

Progress X

6 Loading chromatogram files
L 3i4 | |

Cancel

The progress window closes when the loading is finished.

Operation and Editing of the peak table

The comments, types of adducts and check/valid status (described later) of the peaks
can be edited. New peaks can be added and some peaks can be deleted. The edited

results can be saved in a text file according to the procedure described in the ‘Saving the
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peak file’ section.

The 2D view around the selected peak

Select a peak by clicking a row in the peak table. The region around the peak position is
displayed in the 2D windows. The margin of the RT and m/z specified in the ‘Location’

subpanel are used to set the region.

Mo. | Cmnt | RT | mass | Int ¥ | Che.. | Adct | Valid | S1_Cont_HRes_DX_ms2maxML 208
100 47819 651155 270583, [ [M+eH+ [ |a
T sl e o e g |.3,LH.J,... J m""‘]" :l I
26, 565155 92183. W V] _J
03.. 599408 57452 [ ] [M+H}+ ]
(=51 E& 272 EENA4A4AR 207N E 1 LY PR [}

Changing the fold value of the m/z shift

The fold value of the m/z shift can be changed by keyboard operations when a peak is

selected.
Shift + Left cursor key Up 1 (*¥)
Shift + Right cursor key Down 1 (**)

Shift + Number key (at the top of the
keyboard, and not those of ten-key)

Set the value to the specified number

Enter key

Set the value to 0, and go to the next peak

* For these keyboard operations, the peak list should be ‘active’ for accepting the
operations. When the key actions are disabled, please try once to click on a peak (a row)

in the peak table for activation.

(**) Please be careful that the operations of the left or right cursor keys without pushing
down the Shift key change the ‘Check’ and ‘Valid’ status of the peak. Details are

described in the next section.
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Editing Check and Valid status

Users can attach some tags to the peaks: two marker tags of Checked and Valid status,
and one string tag as Comment. Users can use these tags for arbitral meaning for their
purpose. For example, the Checked and Valid status can be used like the following

general meaning.

Checked: The peaks that have been checked manually
Valid: The true positive peaks

The Checked and Valid status can be changed by clicking the checkboxes in the ‘Check’
and ‘Valid’ columns in the peak table.

| Int. ¥ | Che.. |Adct |Valid |

35 27053, | ] [M+HJ+
37 13,005, [M-+H]+

&

18 514572
15 3,9706..
311 35504

[M-+H]+
[M-+H]+
[M-+H]+

]
]
U
U
W

There are other operations to change the status as follows:

Change of the Checked state Change of the Valid state

On the peak table | Click the checkbox in the ‘Check’ | Click the checkbox in the ‘Valid’
column column

Keyboard Press the ‘C’ key Press the V' key

Cursor key Press the ‘left’ key Press the ‘right’ key

The numbers of the Checked and Valid peaks are displayed below the peak table.
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MNo. | Cmnt | RT | mass | Int ¥ | Che...| Adct | Valid |
100 47819 651155 27053 [ | MM+H+ [ |a
581.167 (] m+H+
M [M+H}-
] O m=HE O
62 56.373 550145 3,970.6 o mH+ [
405 75264 287.091 35504.. [ M+H+ M
59 46.488 595165 3,059.3 ] m+H+ M
62 56.366 1,117.. 3,0268.. [ [2M+. ]
102 48935 679298 27842. [ M-H+
62 56.374 395.097 27650 ] mH2. o
62 50012 519113 26201. [ ] M+H+ M |7

Comment: Save
[MHH+ [7] [ setadauct

Current miz. 0.0 RT: 0.0

Add Peak Del Peak

Peaks: 10939 , Checked: 2 (0.018%) , Valid: 10937

Show Peaks: | | Selected [ | Checked [ | Rest [ ] valid

Visualization of the peak positions in the 2D window

By checking the checkboxes at the bottom of the ‘Peaks’ tab, the positions of the peaks

can be visualized as markers in the 2D windows according to their Checked and Valid

status.
Mo. |Cmnt |RT  |mass |Int ¥|Che..|Addt |valid | -1 $1_Cont_HRes_DX_ms2.mzXML BE8
. WZ
B2... 56.386 789.187 1,1258.. [J [MH2. [ 476D o . .
2. 55.948 453139 10487. [] MmHz2. [ )
80 6014 645202 10483 [ [u+H] ] 47an I .
25.. 36.141 485223 1,0296.. [ [M+Hx [ . . L—
67... 56.362 413108 92182.. [J [M+H+ 4
1. 13.057 381079 89849.. [J [M+K+ [ e - )
89.. 81508 52034 897,04.. [J [M+H+ [ - ’
10... 103.. 615405 89242 [ m+Hr [ 4700
2. 53858 807234 87300.. [ [M+H+ [ . .
104 48718 1361.. 84842, [ | [IM+. M T
468.0
Comment: Save » "
[M+HI- I7| | setadduct Rl pley %3 w0

Currentmiz. 0.0 RT: 0.0

Add Peak Del Peak

Peaks: 10939 , Checked: 2 (0.018%) , Valid: 10937

Show Peaks: [f] Selected || Checked || Rest ] Valid

The markers represent as follows:

Selected ' The peak selected in the peak table

Checked The peaks with Checked status

* Drawn before the Valid status
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Rest The peaks without Checked status

Valid The peaks with Valid status

* Drawn before the Rest

Picking a peak from the 2D window

Click on the 2D window. The nearest peak at the clicked position is highlighted in the
peak table.

(~] S1_Cont_HRes_DX_ms2.mzXML 028 : | rrrE— e ———
= 43746 446166 191,60.. meHE B
—_— = " e
4520 111 47.848  271.06 O e
4510 112 4879 857274 10527.. [ [m~. [

r 113 48733 301071 87.840.. [ [M+HH+ [
4500 a4a ABTAE 444 490 T4 nEn M omaun A
448.0 -

41804 "
447.0 — =
4460 4‘?
4450
4440
470 480 4A2 484 486 480 490 492 494 496
RT

* The peaks without Valid status cannot be selected by this operation for the

specifications of MassChroViewer.

Editing the comments

The comment attached to the peak is displayed in the ‘Comment’ field. To update the

comment, edit the ‘Comment’ field and press the ‘Return’ key or click the ‘Save’ button.

No. |Cmnt |RT  |mass |int  |Check |Adct |Valid |
778 11.284 9695.. 3376.. (] [M+H+ [ |a
779 13.923 607.2.. 2285. [ [+Hp (]
780 13.928 6211.. 1825 (] [M+H+ (]
glutat... : V|
782 13.066 9282 2344 [ [M+H} [
783 13.973 6461 1694.. [ [mM+HE [ |¥
| comment | olutatnione, #n: 3, #5: 1 [ save | |

The following keyboard operations can be used for recording the fold value of the m/z

shift immediately. This function will be useful when you record the number of predicted
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stable isotope atoms from the comparative analysis of labeled- and unlabeled- samples.

Ctrl + Enter key Record the fold value in the comment field
Ctrl + Delete key Clear the comment field
Ctrl + Shift + / (slash) key Record a letter 2 in the comment field

Be careful that the previous value in the comment field will be deleted with these

operations.

Editing the adduct ion

The type of adduct ion of the selected peak is displayed in the selection list at the bottom
of the peak table. All adducts used in the peak table are shown in the selection list. To
change the adduct ion, select another one from the list or enter a new adduct ion and

click the ‘Set Adduct’ button.

Mo. |Cmnt | RT | mass | Int 4| Che.. |Adct |Valid |
12 16.013 210105 0 [ M+H+ O |a
18.. 21132 325071 0 [ m+H+ o
79.. 62755 394905 0 [ M+H+
92.. = V]

10.. 12559 614313 0374 [ [+H+ W)
18.. 20762 307079 2358 [] [M+H+ B |¥
Comment: Save
M+HH] M | setAdouct |
[M+5HI5+ -
[M+BH]6+

Add/Remove peaks

When double-clicking in the 2D window, the RT and m/z values at the clicked position
are displayed in the ‘Current m/z’ and ‘RT’ fields at the bottom of the peak table. Click
the ‘Add Peak’ button to add a peak of this position to the peak table. The ID of the
added peak will be automatically assigned to as one ‘Add’ plus an incremental number.
The intensity, adduct ion, Checked status, and Valid status will be zero, blank,

unchecked, and checked, respectively.
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Sl Cont Hies. K- msZmaML e=a No. |C. |RT |mass |Int |C. |Adet |valid |
'z
10300 10934 7.834 614321 391221 [ [M+H}
' 10935 8.356 235160 233737 [ [W+HM
140 10936 8.472 1,0220.. 175397 [ [W+HM+
' 10937 24233 383145 419387 [ [M+H}
1045.0 I‘ sEs TUIo0 U O I.JU.g.JU J ¥
- N 71.475 &)
10430 Comment: Save
1041.0
|v) | setadauct |
0.5 1.0 71.a ¥an
AT
Currentmiz | 1044.5436294651988 RT: 71.47458560343488

| AddF‘eak{g[ Del Peak |

To remove the selected peak, click ‘Del Peak’ button.

Other operations for the peak table

Sorting the table

The rows are sorted according to the values by clicking the table header. The sort
direction will be changed by the number of clicks as follows:

First click: Ascending (marked with '*)
Second click: Descending (marked with )

Third click: Return to the original order (not marked)

Mo. |Cmnt |RT | mass | | Int. ¥ | Ghe. | Adct | Valid |
47819 651.153 zr,055.. B

101 48663 681167 13005.. [ ] [M+HE [

25... 45442 565155 92183. [ ] M+HH+ [

10... 103.. 599408 51452. [ ] [M+Hr+ [

B2... 56.373 559145 39706. [ [M+H+ [V

405 75.264 287.091 35594. [ | [M+H+ (V]

Search peaks

Input a query string in the ‘Search’ field to search peaks.
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Search: | 308. Memory v Go
Mo. |Cmnt | RT | mass | Int. | Check |Adct | Valid

781
1553
2243

glutat..  13.977 308.0.. 3230.. [ [M+HF [
19.622 308.0.. 1580.. [J [M+Hr (]
29245 3081.. 1129 [

mM+C.. [

The peaks that match one of the following conditions will be shown in the peak table.

- The value in ‘No.” column starts with the query string

- The value in ‘Cmnt’ column includes the query string

- The value in ‘RT’ column starts with the query string

- The value in ‘mass’ column starts with the query string

Press the ‘Escape’ key or empty the ‘Search’ field to cancel the search and to show all

peaks.

Memorize the peaks

Users can memorize the peaks temporally. Click the ‘Memory’ button to memorize the

selected peak. The peak ID, RT, and m/z will be added to the selection list.

Search: | Memory | |6826,52.1, 627.29 ﬁ | Go |
| 6826,52.1.62720 RS
No. | Cmnt | RT | mass | Int. 781, 14.0, 308.09 plid |
6822 50904 4832.. 1130 50 7805 M |a
6823 56504 1171, 1) I
6224 49401 651.2.. 11,33.. [ ] [w+Hr [
6825 57465 566.1.. 11,20 [ ] [MeH} [
B | V]
6827 56.29 9362.. 1104. [ m+H+
REIDA 19010 RO12 1101 [ Th-+H1+ [

To jump to the memorized peak, select the peak from the selection list and click the ‘Go’

button.

The memorized information will be lost when MassChroViewer is closed.

Quick change of the m/z width

The m/z width of the view region in the 2D window can be quickly changed to one of the
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b

preset values. Select a value from the ‘m/z range preset’ selection list and click the ‘Set

button. The values in the ‘Location’ subpanel will be changed too.

mizrange preset | 0.02 (7| | Set

Search: | Memory | 6826,521,627.29 |v] | Go |
Mo. |Cmnt |[RT  |mass |Int ¥|Check [Adct |valid |
47.819 6511, L |
101 48663 6811 13,09. [J M+HF &
2573 45442 5651.. 9218 [ ] m+Hr [V
10573 1038. 5904 5145 [ | [M+H+ [

Mass Ruler settings

MassChroViewer provides a powerful function, ‘Mass Ruler’, to show the differences
between the m/z values of the peaks drawn in the 2D window. Users can customize the

ruler settings.

On/Off of the Mass Ruler

Select ‘Mass Ruler Setting’ in the ‘Setting’ menu to open the setting window.

File [EELLIE Tool Help R MassRulerSeting  — O X
; e Ruler N sh
FB ¥ mass Ruler Setting.. wleriame | Show
Base [}
n- Other Setting... k Center Position J
ppm (left) &
ppm (always) U
ppm (always-right) [
LeftShift J
RightShift W
LeftDif J
or LeftCarbon W
LeftNitrogen O
) . LeftSulfur OJ
File Setting Tool Help LeftOther |
5 RightAdductPositive W)
E] @ S BEM RightAdductiiegative U
h ] show ruler
Ruler Settings o

Check/uncheck the ‘Show ruler’ checkbox to show/hide all rulers on the 2D window. This
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LeftSulfur

LeftOther
RightadductPositive
RightAdducthMegative

O=0OC

/] show ruler

Reload

or

File Setting Tool Help

—

%GEEEEII!

Show/Hide Rulers

can be operated by the toggle button on the toolbar.

851.0

B50.5

B50.0 <

~] $1_Cont_HRes_DX_y [2][5]X]
vz
6525
652.0
8515
Lo §
651.0
6505
850.0
i 47E 450 (1
RT
[+] $1_Cont_HRes_DX_r 8E8
vz
652.5
852.0
851.5

on

off

Some sets of rulers are provided by defaults. Check/uncheck the checkboxes in the

‘Show’ column to show/hide the rulers.

Customization of the ruler

The ruler settings are written in the ‘ruler.ini’ file in the ‘conf’ folder of the distributed
file set of MassChroViewer. Users can customize the ruler settings by editing the
ruler.ini file. A setting guide is included in the ruler.ini file. To update the settings
immediately, click the ‘Reload’ button in the Mass Ruler Setting window after saving the

ruler.ini file.
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53 [»»Base«

54 |type = lefte

55 (marginline = 0«

56 |lineLength = 70«

57 [enabled = true«

58 |«

59 [isPem = falses

B0 |labelColor = 255,0,0,60+«
Bl (lineColor = 0,0,0,128+
B2 (fontdize = 10«

B3 (fontPositionY = -4«

an
BA [# lahel"dif«
BE " 0" trues

B [»xGenter Positions

70 |type = always«

1 |position = middle_center«

T2 [positionMargink = 0«

T3 [positionMargin = 0«

T4 marginline = -G0«

75 |linelength = 100«

76 [isLinelengthRelative = false«

The name of some ruler items designated by a comment ‘don’t change this name’ cannot
be changed because special internal calculations for the mass values of the indicator are

required according to the adduct ions and m/z shift values assigned to the peak.

404 |/ - +
405 [>»RightddductPositive // <- don’t change this name<
406 tvpe = right«

407 marginline = 0«

408 marginLabel = 5«

409 |l ineLength = 50+«

410 [isLinelengthRelative = false«

411 jenabled = true«

412 |«

413 [isPpm = falses

414 |labelColor = 128,0,0,100+

415 [lineColor = 128,0,0,100«

416 [fontSize = 12«

7 [fontPositiony = 2«

418 |«

418 [} label"dif«

A20 |[M+ACH+Nal+"64.0157701831 <

MS2Viewer

MassChroViewer has a powerful tool named ‘MS2Viewer’ which can visualize the
positions of the precursor ions for MS/MS (MS») analyses on the 2D View panel. The
MSr spectra can be seen in the MSn View panel. MS2Viewer cooperated with
MassChroViewer helps users checking the MSn analysis conditions and the quality of
MSn spectra. The tool can also be used for annotating the MSr fragments and

metabolites.
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[E3 MS2Viewer - ver. 1.1.1 - o b
File Sefling
(] Conirol Panel = 8| O 2D view =08
File: | S1_Cont_HRes_DX_ms2.mzxhL RT 4597 miz: 560.0040 rr- 00 mz o0
PrcNo. |PrdMNo. |MSn  |PrdRT |Premz | || mZ w2z
560.0
7613 7615 ms2 45349 11313 4
7613 7614 ms2 45346 567.16
7613 7616 ms2 45355 271.06 SED
7613 7617 ms2 45358 433.17.. -
7613 7618 ms2 45361 11323.. 567.0
7619 7620 ms2 45374 271.06..
7619 7621 ms2 45377 43397 566.0 —
7619 7622 ms2 4538 11323, !
7619 7623 ms2 45385 56816 ) —
7619 7624 ms2 45402 565.10.
7619 7624 ms2 45402 565.11
7625 7626 ms2 45411 568.16.. 5640
7625 7629 ms2 45423 14113..
7625 7628 ms2 45417 58319 630
7625 7627 ms2 4541456510 446 148 450 451 464 456 458 480 462 464
Retention Time (min) Intensity
7625 7630 ms2 4543 272.06. S — r——
7631 7632 ms2 45439 568.16. (¥ Show Prec RT: 0.0 + 30 miz: 0.0 + 50 @ Linkmcv (1
7631 7635 ms2 45449 58919
7631 7636 ms2 45454 o71.25. | || [N
7631 7633 ms2 45443 565.11..
Y| intensity 0.0:3463400.0 miz | Int. ¥ | NL | Relint
Select Fragment 3000000 271150.. 3,148,588 293961 1,000
—— 2500000 433.086.. 1420019 132,026 451
mass 0.0 [ JisNL top order 2 2000000
— 1500000
margin | 0.3 [Jisppm topratio 0.5 1000000
— — —— | soooon
NS level 2 Select Reset
= fase=calilf o 0 50 100 150 200 250 300 350 400 450 Decmar |5 ] (s ] pree
vz Lr)l=]Op

Memory Used: 597 MB used /373 GB

Run MS2Viewer

Open at least one data file by MassChroViewer. Click the ‘Open by MS2Viewer’ button
at the bottom of the ‘Data List’ tab. The currently selected data file will be opened with
MS2Viewer. Users can recognize the currently selected data file by the active status of

the 2D window or the selection status of the radio button on the ‘Data List’ (see the

areas rounded by green lines in the figure below).
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[ MassChrobhemer - vec 180 - & %
Fie Seting Tool Help
A8 BO0EDE M
Databiat] Poass |
File name Syme Gious|
(U S1_Cont_HRes_DX_ms2 maiL A |ol®@
(® 52_Cont_LRes_DX_ms2-3 maXhL. A [wf 8]
(J $4_mock_HRez_DX ma2 mai. A |y

Memory into: 124 GBused/ 11268

[0 Ms2iewes - ver. 180 - o x
File Seting
€1 ConkolPansl - 0| 0 20 view -H0
File: | 52_Cont_LRes_DX_ms32-3 mzilL RT: 5718 mz: 10812628  RT: 0O me: 00
ProNo. [Frabo. | Msn | PoRT |Prema | || W e
1 3 0047 51428 [a
1 3 ms2 0053 50260, | 1300
1 4 ms2 0959 se0.32
1 5 ms2 0063 11241 1100
[ 7 ms2 0085 91429
] 8 ms2 01 11240 a0
3 W ms2 012 81431 B
it 2 maz 0183 81432 0 = 2
1 13 ms2 0189 112786, -
" M ms2 0175 13821, 500
1 16 maz 0207 61432
15 17 ms2 0212 75021 300
1 18 ms2 0213 95080
w20 me2 0249 81430 W ) D 5 wr (|
|20 ma 0285 11241 Feleniion Tine i) Intensiy
2 B me 0287 81432 |7,
[R— Usnowre RE 00 (=30 me 00 et @umenev[D
mass 00 [JisM wporoer 2 0 msn view -0
§ infensey o.00 e e w Relne |
margin 03 [ isppm top ratio 05
S lovel 2 Select Resat ggl___v__________'_
B0 061 04 my0d 08 o Deamal 5 | € CopyEmt | %) @]
UemoryInfo. 2A3MB used /11268

* It takes several seconds to reload the entire MS» data from the mass chromatogram
file.

Another way to run

Select ‘MS2Viewer’ in the ‘Tool’ menu when MS2Viewer has not run yet, then
MS2Viewer runs without loading data. Select ‘Open Mass Chromatogram Data ...’ from
the ‘File’ menu of MS2Viewer and select a mass chromatogram file in mzXML or mzML

format to load the data.
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File Setting [0 Help

m MS2Viewer - ver 1.3.0
E Formula Calculator

m MFSearcher

m Mol Viewer

[ Fragment Calculator
mE MS2Viewer

E FlavonoidSearchTool k
Check Indicator

S]

=[-8 Setting
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MS2 Viewer

Basic use of MS2Viewer

Mouse operations in 2D View

The mouse operations such as zoom in/out, moving, color strength changing, and so on

are the same as those of the MassChroViewer 2D window.

Displaying the positions of the precursor ions

Check the checkbox next to ‘Show Prec.’ at the bottom of the 2D View panel. The

positions of the precursor ions for MS/MS (MS2) scan are represented as blue markers.

RT: 4514 miz: 561.1401 RT: 0.0 miz: 0.0

mz nyz

A70.0

568.0

566.0 sss wes  ees . i
.

564.0

S62.0

445 45.0 455 46.0 46.5 47.0 475
Retention Time {min) Intensity

I [¥) show Prec I RT: 0.0 ~ (30 miz: 0.0 + 50 [ Link ey [

Selection of the precursor ion
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Click on the 2D View panel, then the nearest precursor ion to the clicked position is
highlighted in the table at the Control Panel. Select the highlighted row in the table,
then the exact position of the precursor ion is represented as a large green marker on
the 2D View. The MSr» spectrum will be displayed on the ‘MSn View’ panel.

o
File Setiing
d Control Panel AL (1 20 View =8
File: | S2_Cont LRes_DX_ms2-3.maXML RT: 4513 miz: 565.1516 RT: 45.30536! miz: 565.1550441(
PrcNo. |PrdNo. (MSn  |PrdRT | Premiz | "z mwz
7748 7754 ms3 45251 27107.[a|| 566162
7748 7755 ms3 45255 43310,
7746 7749 ms2 45226 11293 56516
7746 7750 ms2 45232 10352
7745 7751 ms2 45238 66528 iR
7751 7756 ms3 45250 64728
7751 7757 ms3 4526462131 o515
7759 7764 ms3 45295 271.08 b L';\L_.J—'—L._———
7750 7765 ms3 45200 43311 565154
7758 7760 ms2 45277 11293
7758 7761 ms2 45283 566.15 65152
7761 7766 ms3 45304 271.09
{61 7i67 me3 45308 43509 o ;Etamic‘l‘::\me (m?ni)E o Intensity
7758 7762 ms2 45286 11303
7758 7763 ms2 45202 567.16 yryveerw L e (ses1os1 (50 |
1763 7768 mes 45312 27208 (¥ ShowPrec.  RT: 4544236 + 10 miz: 5651554 + 50 [ Linkmcy [
7763 7769 ms3 45317 27110
7770 7771 ms2 45326 566.15.. (1 MSn View =68
L 2 P r Intensity §16.0:1909900.0 miz |Int m |Retint. |
SOGRIFEET I 271.085.. 2449772 294.069 1,000 [&
e - 2000000 433113 999,100 132041 408
mass 0.9 (llls NStop orcer| 2 1500000 403.166. 92,864 161.985. 38
- o5 | 355.458 8212 209,696, 3
1000000 -
margin |0.3 [Jisppm topratio 05 e Py 7322 149900 3|
— R — v
uSlevel 2 Select Reset 0 13018 808 z2ne. 2l
[ 007 200 300 400 B0 8OO | o .o B copyient | (%] (B
e ecimal opyExpt | %] ]
Memory Info: 1.09 GB used/11.2GB.

Levels of MS» analyses are shown at the ‘MSn’ column of the table. The information of
the product scans is displayed just under the row of the precursor scan.

FrcMo. | PrdMo. | M3Sn [PrdRT |Prcmiz |

45274 5BE5A1E .
7759 7764 ms3 45296 271.08.
7750 7766 ms3 45299 43311
7758 7760 ms2 45277 11203
7758 7761 ms2 45283 BEBBA15..
TTE1 7766 ms3 45304 271.09.
¥TE1 7767 ms3 45308 433.00.

The columns ‘Prc No.” and ‘Prd No.” show the scan number of the precursor scan and
product scan, respectively. In the figure above, for example, the MS3 scans of the
numbers 7764 and 7765 are the product scans for the ions of m/z 271.08 and 433.11,
respectively, detected in the MS?2 scan of the number 7759.

Browsing the MS" spectra

The ‘MSn View’ panel shows the information of MS» spectra of the selected scan.

33



#l MSn View
intensiy
BO000
50000
40000
30000
20000
10000

282.0:63100.0

i ‘|l HI

i .

50

100 150
f1s%g

FA ]

miz [ Int [ L |Relint. |
153.02885 58,164 118.05565 1,000 |l
20314354 27,333 67.94206 462
225.06064 25131 46.02496 425
22899348 21,423 4209212 362
27116086 21,364 -0.07526 361
144 99808 19,497 126.08752 330
120.93736 9,681 150.14824 164
1412 ORASR ARARN AR2 4207 A ‘1n4|'

Decimal 5 €] Copy/ Expt [‘TEJ @J

In the spectrum panel, the orange line shows the m/z of the precursor ion. In the ion list
at the right-hand side, the column ‘NL shows the neutral loss value (the mass difference

between the fragment ion and the precursor ion). ‘Rel Int. shows the relative ion

intensity to the maximum intensity (scaled to 1000) in the spectrum.

Click one of the ions in the spectrum panel, then the nearest ion to the clicked position
is highlighted in blue. By moving the mouse cursor, the nearest ion to the cursor
position is highlighted with a red square, and the following information will be

displayed: the mass value, the relative intensity, and the mass difference between the

highlighted peak.
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G0000 4
50000 4
40000 4
300009
200009
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To change the number of decimal places of the mass values in the table, enter a number

in the ‘Decimal’ field and click the ‘Return’ key.
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¥z

700

250
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miz | Int. | NL | RelInt. | miz | Int. | ML | Rel.Int. [
153.02895 59164 118.05565 1,000 l; 153.03 59,164 118.06 1,000 K
203.14354 27,333 G67.94206 462 20314 27,333 67.94 462
22506064 25131 46 02486 425 22506 25131 46.02 425
228.99348 21423 42 08212 362 228.99 21423 4209 362
27116086 21,364 -0.07526 361 27116 21,364 -0.08 361
144.99808 19497  126.08752 330 145.00 19,497 126.08 330
120.93736 9681 15014824 164 120.94 9681 150.15 164
118.96486 6,160 15212074 104 118.86 6,160 15212 104
185.28017 4 639 8580544 7a 185.28 4 639 85.81 7a
16287413 3852 10821147 67 16287 3,952 108.21 67
247 19719 2743 97 0RR48 el 243473 2743 57 g5 Az LY
| Decimal 5 I + Copy/!Expt @ [@J | Decimal | 2 I ] Copy/Expt @ @

Copy/Export the spectral data

Users can copy or export the spectral data as several text formats to the clipboard or a

file by clicking the ‘Copy / Expt’ button.

| ] Copy/ Expt I @ @

The action (copy to the clipboard or export to a file) and the type of formats are set by

clicking the button of %) icon.

| F\ Copy ! Expt || @ @J 5 Spectrum Export Setting - m] X

Format

@ Tab-separated

O Space-separated (for MassBank)

() MAGMa

() MS-FINDER (. mat)

MNAME: ScanlD

PeakID

PREC TYPE: Default ((M+H}+ or [M-H}-)
Specified [M+H}+
Assigned

|| Add precursor info

Targei
(®) Clipboard
() File
Folder: Select
File name: Scan ID
PeakID
Close

Format

Tab-separated:
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The m/z value and the intensity are separated by a tab in each row. This format is
acceptable for the spectrum search functions at websites such as METLIN
(https://metlin.scripps.edu/) and HMDB (http://www.hmdb.ca/).

Space-separated:
This format 1s acceptable at the spectrum search function in MassBank

(http://www.massbank.jp/).

* When the checkbox ‘Add precursor info’ is checked and the ‘Tab-separated’ and
‘Space-separated’ are selected, the mass value of the precursor ion is attached at the

head of the text.

MAGMa:

This format 1is wused for Mass Tree search on the MAGMa website
(http://www.emetabolomics.org/magma). All the information of product scans after the
selected scan will be exported in the text. All the information of product scans after the

selected scan will be exported in the text.

MS-FINDER (.maf):
This format is used for search by MS-FINDER software
(http://prime.psc.riken.jp/Metabolomics_Software/MS-FINDER/). The following optional

setting is required.

- The name for the ‘NAME?® item. ‘Scan ID’ or ‘Peak ID’ is selectable.
- The adduct ion type for ‘PREC TYPE” item. A default value ((M+H]+ or [M-H]- for
positive or negative mode), arbitral value (Specified), or the value written in the Peak

List (Assigned) is selectable.

Target

Clipboard:
The text will be copied to the clipboard.

File:
The text will be exported to a file. Select a folder by clicking the ‘Select’ button. The file

name will be assigned based on the ‘Scan ID’ or ‘Peak ID.
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Linkage to MassChroViewer

MS2Viewer cooperates with MassChroViewer when the ‘Link MCV’ checkbox at the
bottom-right of the ‘2D View’ panel is checked.

* The auto-data loading by the ‘Open by MS2Viewer’ button mentioned above is
disabled if the Link MCV is unchecked.

RT: 435  miz: 568.102 RT: 4553210: miz: 565.1228209¢
mz mz
568.0 1 E
567.0 B
566.0 1 - )
B - gm e we  we
565.0 {1
864.0 1
441 450 460 470 480
Retention Tirme {min} Intensiy
/] show Prec. RT: 0.0 + 30 miz: 0.0 + 50 [ Linkmcv [

By double-clicking the 2D window or selecting a peak from the peak table in

MassChroViewer, the same view region is displayed in the 2D View panel of MS2Viewer.
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Searching precursors with specified MS" fragments

By using the ‘Select Fragment’ control panel, the positions of the precursor ions whose

spectra include fragment ions matched to specified conditions will be highlighted with

small green markers in 2D View.

Select Fragment ¥z
mass | 271 [JisNL toporder 2 1360
margin 0.3 D is ppm top ratio 0.5 11604 ] R
MS level 2 | select | | Reset | 960 1 . B .
- L]
B A -,
760 A --?"t- _
o - - N = —— -_—
1 S . . P
560 9 ST, i _
;|O{ 7, Jos .

150 250 350 450 550 GBa0 750 840 940
Retention Time {rmin)

The following parameters can be set:

mass The target m/z value. When the checkbox next to ‘is NL' is checked, the

neutral loss values are searched.

margin | The mass tolerance given in daltons (Da). When the checkbox next to ‘is

ppm’ is checked, ppm is used as a unit instead of Da.

MS level | The level of the MS» scans. Only the scans with the specified level are
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searched.

top order | Only top Nions ordered by their intensity are searched. Specify Nin the ‘top
order’ field.

top ratio | Ions whose ratio of the intensity to the highest ion intensity in the spectra

are more than the specified value (0-1) are searched.

Set the parameters and click the ‘Select’ button to search.
Even if more than three is set for the ‘MS level’, the position of the precursor ion in the

MS?! scan of the MSr tree is always represented in the 2D View panel.

Other functions

Visualization of ion intensities

There is a panel that shows the intensities of the ions at the right-hand side of the 2D
View panel. The intensity of the ions in the MS! scan at the clicked position in 2D View
(gray line) is displayed.

il 2D View 2 .

RT: 46.91 miz: 654.312 RT: 102.9902¢ miz: 191.6760367¢

7 T

654.0

653.0

652.0

651.0

B50.0

649.0

4685 467 4675 468 4685 468 4605 470 47.05 471

Retention i (min) Intensity
[_J Show Prec RT: | 47.81948" 10 miz: 6511554« + 120000 [¥] LinkMCV m

Click the ion in the intensity panel, then the nearest ion to the clicked position is
highlighted in blue. Move the mouse cursor, then the information of the nearest ion to
the cursor position (m/zvalue and relative intensity to the highlighted ion) is displayed.
This function is helpful such as checking the existence of the stable isotope peaks and

their intensity ratio to the monoisotopic peak.
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Setting the view region by values

Enter the RT and m/zvalues and their widths in the input fields at the bottom of the 2D
View panel. Press the ‘Return’ key to change the view region in the 2D View. The units
for RT and m/z are minutes and Da, respectively. The input fields for RT and m/z are
independent. Therefore, please press the ‘Return’ key in both RT and m/z fields if you
would like to set both RT and m/z

2D view =
RT: 47.3  miz: 653.1308 RT: 102.9902( miz: 1916760367¢
¥z ez

B54.0

B53.0 B
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I
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47.0 475 480 485
Retention Time {min) Intensity
] Show Prec. RT. 478 + 10 miz: 651.0 + o M Linkmey [

Other settings

For reducing memory use, some settings for loading and displaying data are enabled by

defaults in MS2Viewer. Users can change the settings.
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Data load settings

Select ‘Data Load Setting’ at the ‘Setting’ menu.

Data Load Settings - O >

Load signal cutoff:

MS1 (absolute value). | 10000.0

MS2- (relative to base peak). 0.05
Margin to find precursor:

margin (Da). 0.05

[ Setand Reload Data |

The following items can be changed:

Load signal cutoff:

MS1 (absolute value): This setting is for MS1 scans. Only the ions with higher
intensity than the specified absolute value are loaded.

MS2- (relative to base peak): This setting is for scans further than level 2. If the ratio of
the ion intensity to the maximum intensity in the scan is higher than the specified
value (0-1), the ion is loaded.

Margin to find precursor: The mass tolerance to find the precursor ions. There are cases
depending on the MS vendor that the mass value of the precursor for the product scan
written in the mass chromatogram file (mzXML or mzML) is far different from those of
the ions in the precursor scan. Please set this parameter value according to the mass
chromatogram data. In the MS2Viewer, both ions of highest intensity and nearest mass
value in the mass tolerance will be recognized as precursors. If the above two candidates
are different ions, both of them are displayed in the precursor table. Furthermore, it
might happen when a large mass tolerance is set that the same precursor ion is

associated with the different MSr scans.

Click the ‘Set and Reload Data’ button to refresh the data.

Draw settings for 2D View

Select ‘Other Setting’ in the ‘Setting’ menu.

41



Other Settings ~ — O >
2D View Drawing:

Draw cutoff (0~1). | 0.02
Draw wait (mills). 20

Set

The following parameters for 2D drawing are set:

Draw cutoff (0~1) If the ratio of the ion intensity to the highest ion intensity in the
view region is higher than the specified ratio, the ion is drawn on
the panel. The peaks with lower intensities can be recognized by

strengthening the color intensity.

Draw wait (mills) Set a brief wait time as milliseconds to redraw the panel. A
slowness of redrawing might happen when a wider view region is
displayed in larger window size, and mouse operations such as
color strength change are done. In these cases, the slowness will
be improved to set a brief wait time (~30 mills). On the other
hand, when viewing a small region, quick responses to the mouse

operation will be expected with no wait time.

Click the ‘Set’ button to update the setting.

Mass Ruler Setting

Select ‘Mass Ruler Setting’ in the ‘Setting’ menu. The operations are the same as those
of MassChroViewer. The same ruler.ini file is used in both MS2Viewer and

MassChroViewer.

Changing the layout of the windows

The main window of MS2Viewer is constructed by several sub-windows with the

following icons at the top-right corner.

FAN |
iL | Rel.int. [
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The window layout can be changed by dragging the sub-windows outside of the main

window, dragging them into another sub-window, clicking these icons, and so on.
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File sewng
£] Conlrol Panel = 0| 0 20view -5
File: | 51_Cont_HRes_BX_ms2 maxhL B e [
Picho. |Piaho. | MSn  |PuRT |Prema | || ™7 L
5531 Bs2 msz 0121 Sintia| syng
asai 503 ma2 50 124 757
6584 ma2
8585 ms2
8598 ms2 200 - - -
as7 B8 ms2 5015 51011
ssw oS msz  S0183 E200
857 BSI0 ms2 50156 BALIE
G597 BN ms2  s081 s =
asa7 8502 ms2 50188 63130, EEN
G803 G5M4 ms2  S0ATB E2011
6613 6605 ma2 %0181 89116
0603 0606 ms2 50185 59522
8603 86507 ms2 5019 57225.. S1en
8503 G508 ms2 50195 631N i
se0s  B510 ms2 50206 52011, w) Intensiy 4730272000 miz W v ML |Retmt. |
Seled Fragmenl siT0 30113055 24862 46603728 1000 |
25000 54917230 13,148 21700554 529
mass 00 L) isNL top order 2 681.21478 5414 85895306 218
o 25011993 2474 508.04791 87
margn (03 [ isppm wprato 05 W s He T wE R m im0 1578 3040028 &
Wz ] — — Fiskndon Tiw émink 51910861 1501 247 06024 80
== =) @ thow —— e 74905608 1317 BTG 53
15000
Memory Used: 767 WBused /37368
10000,
5000
. Il \

0 100 200 300 400 500 600 70D 800
miz

Deamal & | T || 8 |(prec|

Other tools

Formula Calculator

This is a simple tool for calculating theoretical mass values of given formula and their
adducts, checking the ratio of stable isotopes, predicting the formulae from mass values,

and so on.

Select ‘Formula Calculator’ from the “Tool’ menu.

File Setting QLN Help File Setting Tool Help
FWE"® ] ¢ Formula Calculator ' :
m MFSearcher or
ml'u'lol‘u'iewer
E Fragment Calculator

Formula Calculator

ﬁ MS2Viewer
E FlavonoidSearchTool
Check Indicator

Mass value calculation from formula (Mass Calc)
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Enter a formula in the ‘Formula’ field and select an Adduct type. The theoretical mass
values for the formula and its adduct and the mass differences between them are
displayed. When the letter ‘e’ is entered in lower case, the accurate mass value of the

electron is displayed.

[ Formula Calculator  — O hed & Formula Calculator  — O X
_[ Mass CaIcT Batch T Formula Find] _[ Mass CaIcT Batch T Formula Find.]
Formula : CBH12OB| Clean Formula: e| Clean
Adduct: | M+HI- v Adduct: | W+HI+ v
FW: 1800633881166 FW: 5.4858E-4
FW Adduct:  181.07066455850004 FW Adduct:  invalid
Delta:  1.007276451900026 Delta: | invalid
Atom: C Atom: C
MName | Weight | Ratio | Dif Mass | MName | Weight | Ratio | Dif Mass |
12C 12.00000 0.989  0.00000 12C 12.00000 0.989  0.00000
13C 13.00336 0.011  1.00336 13C 13.00336 0.011  1.00336

* The information of the adducts is written in the ‘adduct.ini’ file in the ‘conf’ folder of
the MassChroViewer distribution file set. This setting is shared by all the tools in
MassChroViewer. See the section ‘Other settings - Format of the adduct.ini file’ for the
details of the adduct.ini file.

Clean up the formula

Click the ‘Clean’ button to clean up the text entered in the ‘Formula’ field. The
redundant atoms written in the filed are compiled in a non-redundant manner. This
function can be used to simplify the formulae with such as some bound waters and some

variation of substituents.

[ Formula Calculator  — O > I3 Formula Calculater  — O >
J Mass CaIcI Batch T Formula Find ] _[ Mass Calc T Batch T Formula Find]
Formula : CEH12OBH20H20| l Cleanl\J Formula: | CEH1608 Clean

Checking the accurate mass and ratio of stable isotopes

Enter an element symbol in the ‘Atom’ field to show the information of the varieties of
the stable isotopes of the atom. The theoretical weight (Weight), relative isotopic

abundance (Ratio), mass differences from the most abundant isotope (Dif Mass) are
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displayed.

Atom: |2

Mame | Weight | Ratio | Dif Mass |
325 31.97207 095  0.00000

335 3297146 0.008  0.99938

45 3396787 0.042  1.99580

365 3596708 0 399501

The mass values and the relative abundances are based on the IUPAC technical report
by De Leater JR et al. (de Laeter et al, 2003). The information is shared by all tools in

MassChroViewer.

Batch calculation of the accurate mass (Batch)

This function is used for calculating mass values for a large number of formulae. Enter
the formulae in the text area separating by newlines, and click the ‘Calc Now’ button.

The theoretical mass values of the formulae and their adduct selected by the ‘Adduct’

list in the ‘Mass Calc’ tab are displayed as tab-delimited text in the same text area.

E A Formula Caleulatar — O x
- [ Mass Ca\cl Batch T Formula Find ]
[ Mass CaIcT Batch T Formula Find ]
Enter multiple chemical formulas separated by return, then press 'Calc now” button.
Chemical furmula, Actual mass, lonized mass will be displayed.
Enter multiple chemical formulae separated by
return, then press "Calc now™ button. Chemical
furmula, Actual mass, lonized mass will be displayed. Calc Now Clear
C1TH1103  263.0708192178 264.0780956697 &
| CalcMow | || Clear | C15H1104  255.0657338401 256073010292
C21H2109  417.1185572706 418.1258337225
C17TH1103 . C22H2308  415.13929271210003 416.146569164
C15H1106  271.06064846239997 272.06792491429097
C15H1104 C21H210710  433.11347189289995 434.12074834479995
C21H2109 C27H31015  5851662953233999 596.1735717752999
C29H2308 C18H1105  307.06064846239997 308.06792491429097
C15H1106  287.0555630847 288.0628395366
C15H1105 C21H21011  449.1083865152 450.1156629671
C21Hz21010 C21H210711  449.1083865152 450.1156629671
C2TH31015 C23H23012  491.11895120130004 492.12622765320003
C25H25013  533.1295158874 534 1367923393
C18H1105 C25H25013  533.1295158874 534.1367923393
C15H1106 C2TH270414  575.1400805735 576.1473570254 v
C21H21011 < Y
C21H21011
C23H23012
C25H25013
C25H25013 X

Calculation of formulae from a mass value (Find Formula)

This function calculates possible formulae using a given mass value in the ‘Mass’ field, a
mass tolerance (ppm) in the ‘margin’ field, and the kind and the maximum number of

atoms as the ‘Atoms’ field. The type of adduct and charged state can be considered, and
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the resulting mass values used for the calculation are displayed in the ‘Mass Calc’ field.
When the checkbox next to ‘Filter’ is checked, only the formulae that match the Senior
and Lewis valence rules are displayed. The results are displayed in a tab-delimited text

in the text area.

&l Formula Calculator — O *
Mass Calc | Batch | Find Formula
Atoms . CHOH100050N555P3 margin: | 3.0 ppm;
Mass : 180.0633881166
Adduct: | +HI+ |v] charge: [neural ¥
Mass Calc.: 179.05611166469998 || Filter
formula exact mass delta ppm
C2H1406NP  179.055875187799938 -1.3206860006
CTH15052 179.0564321008 1.78958482369
< JT

The types and the maximum number of atoms in the ‘Atoms’ field are given as a string

where pairs of element symbols and numbers are concatenated without spaces.

MFSearcher GUI

MFSearcher (Sakurai et al, 2013; Sakurai et al, 2018) is a tool to search the
compounds matched to the given mass value rapidly. The major compound databases,
KEGG (Kanehisa et al., 2016), KNApSAcK (Afendi et al,, 2012), HMDB (Wishart et al,
2013), a flavonoid database in metabolomics.jp
(http://metabolomics.jp/wiki/Category:FL, referred as to Flavonoid Viewer), LIPID
MAPS (Fahy et al, 2009), PubChem (Wang et al, 2009) can be searched. The tool can
also rapidly predict the possible elemental formulae and linear polypeptides (up to MW

1000) matched to the given mass value.

Enter a mass value in the ‘mass’ field and mass tolerance in the ‘margin’ field. Select the
type of adduct from the ‘adduct’ list and check the databases. Click the ‘Search’ button,

and then the results are listed in the table. The detailed information on the original
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website for the compound in the selected row will be displayed in a web browser by

clicking the ‘Link’ button.

& MFSearcher GUI - 150 - m] ®
adduct | M+H}+ (v L Ex-HR2 LI Pep1000 | gearen
(/] KNApSACK M KEGG

mass | 1034553 UNPD
[_] PubChem ¥ HuDB

N ) =
margin 1.0 @® ppm () miz ] Flavonoidviewer [ ] LipidMAPS ﬂj

Mode: (® Conv. (_) UC2

DBName |Formula | FW (adduct) | Adduct | Deltappm | Compoun... | Compoun...

KEGG C50HE3M..  1,034.553 [M+H]+ -0.034 Tomatine
KNApSACK  CEOHE3N 1034553 [M+H}+ -0034 CO00D2268 Tomatine
HMDB C50H83N..  1,034.553 [M+H}+ -0.034 HMDB341.. Tomatine

Al Tinks

Tomatine Link

The tool can also search a unique database named ‘UC2’. One of the issues in a database
search-based annotation of the metabolites is that the false positives occurred by the
varieties of registered states such as follows: neutral, charged, and complex of multiple
components (e.g., salts). Furthermore, the same compounds are registered in different
databases, which humpers the immediate recognition of the isomers from the same
compounds. The Unique Connectivity of Uncharged compound database (UC2) solves
these issues by storing the compounds as neutralized form by adding/removing the
hydrogens to/from the formula based on the signature of the unique connectivity of the

atoms using the first block (14 letters) of the InChIKey.

Check the ‘UC2’ radio button, set the other conditions, and click the ‘Search’ button. The
compounds that have the same connectivity of the atoms are compiled in a record in the
result table. By selecting a row, the compounds included in the result are shown at the
table on the right-hand side. Click the compound and click the ‘Link’ button to show the

details on the original website.
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5 MFsearcher GUI - 1.5.0 - O X

adduct | [M+H}+ Jm) | EXHR2 Pep100 Search
] KNApSAcK ] KEGG

mass | 1034.553 L) unPD
|| PubChem /] HMDB

. =
margin 1.0 ® ppm ) miz (] Flavonoidviewer (/] LipidMAPS L=

Mode: () Conv. (®) UC2

DBMNa.. |Formula |FW(ad.. | Adduct |Deltap.. |Compo.. | Compo.. |#Comp... InChlK.. || || DB | 1D | Char. |
uc2 C50HS.. 11,0345 [M+H}+ -0.034 KG:C10... 4 REILG.. KEGG C108..

KNAp... CO00...

Lipid.. LMST.

HMDB  HMD
Tomatine Link

In the UC2 search mode, users can also search the UNPD database (Gu et al, 2013).

Prediction of formulae and searching linear peptides are disabled in the UC2 mode.

The detailed manual of the MFSearcher GUI tool is available at the MFSearcher
website (http://webs2.kazusa.or.jp/mfsearcher/).

Cooperation with the other tools

When double-clicking the 2D window and selecting a peak from the peak table of
MassChroViewer, the mass values are automatically entered in the ‘mass’ field of the
MFSearcher tool. An immediate search can be performed for the selected peak.

When the Mol Viewer tool and the Fragment Calculator tools are active, the chemical

structure of the compound is displayed on these tools by selecting a compound from the

search result tables.

Mol Viewer

Users can check the chemical structures of compounds searched by MFSearcher.

Select ‘Mol Viewer’ in the “Tool’ menu to open the Mol Viewer window.
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File Setting RELIN Help

El & &| [ Formula Calculator
[ uFsearcher
My Mol Viewer
E Fragment Calculator
I ms2viewer

E FlavonoidSearchTool
Check Indicator

File Setting Tool Help

or

When the Mol Viewer window is displayed, select a row in the search result of
MFSearcher. The chemical structure of the selected compound is displayed in the Mol

Viewer window.

[ MFSearcher GUI - 1.5.0 - 8 X [ Mol View

- [m] x
adduct | M+H+ Jv) O ExHR2 [ Pep1000 | gearcn
M knApsAk (Y] kEGe P a*
mass | 1034553 UNPD w f
[ PubChem ¥ HuDB P H
margin 10| ® pom O miz () Fiavonoiaviewer (] Lipianaps =" 1 !
Mode: @ Conv. U UC2 1

C50HE3N1 1,034,653 _[hi-+H+ K O, *
poEcaToE ) B L STaTNe
h 0 "Ny e T
H % s

0
u\ja‘:
BE

* The information of the chemical structure as MDL Mol or MDL SDF format is

Tomatine Link

acquired from the original website via the Internet. Depending on the LAN
environment, it may take several seconds to show the structure. Some structural
information may not be retrieved from the original websites due to such as the

specification of the database and the difference of the version of the records.

In the UC2 search mode, select the compound from the table at the right-hand side.

[ MFsearcher GUI - 150 — m] X

[T Mol View - o X
adduct | M+H!+ | EX-HR2 Pep1000 | gearch
— (] KNApSACK V] KEGG
mass  1034.553 (J unpo

[ Punchem ) HuDB

0
— [ Emen |
margin 1.0 @ ppm O mz [ LipidmaPs
Mode: () Gonv. (& UG2
ucz 3
ojz:gw
0
0
o

C50H.. 1034 [MeH]+

-0.034_KG:CA... Tomati

KNApSA... C0000Z.

HMDB HWDB34.

Tomatine Link

Fragment Calculator

This tool provides a function to calculate the mass values of selected and unselected
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substructures in the molecule. It helps users annotate the MS» fragments and then the

metabolites by checking the neutral loss information represented in MS2Viewer.

Select ‘Fragment Calculator’ in the “Tool’ menu.

File Setting Tool Help

El aaénmm&

File Setting QOLIN Help

E] By € & Formula Calculator
[ wrsearcher

[ wol viewer
Fr Fragment Calculator
m MS2Viewer
E FlavonoidSearchTool
Check Indicator

When selecting a compound from the MFSearcher results, the structure is displayed in

the Fragment Calculator window.

[ MFSearcher GUI - 1.5.0 _ o % B Frogment Caulstar - ves0.20 o x
pr— Sl

adduct | [M+H}+ v| ] EX-HR2 (] Pep1000 | goarch

] KNApSACK ] KEGG -,
mass | 1034553 UNPD . [

(] PubChem ] HMDB B \ F

Mo | ~ = !

margin 1.0 @ pom (U miz ] Flavonoidviewer (/] LipidMAPS =2 !

Mode: (®) Conv. (L) UC2

C 1 X £ -0034 ¥
KNApSACK 0HB3N1 1,034553 [M+H}+ -0.034 CO0002268 Tomatine

‘,L )

Mo, 0 S

"DVQ\/CKQ/Q'MH
i P

LipidMAPS C50H83N1 1,034553 [M+HJ+ -0.034 LMST01150.. tomatine
HMDB C50H83N1 1,034553 [M+H}+ -0.034 HMDB34103 Tomatine .
0
n @
R g
on
SeloctinFroeForm | CagHyyM, Oy (83 H3 implicy Zoomtacior 63%
i “ —
[ Selocten:
Tomatine Link
= -

Click on an icon for a rectangle or a lasso selection tool at the toolbar.

m Fragment Calculator - ver0.2.0

-
e

by

Select the atoms by mouse button dragging. The selected atoms and bonds are
highlighted in blue. The masses and formulae of the selected and unselected atoms are

displayed at the bottom of the window.
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& Fragment Calculator - ver0.2.0

Zoomfactor: §9%

Selectin Free Form || ol 33N1021(53H5imp\icili” €,,H,0,4 (39 Hs implicit) H

Al | CS0HE3N021 1033546 Getirom web
Selecled: | C23H39019 §19.209

Dif  C27H44N102 414337

* The chemical structure can be zoomed in/out by rotating the mouse wheel.

Drag the selected atom(s) to modify their draw position. This function helps to select the

atoms in a complex structure.
- o

& Fragment Calculator - ver.0.2.0

=

-4

Move H CpgHaall 0, (83 Hs\mpl\m)” CqH,y 0, (11 Hs implicit) H Zoomfactor: 50%
All:  C50H83NO21 1033546 Getfrom web
Selected: C5H1105 163.061 hitp:mww.hmdb. DB34103.mol
DIt | C44H72N1016 | | 870.485

‘Get from web’ button is used to retrieve a Mol formatted file from websites such as

The
HMDB. Enter the URL of the mol data, and click the button.
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I Fragment Calculator - ver0.2.0 — [m] ®
=
i
HO on
o HOH o
o H
P H
o
HO o ;
o
0 " "
i
oH
o
Move u gy, 0, (83 He impliciy) [ Za% I
All: | C50H82N021 1033545 Getfromweb
Selected:  C23+39019 512.209 hitp: i i me, DB34103 mol
Dif |C27Ha4N102 414337

FlavonoidSearch GUI Tool

FlavonoidSearch is a system for annotating flavonoid aglycones using MS spectrum
data (Akimoto et al, 2017). An MS spectrum browsing on the MS2Viewer can be

immediately searched using a link function to a FlavonoidSearch GUI tool.

Select ‘FlavonoidSearch Tool’ in the Select ‘Fragment Calculator’ in the “Tool’ menu.

File Setting Tool Help

El %O?EEEEE

File Setting QLN Help

El & €| [ FormulaCalculator
m MFSearcher

[ mol viewer

E Fragment Calculator
m MS2Viewer

FS Flavonoid rchTool

Check Indicator k‘

The main window of the FlavonoidSearch GUI tool is displayed.

or

FlavonoidSearch
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[ FlavoncidSearch - FsToolGUI ver, 120 - o x

intensty

Premaz: || Fragments
Margin Pre(Da): |05 10 miz  |Relint | Annot | NL Subst... |
08
a8
04
ook ol st [ESTsp—
- ] Name Type Formula... | Mass
Separator: |Tab % a2 Ll Jatsa i)
Margn S ©3): 05 e T T TR T T

G | | Clowr || mzo

Na. | Score (Jaccar) | Formula (onize.. | Mass (OniZeda.. | MSMS-calegory | SymBoazsd Name | MSMS-aghcone |

Click the ‘FS’ button at the bottom-right of the MSn View panel of the MS2Viewer tool.

m ME2Viewer

2 45299 43311, 500 : e i SR
s2 45277 11203, . e
s2 45283 566.15. 300 - B
3 45304 271.00 ) _
3 45308 433.00 o % o
s2 45286 11303 Retention Time (rminy Intensity
52 45202 567.16
=3 45312 27200 [J ShowPrec.  RT: 0.0 + 30 mz: 00 + 50 B Linkucy [
2 45317 27140,
s2 45326 566.15.
3 4535 27107
s3 45354 43308 mtensity 24.0:3500.0 miz [int /N [Retmt |
2 i &0000 15303 59,164 11806 1,000 [
U 20314 27333 67.94 462
22506 25131 4602 425 ..
40000 22899 21423 4209 362
isNL topordsr 2 anana Il 2 2134 -0.08 361
145.00 19497 12600 33 -
is ppm topratio |05 0D 12004 9,681 150.15 Ba
10000 I 118.96 6,160 152.12 pa e
Select | Reset Lok L Lt 1852 4h2a .
= =T |0 e o o r
s Decimal 2 4] Copy/Expt | | %
4
10/3736G8

MS spectrum data are automatically loaded in the FlavonoidSearch tool, and searched

results are displayed.

[# FlavoncidSearch - FsToolGUI ver, 1.2.0 - ] *
Premiz:  271.0747¢ | | Intensity Fragments
Wargin Prc (Da): | 0.5 1000 miz |Relint | Annot | NL | subst... |
153.023 1000 [A]JC7.. 118.052 <1-Met. 4
153.02320861816406 R 225.057 568 [N]C1. 46.018 Ethyl
225.0570831298828 500 271184 500 -0.109
271.1830204433504 20312 353 67.955 <11D
203.1201629638672 229.04 329 [N]C1 42.035 Acetyl
229.04014587402344 o TR N G0 R
144.9718017578125 121.116 124 [BIC7.. 149.959 Vanillo.. [y
121.11552429199219 I I =
119.0562744140625 O-ype Substituents
s “|| | 400
Name | Type | Formula (... | Mags (NL)
Click here to enter example
200
Separator: | Tab v I
Margin MSn (Da): 0.5 b3 50 700 150 200 250
- ~ —_— mz
Calc Clear miz 150.8655
| Score (Jaccard) | Formula (ioniz... | Mass (ionize... | MSMS-category | Symbolized Name | MSMS-aglycone
475 C15H1105 Flavone [Flavone]-A{20H)-B(10H)
1505 0.312 C15H1105 271.06 Flavone [Flavone]-A{20H)-B(10H) 5,7, 2-Trihydroxyflavone
1581 0.312 C15H1105 271.06 Flavone [Flavone]-A{20H)}-B(10H) Apigenin
5958 0222 C15H1105 27106 Isoflavone [Isoflavanel-A[20H)}-B(10H) Demethyltexasin
5993 0222 C15H1105 271.06 Isoflavone [Isoflavone]-A(20H}-B(10H) 8-Hydroxydaidzein
6019 0.222 C15H1105 271.06 Isoflavone [Isoflavone]-A(20H)-B(10H) 5,7, 2-Trihydroxyis oflavone
6023 0.222 C15H1105 271.06 Isoflavone [Isoflavone]-A(20H-B(10H) 5,7, 3-Trihydroxyis oflavone
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The candidates of flavonoid aglycones are shown in the bottom table.

For the details of the FlavonoidSearch GUI tool, see the manual of the tool available at
the FlavonoidSearch website

(http://www.kazusa.or.jp/komics/software/FlavonoidSearch).

Check Indicator

The checking status of Checked and Valid for the selected peaks can be visualized in a
large indicator. This tool, with the combination of on/off shortcuts by keyboard,

facilitates a rapid manual checking of the peaks.

Select ‘Check Indicator’ from the “Tool’ menu to display the indicator. Select a peak from
the peak table, and then the Checked and Valid status is displayed by red and green

rectangles, respectively. If Checked and Valid are unchecked, the rectangles are drawn

by gray.
File Setting §ELIN Help

El By €| [ Formula Calculator
[ wFsearcher

m Mol Viewer

E Fragment Calculator
[ ms2viewer

[ FlavonoidSearchTool

File Setting Tool Help

El %GEBEHEE@:—:

or

Check Indicator X

] Check ] valid

To disable the color representation, uncheck the ‘Check’ and ‘Valid’ checkboxes on the

indicator. The rectangles are always drawn in gray.

Other settings
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Settings for data loading and drawing

These are the settings for saving memory use and for lighter behavior of the tool. Ions

with lower intensity can be omitted from data loading and 2D drawing.

Select ‘Other Setting’ in the ‘Setting’ menu.

File Setting Tool Help £} Other Setting - ad X

Fl s.-.él?lml:m

Data Loading:

Load signal cutoff:

2D View Drawing:

or

Draw cutoff (0~1). 0.0

Draw wait (mills) . 10

File [EER00e) Tool Help

El | Hs Mass Ruler Setting. ..
ther Setting...

Presentation ofthe Tools :

[ ] open Tools Inframe

Set

Data Loading: Setting for data loading.

Load signal cutoff: Only the ions with intensity higher than the specified value are
loaded from the mass chromatogram data file (mzXML or mzML). This setting will save
memory use, but on the other hand, it will become difficult to recognize background

noises and weak peaks.

2D View Drawing: Settings for the data drawing on the 2D window.

Draw cutoff (0~1): If the ratio of ion intensity to the highest ion intensity in the view
region is higher than the specified ratio (0-1), the ion is drawn on the 2D window. The
peaks with lower intensities can be recognized by strengthening the color intensity.
Draw wait (mills): Set a brief wait time as milliseconds to redraw the panel. A slowness
of redrawing might happen when a wider view region is displayed in larger window size

and mouse operations such as color strength changing are performed. In these cases,
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the slowness will be improved by setting a brief wait time (~30 mills). On the other hand,
when viewing a small region for many data files, quick responses to the mouse

operation will be expected with no wait time.
Presentation of the Tools: When it is checked, Formula Calculator, MFSearcher and Mol
Viewer are displayed in the main window of MassChroViewer as similar to the 2D

windows. This option contributes to reducing the icons on the taskbar.

Click the ‘Set’ button to update the setting.

Format of the adduct.ini file

The format of the adduct.ini file is a tab-delimited text as follows.

A E o O E  F 5
1 [hal+ 1 1 TRUE
2 [h+HI+ 1H 1 TRUE
5| [M+NHA T+ 1 MNH4 1 TRUE
4 [M+Mal+ 1 Ma 1 TRUE
B[k 1K 1 TRUE
6 [M-H2O+H]+ 1 H He O 1 TRUE
7 M=2(H2 O+HI+ 1 H Hz OHZO 1 TRUE
B [M+ACKN+H]+ 1 CZH3IMH 1 TRUE
5 [M+ACH+Nal+ 1 CZHINMa 1 TRUE
10 [2h+H]+ 2 H 1 TRUE
11 [2MHNHA T+ 2 MH4 1 TRUE
12 [M+2H]2+ 1 Hz2 2  TRUE
13 [MH2Nale+ 1 Ma? 2  TRUE
14 [M+Na+HTZ+ 1 MaH 2  TRUE
15 [M+3IHI3+ 1 H3 3 TRUE
16 |[W-HI]- 1 H -1 TRUE
17 [IMHHC DO 1 HZOO -1 TRUE
18 | [M+Na—2H]- 1 Ma He -1 TRUE
18 [MHHCOO+Ns-H]- 1 HCOOMa H -1 TRUE
20 | [MHHC DO+HR-H]- 1 HCOOK. H -1 TRUE
21 [M-2H]2- 1 He -2 TRUE
22 [M-3H13- 1 H3 -3 TRUE

Column No. | Description

1 Display title

Number of ‘M’ (e.g., enter 2 for [2M+H]+)

Formula added

2
3
4 Formula subtracted
5

Optional mass value
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6 Charge

7 Not used in MassChroViewer

Edit and overwrite the adducti.ini file, and restart MassChroViewer to enable the

modification. The setting of the adduct.ini file is shared by all tools in MassChroViewer.

Advanced use

Standalone execution of each tool

By adding options to the execution command, Formula Calculator, MFSearcher, and

MS2Viewer can be executed as standalone software.

Formula Calculator java -Xmx2G -jar MassChroViewer.jar --formulacalculator
MFSearcher java -Xmx2G -jar MassChroViewer.jar --mfsearcher
MS2Viewer java -Xmx2G -jar MassChroViewer.jar --ms2viewer

Trouble shootings

OutOfMemory Error

Despite the abundant RAM on the PC, a message of ‘OutOfMemory’ error might be
displayed on the black console window. This issue can be avoided by a modification of

the execution command of MassChroViewer.
Open the execution file ‘MassChroViewerRun.bat’ using a text editor such as Notepad.

In the execution command, the part 2G’ in the “Xmx2G’ option specifies the maximum

memory that can be used by MassChroViewer. Please specify a larger memory size
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according to the PC environment. For example, -Xmx8G can be set when your PC has
12GB of memory and other software is not used. You will be able to open a larger

number of data files.

Ex) |java -Xmx8G -jar MassChroViewer.jar

* A decimal point cannot be included in the option. If necessary, specify the memory size
by MB as like ‘-Xmx2500M’
* If you use 32 bit PC or 32-bit version of Java, the maximum size will be around

1300MB.

Overwrite the execution file, then restart MassChroViewer.

The memory use of MassChroViewer can be monitored at the status bar of the main

window.

300

Memory Info: 597 MB used /3.73 GB

Publications

Sakurai N and Shibata (2017) Tools and databases for an integrated metabolite
annotation environment for liquid chromatography-mass spectrometry-based

untargeted metabolomics. Carotenoid Science 22: 16-22

Contact information

Nozomu Sakurai

E-mail: sakurai AT nig.ac.jp (replace AT with @)
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National Institute of Genetics, Shizuoka 411-8540, Japan
Kazusa DNA Research Institute, Chiba 292-0818, Japan
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