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Chapter 1. Basic Operation

This chapter describes the basic operations of Masst+. For details regarding each
parameter upon operation, refer to [Parameter Hint] displayed at the bottom of
each dialog.

GION 3]

Window Width (Points) % 9| o

-

TimesX 10 =

Parameter Hint

f This parameter is for - -
determining peak start Peak Top \
and end. ] =
If the parameter of
"Window Width" is N, | o
peak start and end is the
point that ter N points
are not update the
minimum intensity in case
of tracing data points from
the peak top.

1.1. File Open and Processing

This section describes the steps for performing basic operations such as peak
detection, comparison of MS spectra, and smoothing of measured spectra in Mass++.

The sample data (and sample Python code: refer ”“Script Consol” section) that
supplied with Mass++ is saved in the following location.

[Folder where Mass++ is installed]/Mass++/data

1.1.1. Opening a File

First, open the target data.

After starting Mass++, click [Import] — [Raw Data] from the [File] menu.

B Mass++ (32-bit)
Edit Wiew Processing Tools Window Help

Open... cri+0 | BB & D @ ]
Save... Cirl+S |
Save As... F12
impo (O
rt
Expe LC MALDI Spot File...
{5 Database... |

[Select Files] opens.
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E3LC-MALDI_bsa0.msb
R ETEER ]

Al MS Fies (.raw;".cdf; .wiff;".txt;™.mgf; ".msb; ~|

[ open | cancel |

Here, open the sample data “LC-MALDI_bsa0.msb”that supplied with Mass++.
Select the target file and click [Open]

The sample opened in the [Sample Tree] of the main window is displayed. The top
spectrum (or chromatogram) of the [Sample Tree] is automatically displayed in the
main window.

In this data, a chromatogram opened. This can be closed by clicking the [x] in
the upper-right corner of the window.

Note: If the [Sample Tree] is not visible, click [Pane] - [Sample Tree] from the
[View] menu.

Toolbar

Synchronize Axes

Spectrum
Chromatogram Filter

LDIAOptimize
S/N analysis

1.1.2. Opening a Spectrum

Open a spectrum.
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1.

1.3.

Check that [Display mode] is [Single].

Click on the target spectrum in the [Sample Tree].

The spectrum is displayed in the main window.

Spectra are often compared by opening in aligned windows. As an example here, 2 MS
spectra and 2 MS2 spectra are opened. The MS1 spectra and MS2 spectra are displayed
with icons in the [Sample Tree] as shown in the respective figures

MS? MS?
—MS Spot 7 (13.78) Spot 8:1072 (13,

S Spot 8 (13.88) Spot 8 : 1095 (13.

If [Display Mode] is [Single], a new window will be added as shown in the figure

Window Alignment

The four open spectra are aligned 2 windows x 2 windows for easy comparison.
Although there are several alignment methods, [Auto Arrange Mode] is used here

In [Auto Arrange Mode], the display position of 2 windows can be switched by
dragging and dropping

Click [Auto Arrange Mode] from the [Window] menu.

The settings dialog opens.
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Fixed the number of X ‘

spek 2 =

Select “Columns” or -

e No Image
[Columns]

The number of columns s
fixed.

[Rows]
The number of rows is

3

Lok || cancel |

Set both [Columns] and [Rows] under [Fixed the number of] to 2. Click [OK] to
close the dialog.

The windows will be aligned

R —r————
IS0 0 e WE S D8 R GAT N e
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In [Auto Arrange Mode], to switch a window' s display location with another window s
display location, click the header of one window and drag onto the window and drop.

o 32
St 2 121 13- 11
e TR

St 20 1% (1301 10

The display position of the window will be changed.
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1.1.4. Peak Detection

After the spectrum window is displayed, the spectrum peaks are detected

Click [Peaks] - [Detect Peaks...] from the [Processing] menu.

[1] LC-MALDI_bsa.

Spot 8 : 1072 (13, I
Spot 8 : 1095 (13, ‘
[

Spot 9 (13.98) .
Spot 10 (14.08) W i

[Detect Peaks] opens.

Peak Detector & [MWD | Parameters... |

Charge Detector % [Defauk Charge = | panmeters... |
Peak Fiterng

Methad

I'K 90 Import... | Export.. |

(_oefux |
e ] (Cosea | cancel |

Here, all of the peaks of the MS spectra included in the data are detected.

Select the [MS Spectra] under [Target].

Refer to the individual [Parameter Hint] for other individual settings such as
[Peak Detector]

Click [Detect].

Peaks are detected only on the MS spectrum. The m/z value is displayed for the
detected peak.
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Note: When opening the spectrum window, configure the following settings
automatically perform peak detection on the opened spectrum.

Click [Options] from the [Processing] menu.

File Edit View [Processing] Tools Window Help

(9| @iEE Peaks N
Quantitation -

[1] LC-MALDI_bsa.
Spot 8: 1072 (13

Basic Data Manipulation L4
Advanced Data Manipulation »

Comee

Spot 10 (14.08)

e fes sy

[Processing Options] opens.

[ mooy | ok ][ cancel |

Click [Analysis] — [Labeling] — [Default Labeling] from the [Parameters] menu.

The [Default Labeling] settings screen appears

to
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1.

1.5.

B [1] S50t 8 [13.89): srnarnai T 1143 - LC04L 00 bund. st Co o

e

PO e (==
= Parameters Defauk Chromatogram Labeing
= Analyss §
3 Fitting Scofs [(Imﬂej x| Paramete
© Anahie
- Input/Output
#- Operation
Defauk Spectrum Labelng
ms [uwo | Parameters... ]
Ms/MS. |(Hone) =] Parameter

Defaul Charge Detect

Charge [{Hone) = =0

[ aoow ok ][ cancer |

In this settings screen, the settings for whether to perform peak detection on
the open spectrum or chromatogram and also for which peak detection function to
use in such cases can be configured

Click [OK] to close [Processing Options]

Open fresh MS spectra. Depending on the settings, peak detection is automatically
performed.

Zooming In, Zooming Out, and Shifting

Next, zoom the horizontal axis (m/z or RT) in or out to check the details of
the detected peaks

Move the mouse pointer to the bottom of the graph axis. Make sure that the
mouse pointer becomes a magnifying glass when right—-clicked. Dragging right while
clicking will zoom in, and dragging left will zoom out.

In addition, make sure that the mouse pointer becomes a palm when clicking

The display area will be shifted by dragging left or right while clicked.

+Qy #(My

magnifying glass cursor palm cursor

8 [1] Soot § (KIS scandiumel = 1191 - LOMALDL busdmah [ . [1] o0t & [1389): sconfwrata 1353  LCSALGE_bosd ot Fodu

andin =

Zooming 1in, zooming out, and display area shifting can be performed similar to
displaying the vertical axis (peak intensity). This zooming in and out can be done
regardless of whether peak detection is enabled or disabled
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1.1.6. Axis Synchronization

If comparing multiple spectra, when changing the display width of one spectrum,

the display width of the other spectra can be conveniently changed automatically

in the same way. In this step, the axes display of the spectrum displayed on the
main window are synchronized

Click [Synchronize Axes] from the [View] menu.

% LC-MALDI_bsa0.msb - Mass++

File Edit [View) Processing Tools Window Help
i® | Cyli Pane * 5 i
[sompleTree | Results * jEm——

.88): s

[1] LC-MAL Toolbar »

When zooming the axis display of a spectrum in/out, make sure that the axis displays
of other spectra zoom in/out in the same way

98, 1] 5ot 8 (12.58]: sconbum=8.rt= 1393 - LC-MALDI_bealmaly =

‘¥, (1] 5pot B {13.88): scomum=3,%=1393 - LC-MALDY basi.msb =)

T T T T T T T
W0 320 S %S B3 000 B0 3040 106D 3583 L0 1130 183 LIAD 1108 HED LHMD LMD
=

1.1.7. Data Processing (Smoothing)

The operations that can be done on a spectrum is not only peak detection. This

section describes the noise rejection using smoothing as an example of data
processing to a spectrum.

Here, smoothing is applied to a spectrum being displayed

Click [Basic Data Manipulation] — [Filter Waveform] from the [Processing] menu.

(i
6% LC-MALDI_bsa0.msb - Mass++
File Edit View [Processing] Tools Window Help

(8| [EE  peoks V@i i@a TR
[SampleTree | Quantitation

v
pnNum=8,rt=13.93 - LC-MALDI_bsal

U] LCHALDL b e
[spot 3 (13.98) Mvnnoed Data Mnmpdnmn

Spot 10 (14.08)

Spot 11 (14.18) Options....

Spot 12 (14.28) T 000 H

Spot 13 (14.38)

Spot 13 : 1444 (14.4800) [14« | | j L Ra“ge.ﬁlfﬂ

Snat 14 114,48 ! |
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[Filter Waveform] opens

Noise Width(Da) X 0.40

Damping Rate(0.5-1.5)k 1.00

[ oefaue| [_eer ][ concel ]

Here, smoothing is done using Wavelet. Select [Wavelet Low—Pass]

Click [Filter].

Smoothing is applied to the selected spectrum.

T T T T T T T T T T T T T T T T
WO WO MO MO MO 000 N0 060 K60 S0BO 1O 1120 1340 LIEG 319D 1300 1130 M6 B0 330 B0 MO M0 3000 1SG0 B040 M0N0 1080 1100 1830 3340 1160 110 3300 1230 L340
- mir

If necessary, zoom the display range in and out to check the waveform.

1.1.8. Saving a Spectrum

Save the spectrum after performing the necessary processing.
Here, the spectrum after smoothing is saved in the mzXML format
Select the window where the target spectrum is displayed.

Click [Export] - [Sample...] from the [File] menu.

Open... cri+0 |1 B0
Save... Ctrl+S N .
Save As... F12 =

Import [ ———

fg Close...

{3 Database...

[Export Sample] opens
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Target
@ Current Spectrum
() Fitered Spectra
© Sample

Format X | maXML Fie (*.m2XML) ~ || Parameters...

Set [Target] to [Current Spectrum] and [Format] to [mzXML File (k. MZXML)].
Click the [Parameters] button.

The parameter settings dialog opens.

Export Data Status

[raw data]
raw data

[processed data]
processed data

No Image

In order to output the spectrum for which processing (smoothing, in this case) was
performed, set [Export Data Status] to [Processed Data].

Click [0K] to close the dialog.

Click [Export] under [Export Sample].

[Save As] opens. Input a name to save the file.
For verification purposes, open the output file.

Smoothed data will be saved.

10
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1.2. Heatmap and 3D Display

This section describes how to display the RT X m/z two—dimensional data of LC-
MS, LC-MALDI, etc., in a heatmap display or in 3D.

1.2.1. Opening a File

First, open the target data. As an example here, from among the LC-MS data that
supplied with Mass++, “yeast5_c0.msb” opens.

o086

afajajajajafajafa]ago o

JEEEE

A
i

[0 s Fies (*.raw; ™ cdf" wiff; .o mgf;".msb;” |

Then, open a spectrum or a chromatogram in the data. Here, open a spectrum.

Preparation is complete

1.2.2. Displaying the Heatmap

Display the heatmap of the opened LC-MS data.

Clicking on the window where the spectrum is displayed will activate it. (If only
one window is open in the main window, it has been already active.) The data
including the active spectrum will be displayed in heatmap.

Click the following icon.

File Edit Vi ng Tools Window Help
(B | @

11
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1.2.3.

The heatmap is displayed.

Changing the Display Settings

Under the default settings when installing Mass++, the heatmap will appear as
previously shown. That is, the display format becomes ”Grayscale” and the peak
intensity display scale becomes “Liner”

See the following for how to change the display format for increased clarity, how
to change Scale to Log in order to highlight small peaks, etc.

Click [Options] from the [Tools] menu.

13 (0.0513) [4
14 (0.0540) [4
15 (0.0569) [4
16 (0.0600)

[Options] is displayed

Click [Settings] — [Display] - [Heatmap].

[ pooy [ oe ][ coce |

Select the applicable display format from [Theme] and the Scale of the peak
intensity from [Scale]

By clicking [Apply], [Options] will not close, and the changed display format will
be reflected in the main window heatmap.

For example, if [Apply] is clicked with [Thermography] selected under [Theme] and
with [Log] selected under [Scale], the display will change as follows.

12
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+15) Hewtrmag - ve_Sp. JiSimal - pomtS_ okl ol
R— U

Select the appropriate format and click [OK] to close [Options]

The following explanations will assume the default values for [Theme] and [Scale]

1.2.4. Changing the Display Width (1)

There are three methods for changing the display width for detailed examination
of a particular peak on the heatmap.

The first is to move the mouse pointer to the outside of the heat map display axis,
and drag—and—-drop on the area to zoom in on.

In the following example, dragging is done along the m/z axis from around m/z =
600 to around 800. Dotted lines are drawn at around m/z = 600 and 800

+ {2 Mamtrrg - re_3p_200kmol - yewsts_coumab -
-

=

Dropping will enlarge that area.

'+ ] i - ro_Sp,_ i - ittt

The zoom operation can also be done in the RT direction.

To return to the initial display area, double—click on the window where the heatmap
is displayed

Note: Double—click on the window where the heatmap is displayed after making several
times zooming, the display area returns to the initial state

To “return to the previous display”, click [Undo] from the [Edit] menu.
The method for resetting these display areas is similar for all zoom operations.

Note: For multiple heatmaps, to zoom in on a display range at the same time, check
[Synchronize Axes] in the [Display] menu.

13
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The zoom operations will be linked

+ 110 ra_tp_2004mc - et clL o iho- i | 4 (2] Pt - 55_2008mi_bea 506 - yessts, basd

‘ zoom with synchronizing

A b - S S50k b, St - st bustireat T | 7 (2 st - o000 . yeaets_otma

R E— D -

1.2.5. Changing the Display Width (2)

The second method is to move the mouse pointer to within the heat map display axis,
and drag-and-drop on the area to zoom in on (m/z X RT).

After moving the mouse pointer to within the heatmap display axis, the icon will
become a magnifying glass once clicked

In the following example, dragging is done along the m/z axis from around (RT, m/
z) = (30, 600) to around (20, 800). A dotted line is drawn around that area.

o 2] b %, 00 eSS T —r

Dropping will enlarge that area.

=[] Mmatrap - re_3p_2008n0l - peantd_chura =

"

1.2.6. Changing the Display Width (3)

The two methods thus far only allow rough specification of the zoom region.

14
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The third method is to specify the value of the range to be enlarged
Move the mouse pointer into the display width of the heatmap, and right-click.
The right—click menu is displayed

(1] e - re_Sp_ 250 - yoast3 b o |

[ ———

Import Pesics...
Expaort Paaks.

Copy A8

Prparties

Click [Change Displayed Range]

[Change Displayed Range] is displayed. Input the RT width and the m/z width. The
figure shows settings for enlarging the display from (RT, m/z) = (30, 600) to

(20, 800).
Change Displayed Range [
RTHXK 20 - 30
mizk 600 - soof
[ ok |[ canca |

Click [OK] to close the dialog. Check that the display range has been enlarged

1.2.7. Two-Dimensional Peak Detection

Two—dimensional peak detection is performed to detect peaks on the heatmap.

Two—dimensional peak detection is a form of peak detection that takes isotopic
distribution into account.

Click on the window with the heatmap of the two—dimensional peak detection target
displayed to activate it

Click [Peaks] — [Detect Peaks...] from the [Processing] menu.

Detect 2D Peaks [

]

Peak Detector X [AB3D Peak Detect ',I Parameters... ‘

Test [ Detect Cancel ]

Select the applicable peak detection function from [Peak Detector].

Select “detect MRM3D Peaks” for MRM data.

Because the currently open data is not MRM data, select “AB3D Peak Detect” here.

15
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1.2.8.

Click [Detect].
Two—dimensional peak detection is processed over the entire heatmap.

The detected peaks are surrounded by a blue square. Those peaks that are determined
to have shared isotopic peaks are surrounded by a green square.

Note: If the data is large, two—-dimensional peak detection for the entire data may
take a lot of time. The following describes how to perform two—dimensional peak
detection for only a specific range

First, zoom in on the area where two—dimensional peak detection will be performed

Next, open [Detect 2D Peaks], and after configuring the settings, click [Test]

Two—dimensional peak detection is done only for the display area.

3D Display
The next section describes the 3D Display.

As with the heatmap, the data from the active spectrum will be subject to the
display of the 3D Display.

Click the following icon.

it veasts c0.msb - Mass++
File Edit View Processing Tools Window Help

[ @063 @ BE

*ENN!ENNENEEENEN!N!NEHNENEEF
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1.2.9. Rotation Display

The following describes how to rotate the 3D Display for detailed observation
of a peak.

Move the mouse pointer into the display width of the 3D Display, and left—click.

The mouse pointer will be displayed as an arrow.

Dragging in that state will rotate the 3D Display. Dropping will stop the rotation.

1.2.10. Changing the Display Settings

To change the display settings, access [Options] as with the heatmap display.

Click [Settings] — [Display] - [3D Display]

Options =

= Settings Intensity Type
= Analyss -
& Network Intensty Type ¥ [Relatve  +|
+ Parameters
- Search Engine
View Max Intensky ¥ 25000
- Drawing
+- Window
Heatmap synchronzed Rotation X [

Draw Axes X ¥

Aoy [ ok ][ cancel

Configure the settings for displaying the peak intensity with an absolute value
or with a relative value, and the maximum intensity value to display

Note: When multiple 3D Displays are open, checking [Synchronized Rotation] will
link display rotation.

1.2.11. Changing the Display Width

Change the display width of the 3D Display through the right-click menu.
Move the mouse pointer into the display width of the 3D Display, and right-click.

The right—-click menu is displayed

17



Basic Operation

Click [Change Displayed Range]

[Change Displayed Range] is displayed. Input the RT width and the m/z width. The
figure shows settings for enlarging the display from (RT, m/z) = (30, 600) to
(20, 800).

Note: It is also possible to zoom in the following manner.

Check [Synchronize Axes] from the [Display] menu on the displayed heatmap.

Zooming on the heatmap will also zoom the 3D Display in tandem.

18
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Chapter 2. Differential Analysis

2. 1.

2. 1.

1

This chapter describes how to perform differential analysis between data groups
for biomarker discovery. Masst++ can search for differential peaks by using peak
identification, statistical analysis, and multivariate analysis complementarily

Create Peak Matrix

In biomarker discovery using MS1 data, “Peak Matrix” should be created using MS1
data measured from healthy person group and patient group as a first step.

“"Peak Matrix” is a matrix consists of each MS data name, peak positions, peak
values, identification results, statistical test results, and so on.

In the peak matrix, if peaks do not exist in healthy group commonly at a certain
position but exist in patient group commonly (or vice versa), such peaks are

“biomarker candidates” that discriminates the disease

This section describes the steps for creating peak matrix using following sample
data that supplied with Mass++.

(1) yeastb_c0~2.msb

Data consisting of mixed peptides derived form 5 kinds of yeasts

(2) yeastb_bsa0~2.msb

Data adding peptides derived from BSA ( bovine serum albumin) to (1)

In this case, the peptides’ peaks derived from BSA are expected to exist only in (2).
In Mass++, wizard helps to create peak matrix.

Note: If you want to conduct database search to identify the peaks in peak matrix,
you must establish database search settings before creating peak matrix.

Refer to [Identification] section to check database search settings

Note: Mass++ can crate peak matrix of MS data with LC (LC-MS (ESI), LC-MALDI),
and without LC (MALDI).

Note: It may take a long time to create peak matrix depending on data size

Peak Matrix Name

Click [Quantitation] — [Create Peak Matrix] from the [Processing] menu.

I Mase++

File Edit View [Processing] Tools Window Help
e m :[E-g Peaks

oW Paak Matrix...

Manipul; ] -
Basic Data Manipulation Simca Display...

Advanced Data Manipulation .

Options...

[Create Peak Matrix] wizard is opened and [Peak Matrix Name] is displayed

20
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2.1.2.

Thi windiwm Bibs you b crasts paak matri fof guintEston.

Tt T e ST RO

Enter peak matrix name in [Name].

Go to next step.

Click [OK].

Group Settings

[Group Setting] is displayed.

Normalization

ET Alignment

Pesk Detectian

Peak Analysis

Breed B &de
St the standard amoh. The standd e s sed i AT e,

Sandard Saple |

Register group name in [Groups].

Click the next icon.

[New Group] is opened.

Groups

Bes=se

21




Differential Analysis

[ New Group ﬁ-‘

Name X  Control

Defaul

ame “ | Nolmage

add || cncel |
Enter the group name in [Name].
Here, enter “Control”
Select [Color].
Click the place colored square.
[Color Setting] is opened.
Rt (et
R E(B)
| Wl ol | I N =
N . I N .
Ly
I N B BN e . .
| B B B I N .
| N N | =
{'ERS LI ER(C):
- r_r— —r
- —r
( EOFEERID) > ]
[ ok ][ Fedm |

In this guide, select color blue

After creating peak matrix, peak profiles around each peak position (RT or m/
z) can be displayed.

In the peak profiles, each peak is colored with group color.
Click [Add] in [New Group]
Group name is registered.

Groups Sarphes
Control

Register the samples of each group.

Click the next icon.
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Samples

[Select Files] is opened.

Select “yeastb_c0.msb”, “yeast5_c0.msb”, and “yeast5_c0. msb”

EBlesee

Click [Open].

Samples are registered

that come with Mass++.

Groups
Control

Samples
C¥Program Fies (xB6¥Mass++¥datagyeast5_c0.msh
C¥Program Fies (xB86 ¥Mass++¥data¥yeastS_cl.msh

Repeat these steps as many times as necessary.

Register “yeastb_bsa0.msb”, “yeastb_bsal.msb” and “yeast5_bsa2.msb” to “bsa” group

in a similar way.

Groups
Control
BSA

Samples
C¥Program Files (x86)¥Mass++¥data¥yeasts_bsal.msb
C:¥Program Files (x86 Whass++¥data¥yeast5_bsal.msb

< [ L]

@

Set color red.

After registering data,
in [Standard Sample]

Here, select “yeast5_c0.msb”

Groups
yeast
b

Samgles
C¥Program Fles (xB6 WMass++¥datasyeasts_bsad.msb
C:¥Program Fies (xB6 WHass++¥datavyeastS_bsal.msb

zl = ] »

ErE®e

B= ¢ 8 e

Select the standard sarmple. The standard sample & used in RT algnment,
nonmalization and 5o on.

[ stancie sarpie[veasts. co.med

Go to next step.

Click [Next].

register standard sample which is used at RT alignment
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<Bad<| HNext > l Skip ][ Cancel ]

Note: If you want to change group name,

is opened.
mark icon.

If you want to delete registered groups or samples,

click pencil mark icon. [Edit Group Name]

click trash box

Groups
Control

BSA

Bl @

Note: If you want to go back to the previous setting step (ex.

click [Back].

[Peak Matrix Name]),

| <ok JJ texc> ||

skp || cancel |

2.1.3. Normalization

[Normalization] is displayed

Create Peak Matrix

-'I}'.I. Kosmalization
Puk Fiter

Intensty Range

BT Range

ot the mamralnaton fter and mithad, Noralzton Fite 8 ool

Usng ¥ | Spectrum Peak Detecton = |

Peak Detector & | AP Puak Detecton = |

Irtensty Valie Troe X

ElFM @9 e | o

Sat norraknaton methds.

Mot aweatng nomrakiiton

Awiokte =

No Image

|tk || West: || Skp

| Gancel |

In this panel,
detection.

set parameters for peak

intensity normalization before peak

If performing normalization is required, select [Executing normalization].

In this guide, normalization 1is

“"reproducibility of the peak intensities is enough”

Select [Not executing normalization]

not performed under the assumption that
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2.1.4.

Controls on the

Go to next step.

Click [Next].

panel disappear.

-

B

I Narmalization

&

=
2
e

&
3
3
a
2

Peak Detection

Peak Analysis

Dthers

CEsE6

[ b |[wez> J[ s | coce ]

RT Alignment

[RT Alignment] is displayed

Hormalization
Peak Detection
Hﬂi Peak Ansiysis
E:] others
RT lgrment % |AB3D Algnmen: (TIC Pattem) = | Parmeters..
“ | Nolmage
< ek > b Lancel
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2.1.5.

reproducibility of LC is sometimes inferior to that of MS.
Here, Align RT (Retention Time) that is shifted a little for each data.
Mass++ aligns RT using similarities of TIC waveform among data

For LC-MALDI data, scale TIC waveform in [Scaling method for TIC pattern] if
necessary.

In this guide, RT alignment 1is not performed under the assumption that
“reproducibility of RT direction is enough”.

Click [Not Executing RT Alignment]

Note: In the case performing RT alignment is required, the parameters of RT
alignment is adjusted beforehand in [RT Align] dialog. You can open [RT Align]
dialog by clicking [Advanced Data Manipulation] — [RT Align] from the [Processing]
menu.

Go to next step.

Click [Nextl].

Peak Detection

[Peak Detection] is displayed

‘Craate Posk Matrix - ' ) ===

Salect th pik dutecTion mathad,
Debermnatng peai mathod makes peak matri rows.
orl Caleulitng peak vl mathoed fils ek mate.

Peaik. Portion Deteminacon

lvmvmsx Labeing And Mesge = | Parameten... ]

di Pesitions dl Values

| —
| Izmsnm-c Chegematogram Peak Search = | Paametess... I

ol Vabues

l Segplementing Cel Valse Method % (B | = ]

Select 3 supglementrg<ebrakie method to Bl =
cals which Can ot B CRCUBCRS DAk valse. No Image
IF “(Most]" & sat. the cels ane fled with blnk.

1 0" s 4t the ol are fled weh 0,

If "Area” 5 sef, the celk are filed with smectum |

#ed within miz o RT tolerane.,

[iNsea)]
{none}

[0
(]

<tk |[ea> ][ g0 ][ cnen

In this panel, set peak detection function.
In [Peak Positions Determination], detect peak positions

In [Peak Values Determination], peak values (intensity or area) are calculated
at detected peak positions

In this guide, select [Labeling And Merge] as a peak detection function from [Peak
Positions Determination]

26



Differential Analysis

Set [Labeling And Merge] parameters as follows.

[ox ][ con |

't Tl (som) % 10.0
Retenton Trre Tl [me % 05
ety X 10080.0
Peak Fler

Peak Detector ¥ |ABD Paak Datect ': E RREENEEY |6

[reak PiHM (mn) & .04

RT Toamce X 05
Humber of Data Points X 5
i Teaae X 0.25
Isotopic Cusiterng
mz Tl (pom) % 13.0
Pk Dbechar - | Mo image Fetenbion Tie Tol (mn) ¥ 0.1
[ABID Paakc i]
AR Hh peak den Carge® 1 =
rm:mvaw
‘Aigeethims for Bomarker
Dacovery 1
B Dwwopment wing
LMl
[detect MRMED Peaia]
Targetnd Mz nege(DB) -

Piai Paciong
Marge bnbensiy Fatio X 0.1

Pisk Fiter
Peak Sgan (mn) % 0.1

Weight of Lot Mimirum ¥ 0.5

Remave lioa-Botopic Data Ponts [

Humier of Undulitions on Paak & 3

Baseine Meshod |Medan of Daca Ponts = |

= Buselne lntensty Rato . 0.5

.M..,.. )

Remove Shoulder Peais

miz Tol (ppm) % 150.0
Retuntion Tree Tol (mn) X 0.8
Intensty Rata X 20.0

Ramave Contmuous Peaks

myz Tol (ppr % 30.0
Ratention T Tol (me) % 0.5
Intenaty Rt & 05

Batopic Clstenng

Intensty Ratio X 0.1

Remaove Hon-Custered Peaks [
Output Only Monosatopic Pesis |

(e o

No Image

[Coc [ ana ]

In Mass++, you can select peak type (spectrum peak or chromatogram peak) to create

peak

In this guide,

matrix,

create peak matrix of chromatogram peaks.

Select [Chromatogram Peak Search] from [Peak Search] in [Peak Detection] panel.

Set parameters in [Chromatogram Peak Search] as follows.

f
Beak Search X 1mwmmmsam ‘! Parameters... I

Here,

] O T T —

RT Tolkrance & 0.5

mf'z Tolerance ¥ 0.25

Defuk |

Duta Manguliton - ["NoImage

Cox [ ool

“Chromatogram Peak” means peaks of MC(Mass Chromatogram) derived from m/z
range set at [RT Tolerance]
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2.1.6.

2.1.1.

Mass++ can create peak matrix of peak intensities and that of peak areas

Here, peak matrix of peak area is created as an example

Select [Area] from [Peak Value]

If you select [0] from [Supplementing Cell Value Method] in the [Peak Detection]
panel, the blank cell is supplemented with “0” to blank cells where no peaks are

detected corresponding RT and m/z

If you select [Area], blank cells are supplemented using peak values calculated
from spectrum directly

Here, select “0” to confirm that the blank cells are supplemented
Go to next step.

Click [Next].

Peak Analysis (1) Peak Scaling

[Peak Analysis] is displayed

San parmeatans fa7 Pk BBl 304 SAakEe.

& Executng peak scalng Mot Exexstng peak scaing

Faak Sealing

scaing

% S Brx &9 e

# Executing peak analyss Mot Execstng peak inalyss

Anghyis

SR @9 e

Set peak calng methiads for adjeitng peak
vaises.

© | Nolmage

<Back | bets ) Gancel

In [Peak Scaling], set parameters of scaling for peak values in peak matrix.
In this guide, create peak matrix without scaling.

Select [Not Executing peak scaling]

Peak Analysis (2) Statistical Analysis

In [Peak Analysis], set parameters for statistical test for between groups in
peak matrix.
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2.1.8.

Here, perform “Welch’s t test”.

Click the following icon.

_x_ﬁ_q__ Export... |

Statistical test selection dialog is opened.

Select [t—test].

Click [OK].

[t-test] is added to [Analysis] list.

Go to next step.

Click [Next].

|5

Analysis M} Faramekerzi:

Default
Analvse No Image
[t-test]
[ANOVA]
[Mann-Whitney U test]

Cancel

Peak Analysis

Analysis
t-test

Others (1) Identification

[Others] is displayed.
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e

RT Tokeance & 0.5

iz Tokeance € 025

Spactum Peak Dutector ¥ [GI0N = | Prnete.,
Charpe Detector X | Intensty Rate Charge Detect = | Parameters..

P it
| Peak Fier

Es % @9 mot. | eoor.

Ingestt appended information fo dentfication. = anma;a

[emo [peor> ][ 5w ][ goce |

In this panel, set parameters for database search.
Here, use Mascot MS/MS Ions Search.

Select [Mascot (MIS)] from [Search Type]

Click [Parameters]

[Mascot MS/MS Ions Search] is opened.

Refer to website of Matrix Science (http://www.matrixscience.com/) for details of
each parameter.

In this guide, search using following parameters.
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(e .

N Fuoed Modfications Paptds Tokranca
ramex [ Hadfication Hame peptide Tol X | 0.1l
[ Acatyl {h-tarm)
3 Acet (K) Paptide Tol Unk %
[ Amidated (Cterm)
[ giotin (H-term)
erae [ [ Biotn (K) Dewemmam(u;c!x
B2 Cartamidomativ! (C) MS/MS Tolerance
[ Carameyl (N-zerm})
Database % [ Cartarmyl (K) MS/HS Tl ¥ 0.03
1 Sehictad
M5{M3 Tol Unit X |:-
Varable Modiications =)
Tasonomy & (Al entres g || Modiiceuon Hams Peptide Charge ¥ [1+, 2rand 3+ =
[ Cation:Na (C-term)
[ Pyrlethd (C) Mass ¥ |Menosotopc =
— Gt oo i
om0 S—
[ Methyithia (C)

. 1 Selected Eror Toerant  Decoy [(one) 7]
Nlowed Mased Genages (1<) Deply al modeiatons [ Report hum % (100 =]
Quantsaton ((hooe) __+]

Min, Probablity ® 0.05
The emes window on axpenmantal peptide mass values. - Nulmm
Lo ]

In this guide, set parameters for peak detection function as follows.

Spactrum Peak Detactor ¥ |GION

Set other parameters shown in [Others] panel figure

Go to next step.

Click [Next].

2.1.9.

=

Others (2) Peak Merge

Peak merge setting panel is displayed.
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In this guide, crate peak matrix without peak merge

Leave [RT Tolerance] and [m/z Tolerance] blank.

That’ s the end of the parameter setting for creating the peak matrix.
Click [Next].

2.1.10. Setting Parameters List

Setting parameter list is displayed

b Menticaton{Mascot (MIS])
- Mgrps Mgt Peaks(RT Tobe-1 000003 i Tabe-1.000000)

BT |

Fad | ancel
If you want to change parameters, click [Back] and go back to the objective panel.
After parameter settings are completed, click [Finish]

Creating peak matrix is started.
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Applying Peak Matrix Settings [

Peak Detection

Elapsed Time: 00:00:06
Estimated Time: 00:00:27
Remaining Time: 00:00:21

(©) Peak Detection

2.1.11. Peak Matrix (1) Created Peak Matrix

Creating peak matrix is completed

Quantitation B =)
Selected Matrtc: |yeast+BSA DR
(=)

RT mz Charge Substance p vale (t.. *
0.030000  448.107086 0.284311
0.060000  467.102957 0.050512
0.020000 447116089 0.201456
0.105000  505.0%6257 0.482065
0.120000  520.135376 0.935206
0.120000 610190430 0933838~
F n v
)
No Image
[ Edt. | [ gose |

Peak positions (m/z), identification results (Substance), statistical test results
(p value) and peak values are listed.

2.1.12. Peak Matrix (2) Sort

After creating peak matrix is completed, peak matrix is sorted in ascending
sequence.

Here, re-sort in p value of U test.
Click [p value (u-Test)] header of peak matrix.

The peak matrix is sorted in p value of U test
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Quantitation ot
Selected Matrec | yeast+B5A -; E
8 &

RT mz Charge Substance | p value (...
26.956667 582828491 0.000000
18088333  417.878510 uTezo_H..| 0.000001
24350000 535306274 0.000001
25058334  TI2A14673 0.000003
18.123333  490.530792 0.000004
47.145000  411.089111 0.000008 2. |k
. m v
=
No Image
[ Edtn | [ cose

You can sort by keys in a similar way.

Note: If you click same header once again, the column is sorted in descending order.

2.1.13. Peak Matrix (3) Confirming Identificatoin
Results (i)

Identification results of each peak is listed in [Substance]
Blank cell means that no compounds are identified at the corresponding peak.

Confirm that peptides that derived from BSA are identified with specified p value

Quantitation @‘
Selected Matric. [yeast+85A - @
=)
RT myz Charge Substance  p value (t... re_5p_20...
18243334 447.274597 ADHS K 6658683....
18.088333  417.208588 3268.327...
27033333 S82.308472 6048.719...
22576666 652.367310 1139.119...
20.184999 461753296 2124.356...
26520000 571754883 29561.62...
i y
(=
Mo Image
Ede. Close

2.1.14. Peak Matrix (4) Confirming Identificatoin
Results (ii)

You can confirm the details of database search results in [Search Engine Results]
dialog.
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2. 1.1

Refer to “Identification” section for their details.

5. Peak Matrix (5) Displaying Peak Profiles

and Box—Plot

It is not recommended to evaluate whether the peak is a biomarker or there are
expression difference of substance that are derived from peak based only on p value

Even though p value is less than specific value, it is possibly that the dispersion

among peaks is large, or noise is detected at peak detection.

It is important that checking peak profiles with the results of test.

Masst+ can display peak profiles around its peak position in peak matrix and

display peak value with box-plot

Click the objective peak row.

Peak profile and box-plot are displayed

Selected Matric: yeast+85A =

(=)

RT

18.243334  447.274597
18.988333  417.208588
27.033333  5682.308472

201845999  461.753296
26.520000  571.754883
1 m

mfz Charge Substance p value (t... =
ADH4_KLULA : Akohol d... 0.200917
ALBU_BOVIN : Serumal.. 0.000895
ALBU_BOVIN ; Serumak.,  0.000575
ALBU_BOVIN : Serumal..
ALBU_BOVIN : Serumal.. 0.000430
ALBU CANFA :Serumal.. 0.000210 ~
v

653.367310

-

No Image

A 2N M4 T 8 LB 216 ZA% 223 4 A8 20 DA N7 A0 243 a8 M8 i3 38
"

(e Jsnow e tin]

==
—

Note: In this guide, box—plot is not displayed, because this differential analysis
is performed using 3 vs 3 data. In the case of 5 vs 5 vs b differential analysis
as an example, box—plot is displayed as follows.

e —
2000
3000 +
3
-
3 20001
16004 1
e a— + |
| PR B
. ool moo2 moo7
n=9) (a=%) (a=3)
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Black line in peak profile dialog is peak position.
Confirm that peaks are shown with colors that are set at [Group Settings].

Note: If peak profile or box—plot are not displayed, click following icon.

| RT m/z

2.1.16. Peak Matrix (6) Exporting Peak Matrix

If you want to export peak matrix as text format, click following icon in the
peak matrix dialog.

u.uvuuuu
0.210558
1.042565 ™

[Save] dialog opens, and input a name to export the peak matrix.

2.1.17. Show Peak Matrix

If you want to display and edit peak matrix that has been already created, do
as follows.

Click [Quantitation] — [Show Peak Matrix] from the [Processing] menu.

B Mass++
(File Edit WView [Processing | Tools Window Help
Peaks b | 1R B
L Craats 1

Quantitation

Basic Data Manipulation
Advanced Data Manipulation

[Quantiation] is opened
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‘Cuantitation ﬁ‘
Selected Matrie: | -
(=)
RT mz Charge Substance  pvale (L. re_Sp_20..
0030000 448.107086 0.284311 4333.877... J
0060000  467.102997 0.050512  S688.818...
0090000 447.116089 0.201456 20822.38...
0105000 S05.058297 0482065 21249.198...
0120000 520.135376 0.935206 7109.199...
0.120000 610190430 0.938838  1620.883.. ~
4 ] 0
L)
No Image
o

Select objective peak matrix form [Selected matrix]

Confirm that the objective peak matrix is displayed

Edit displayed peak matrix as follows.
Click [Edit].

[Create Peak Matrix] is opened.

craata Peok Mot

Select the lbem T0 edt.

Create Peak Makrix

KT Algnemet
& Peak Detection
haakc Anabyss

Maerge Matr Pesks

Select the objective control.
Click [Nextl].

The panel is changed

After changing settings, click [Next].
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2.2.

2.2.1.

Changing of the setting parameter list is displayed

Crasta Pask Matr

Inpet operations: for peai matrac are beiow.
I there i no probier, cick the Frish button to make 3 peak matr.
Otharwas choic th Prv BULton o chand the SLTNgS.

Puak Detecton{Spectnom Pesia)

< Back frah | < Cancel

Click [Finish].

The peak matrix is recalculated

SIMCA Display

SIMCA Display plug—in loads and displays three types of plots (Score plot, loading
plot, and S plot), which are generated by analyzing “peak matrix” by statistic
software SIMCA. Peak matrix is derived from MS data for biomarker discovery. SIMCA
makes it possible to confirm the validity of biomarkers with reviewing the original
spectrum of biomarker candidates, which are found through the analysis of SIMCA.
This guide describes just an example of how to make use of SIMCA, see “SIMCA
tutorial” for more information.

Pass Peak Matrix to SIMCA

Import “yeast+BSA. txt” file, having exported in “Create Peal Matrix” section,
into Excel. Then, insert “Number” column at the initial column. The “Number”

column should be numbered consecutively starting with “17 (as a result, the
number of the last row equals to the number of samples).

Insert a new blank row and enter the values bellow to the cells of this line

«Column A: “0” (This value is just a dummy and any string except for blank
is acceptable)

« Column F: “y-val” (title stands for being objective variable)

«Column G - I: “0”
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«Column J - L: “50” (contents of BSA)

@] yeast+BSA
B (o3 D E E (e H 1 J K L
1 fnumber m/z Charge Substance p value (t="re_5p_200fire_5p_200fire_5p_200f5p_200fmo 5p.200fmo 5p_20‘.}frml_|
2 voval 0 y] 0 1) £0 1)
3 1 003 448107 0284311 4333878 5443824 7121269 974163 5930426 3642542
4 2 006 467103 0050512 9688819 1831007 2253881 43854 6820787 2211957
5 3 008 4471161 0201456 2082239 6075264 2525499 174368 1116299 8115728
6 4 0105 5050983 0482065 2245198 1586093 680404 7188467 1824153 7736091
7 5 012 5201354 0935296 7109199 1147366 9799122 3191118 7113829 1945031
8 6 012 6101904 0938838 1620883 3338569 4833511 1118219 3167845 8864847
9 7 015 4320014 0887554 6138941 1721486 5573773 1324721 3911425 B47186
10 8 0165 4680956 0276394 2689221 2623309 8187103 1417569 4054763 3305308
11 9 0165 5031002 0260446 1164261 362201 1188012 351743 4934131 1367538
12 10 0185 5381711 0854414 1160947 7226685 1826942 13067090 5432136 4467726
13 11 0252366 5197861 1 0886468 2927503 8608229 0 4978872 3998185 3790732
14 12 0255 4150304 0388103 5338359 9806835 3476376 1198434 5052619 2362547
15 13 0255 5361736 0465779 519695 1952061 5409316 2394385 2484313 1226167
16 14 0285 5041093 0291089 9835941 1092134 2875269 1581241 8535655 5551369
17 15 0285 52114 0210638 1949858 1082972 3274463 3574897 2832154 1246723
18\ 16/ 033 5191318 0545923 1072862 6224151 3435772 1675259 204466 2387703

After completing these modifications, save tables as a csv file

Click [New Regular Project] from the [File] menu on SIMCA. Then select “veast
+BSA. csv” file, having been saved at the previous step, from the file open dialog

Ok %295 R
Home Data  Anaze  Predit  Plotlist  View

¢ New Regular Project | » Create new project ..
_J . Regular Project ummai
~u - e = il of Fit -
;7 Open Ctri+O T[m:mmunlmmmum
| - tri= L Create new project from regular ift+ N .
i data.
i *
f A
Gl Print »
M
anage 4
4 7 Import
e Generate Report
H
{ 2) Project Options | 23 SIMCA Options || X Exit siMCA

[Select Delimiter] is opened. After confirming that [Comma] is being selected at
[Delimiter] and that the first line of the selected file is being displayed at
[File Text:], Click [OK].
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I number RT,m/fz,Charge, Substance, p valui I

Delmiters

O Tab () Semicolon

©) Space

[ ox |

Note: You cannot load the file correctly if another software such as Excel is
opening “yeast+BSA.csv’ .

Click [Yes] with no regarding to the following warning.

i There are 1 column(s) that only contain taxt or are empty. Do you wish to exdude them?

[D)pon't show this message again
| Yes | No

The content of “yeast+BSA.csv” files is shown in the grid of the SIMCA main
window. Click [Transpose] from the [Edit] menu.

Qi9-0- KhAds

_ Home Edit View

[ i — r B spit Column B [ 2| Ascenang
HEBh - @ : T w
=] Merge Columns 21 Deseending
Column Row  Irsert Imsert Detete St W . Clear Apply
Row Column = - S Merge spreadineets | Fommatting Formatting =
Indénii Reis & Columng Miige Formatting Sar

Then, select [Primary ID] and [Y] for the headers of the first and second columns
respectively. Likewise select [Primary ID] for the header of the first row and

yval 0
0.284311 4333.88
0.050512 $688.82
0.201456 20822.4
0.482065 2249.2
0.935206 7109.2
0.938838 1620.88
0.887554 6138.94
0.276394 26892.2
0.260446 11642.6
0.854414 11609.5
0.886468 2092.75
0.388103 5338.36

]
5443.82
15310.1
607526
1586.05
11473.7
3338.57
1721.5

2623.31
36220.1
7226.69
860823
580,684

7121.27
2518.8
25255

680404
9799.12
483.351
5573.77
8187.1

11690.1
182694

347638

[Secondary ID] for those of the second - sixth rows.

974.163
438.54

174366
7188.47
319112
1118.22
1324.72
1417.57
3517.43
13067.1
457,687
119843

5930.43
682.07%
11163

1824.19
7113.83
3167.84
391142
405.476
4934.13
3214
¥0.819
5052.62

2211.96
8115.73
773609
194503
886,485
471,86
3305.31
13675.4
446773
370,073
2362.58
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el"l'(“'&-ian' SIMCA import - [yeasts BSA]

Home
_f__] = & Cut ) FindReplace J
I QFW X ¥ ) Gacopy ) undo - i
Class W m! X Variables Y Variables  Paste Import
o Date/Time ™ Redo - Ancther
Editing

Variable Types

Chipboard

4333.88 0688.82 208224 2249.2 71092 162088 26892.2  11642.6  11609.5
5443.82 193101 607526 1986.09 114737 333857 17215 2623.31 36220.1 7226.69
7121.27 | 22538.8 25255  6BO4.04 979%.12 483.351 557377 81871 11890.1 1826.94
$74.163 438.54 174368 7188.47 319112 1118.22 1324.72 1417.57 3517.43 13067.1
593043 682.079 11163 1824.19 7113.83 3167.84 3911.42 405476 4934.13 5432.14
3642.54 221196 811573 7736.09 194503 886485 9471.86 3305.31 136754 <4467.73

Click [Finish] from the [Home] menu. The file save dialog is opened. Save SIMCA
project files (in this document “yeast+BSA.usp” ).

Click [Yes to All] with no regarding to the following warning.

The term ‘67 contains only 0 values different from the median. -

a

Do you want to exdude this term?

L Yes | [ vestom o [ nowar | [ cance |

[Project Window] is opened.

[ J1° PR R
HMome  Data  Anslyze  Fredit  Plotdbst  View

) oo As = 3.‘ o Two First 1k abt | Obse
. . @*Em' e il Ak AR o

i i v ingt Hetela it
Dataset | Statistics R Deiete- churtg" Autot & femers Ovi huSu mw Searei Loadingt h g s DMod Ve
Dataset Wrkset - Fit model * Dugrostics &“ﬂwl‘ll«\
Marked Items 3 x
Primary ID
There are no Rems to show,

Double click the first row displayed in the [Project Window] list. [yeast+BSA] is
opened. Click the [Workset] button. The [Workset] dialog is opened. Confirm that
[Overview] tab is being selected.
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- ™ W T SMCA (4] - [yeasts BSAusp]
Mome  Data  Anate Precat  Poblist  View
m B Mew as - b Twro First =g ‘, J i - 1 Observed vs. Predicted
Statisties % Bean- o\.::u Rutore © Ov:n-n(w S-u.m-!ql Stores Londing: Hn‘:::’:nwgs. o::;: A
- - B oeiete - gt Type - © Remove ofFit- - - n- - v
Dataset Werkset G Ftmedel Disgrestics & Interpeetation
Marked Items 3 % Project Window - Active model: M1 (PLS)
Prieviary 1D

There are no items to show.

O (0
€ yeast-B54 - ML casn Grerview | Variables | Ctservations | Transiorm | Loe | Expend | Scale | Spra:
i Tite Unitied | Variables: 4247 (4=4286, ¥=1), Expanded terms: 0, Lags: 0
Type: PLS. Observations [N)es, Varisbles [K)4ZE7 [Xad 286, 1] Primary 1D Tranatormation
T - X1 —
Component|R2X | R23(cum])| Eigenvalue| RIY| R2Y{eum)| Q2| Limik| 2(cu)| Significance Ikerations X
o Cent 1 X3 p—
. x4 -
x5 -
X6 —
X7 -
va
Cservstions: §
| Primary I Class.
e Sp 2007mal - yess1S o0 mab. -

From the [Observations] lines in [Workset], select lines containing
“yeastb_c0.msb” - “yeastb_c2.msb” , and click [Set Class] - [Class] from the
right click menu.

(Morset e e e |

Overview | Variables | Observations | Transform | Lag | Expand | Scale | Spreadsheet |

Variables: 4287 (X=4286, Y=1), Expanded terms: 0, Lags: 0
Primary ID

g

ng

&l

PEEETTELG
%
3

EERENE
5

ggeggge §
PTHiiilg

PEEib L

=
-

Sp_200fmol_bsa_S0fmol : yeasts bsalmsb —-— ﬂ
Sp_200fmol bsa_S0fmol : yeasts bsalmsb —

Include

Exclude
5p_200fmol_bsa_50fmol : yeast5 bsa2 msb Set Class ki) No Class
Select All | Class...
Missing value tolerance Observation Label  »
. . As model
Varisbles:  50% Observations:  50% I Check Missing Values_ I E
Use Simple Mode | Model type: |PLS ) oK _J[ &t [ A7)

[Select Class] is opened. Select “1” from the [Class] combobox and click [OK].

Select an existing dass or enter a new name.

(o | come
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Consequently,
“17’ .

You can select the algorithm of statistical analysis via [Model Type]. See

13 Tutorial” for detail of each algorithm. Here,

Likewise,
“yeast5_bsa2.msb” to

[Class] of

“2” .

“yeasth_c0.msb” -
set [class] of lines corresponding to

“yeasth_c2.msb”

are set to
“yeast5_bsa0.msb” -

" Workset

Prasary 1D
X1
X2
X3
X4
X5
X6
X7
Lwa
Chgervations: §
Primary ID
18 Sp 200fmal : yeaits ¢l meb
e 5p 200mal : yeastS o lmsh

_2001mol fs_Sifmal | yeast! £
S0_200imal s _S0mol : yeasts bealmsb
52000 mal s _S08mal : yessth baalmab

Overvien | Varisbles | Observations | Transtorm [ Lae | Expand | Scale | Soreadsheet|

WVarisbles: 4257 (X=4248 Yo 1) Expanded terme: L Lage: 0

Migzirg value tokerance

Varisbles: 50 Chservations: 5N

l-ﬂ_-m

Tranglormston  Expardsn Sealng 5. Bk Lag -
o o ™ ;|
= = W = =

w

W —

w

W —

W - =
Class
1
1
2
2
[ Gheck Missig Vakues A et

- —
[ Use Sinple Moda mw‘o@ﬁ—m -l [—3 [ Fedn ][ au )

“SIMCA

select OPLS-DA.

Open [Scale] tab. After setting [Type] in the [Set Scaling] region to [Par], select
all rows in the [Variables] list. Click [set] at the right side of [Par].

Consequently, [Type] of all lines of the Variable] list are set to [Par]. Click [OK].

 Workser

Varisbles: 1137, Selected |

x4 Par
w5 Par
X6 Par
®7 Pa
®i Par
xq Pear
® 10 [
® 11 [
X1 Far
x 13 Par
x4 Par
X105 Par
X 16 Par
X7 Par
X g Par
x 13 Far
X Par

érd [¥]

| Overvien | Varisbles | Gbservations | Transtorm | Lag | Expand | Scae | Spreadshent]

.[ Use Sinple Mode | Model type: [OPLS-DA

Fgm

Set Scalne
Biock Moditer  Awe Std. Dev. = 2
] 03 (1) "
1 2390ee004 1505e=004 1 10|
1 51 un
Block grewght. | Set
1 E 5550
1 6 1208 D7 | B
1 ] Modiier
1 ns 1004004 1 ’S||:
1 1365e=004 117%e=004
' mn 1 [(Setan]
1 Wi HE
| 15 5 [ BesdScalrg. |
1 1826e=004 178%e=004
1 sht 1557
1 ] "
1 Zhben0i 1042ee0i4
I " 5197
1 F32benbid 2 T0be= 004
1 s 08
| n s =) [ Scale tram Sec. [ s> |
[#]Show statistics [ Custom Sealme => |
S e e

Click [Autofit] from the [Home] menu.
size of dimensions for modeling

regard as optimal.

In this example,

[Autofit] selects automatically the required

three dimensional modeling is
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[ T R R
Data  Ansbze  Fredkt  Plobist  View

e

Tools  Layout

Home
¥ i B Mewr s~ Two Firs 'S J'g.:.’. L Observed ve. Predic
il ga | 3 o va WM gk gk L
Dutsiet | Statiitiss  New Change Ovérview Summbty SCorel Loadingd Hotelng's DMadx
- - Bl Detete = moder Type - ofFt~ - - - B
Dataset Workset Fit model Dixprostic & Interpretation
Marked Items 2 X Project Window - Active model: M1 (OPLS-DA)
Primary ID
He. Muoded T, A
There are 1o tems to show. - o v S

Click [Overview] from the [Home] menu. Score plot and loading plot are displayed
at the left—top and left-bottom respectively.

SIACA {4 - [yt BEA urg]

Ok KD ENA
Hame Duats Anstyze Prodect Potnt Vi Teah Layout
T ol [ M = PR B o ke | L Otvarerd v Poestea
00 omgs o Mos[aim e # o o L0
v ‘Scoar Laadnge Hetelimgs
- - Bl gt 0 fmoen v e = e W
Datet wortaet remosn ugnestc B trepretabon
Mariied Inems. B X Dropect Wiedow - Active mosdel: M) [OPLS-A)
| © ™ Mo 7 A N
Thire are i3 R 15 shiom,
— Seeee Scumer Pt [ME] o@E Ao L Pt [
yeasts BSA ML (OPLE.DA) u:
Scaled proportionally to RIX u: W
Colored according to classes in M1 |
] i
prrind ol
¥ a0 Wrete 159 o8l
o 3 oo Lo
I | sy . B 8zl
2 a0 L " bis -
= om0 { oo [ i
1o
B s s - & &
e 10000 RS ™ 0 200 00 ) ¥ ¥
Rx(a) = 000 Mxision Comp 3] % 0,436 K1 Mpse: moRel i1l T2 (90N
== Loucing Sestier Pict (M| = 5 T | Ly 0 i (ML)
yeast+ BSA ML (OPLS-DA) T
Hormalized to unit length L AR
Cotored stearding 1o model terms g
4 L] as
= o3 ® L 04 |
P ® o B B Siia 9. 4

You can display S plot by

clicking [S-Plots] - [S-Plot] from the [Analysis]

menu.
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O AL F A ] - [yt~ BSA amg]
BB e o e mwsa mem e Lot
AL e [T 2
® 5 i, v WL
Wiglst i--_s-u.w-,._. o= Mﬂdmlm’a‘ WEA PLETres
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Marked ftems i - Activa modal: M
® et L) - Mod 0 N [
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yeast+ BSA.ML (OPLS-DA) l: yeasts BEAN
Scaled prapertionally to RIX u o
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1 1
000 1
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§ - 1 yeast+ BSAML (OPLS-DA]
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14000 |
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s 14
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2.2.2. Import the Results of Anaylysis by SIMCA

Click [Quantitation] - [Show Peak Matrix] and [SIMCA Display] from the [Processing]
menu of Mass++.

. — — I - —
W M (32-05) W Masse o (3208 —

| File EOt iew Fie O View Took Wndow DIT el

L] L] foin GG e (- SRR T
B2 BT reste e Mot

Advanced Deta Manspbation

Buasic Data Marspulation
‘ | Dptions_.

[Quantitation] and [Display SIMCA Result] are opened

e e e —-— =

Sehect Mok [ -] (1S Dusatin D]
Selected Matrec: [yeast+85A - @ ot
Sewe |
Loadk Salect.
o —
S Piot [ Seloct.

12 : : - : : ! ©) Scaling
0.105000  505.098297 0.482065  2245.198... 8l L
0.120000 520.135376 0.935296 7109.199...
0.120000 _ 610.190430 0.938838  1620.883.. ~ 44
« | m ] () Salect A

)

Click [Show Tables]. [SIMCA Results] is opened
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While on SIMCA, keep score plot (or loading plot, S plot) displayed, on which click
[Create - List] from the right click menu.

S EER| ot e ot ]

yeast s BSAML (OPLS-DA) =:

Sealed proportionally to RIX MR
Coloredail = = & o i InML "
Pe—— 1
s B T o
§ e B tase [ = o
e o
£ - 4 [T et
g A= 03 S asdte havostes B P
e % adatstupet ] i
200 [ e 2 E
P ™ e [T e ) nio W0 [ Y
mDa] - esoe waxpuy @ form et Cllise menelliog's T O .
A ot Temprates + —
— Liwong Samme Piot (M| B = @ 22 | Ly 0 Overien (]

yeast + BSAML (OPLS-DA) [ 4 s
Normalized 1o unit length LA |11
Colored sccording to madel terms “1 _
L] L] w

The data of plotted points is displayed as a table. Select whole cells in the
table and copy (Ctrl-C) cells to clipboard.

ML) 1010 * MLte(1]

1 -meane LELRH
1 -Tean. 50 243407
1 -men.r -3312.08
EIRCTE FETRTY
2 ML 123409
2 01 ~TH4.03

Paste (Ctrl-V) the contents of clipboard on the [Score Plot] tab of [SIMCA Results]
The confirming dialog bellow is opened. Click [OK]. Then, the data of score plot
appears to the [Score Plot] tab.
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2.2.3.

‘E’cnwungﬂvﬂutbhmmgﬁx.

ok || #vztn |

[Score Plot || Losding Plot | 5 Piot

Obs ID
(Primary)

M1

101099 =
M1.tol1]

-1632.78

672692

re_Sp_200imol...
re_5p_200imol...
[5p_2001mol s

|-T639.58
|-T63187
163629

meE?
|-531205
179944

|5p_200imol bs...

163164

101609

5p_200fmol_bs...

763631

-281603

Click [Apply] to reflect score plot to [Display SIMCA Result] and click [Close]

to close [SIMCA Results]

| Salsct Mawix  |peaieESA
SDACA Pt

LERRRRRR]

:
g
g

e Cumtitation Duioe

=
=g~

* Congul 1 Sealeg
bl # Sl Poes

L]

=

You can reflect loading plot and S plot,

Results] in a similar way.

which are being displaying to [SIMCA

Note: You can save the data of points plotted on SIMCA as a csv file and reflect
the data to SIMCA plug—in by loading the saved file. For this procedure,
[Select] buttons and select csv files from file open dialog.

Validation of Biomarker Candidates

click

When loading plot or S plot is being displayed on [Display SIMCA Result], double

click one of plotted points.

[Quantitation] is highlighted.

Then the corresponding row of peak lists shown in
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[
Fie Bt View Processng Tools Window  Help
AL TE T~ =15 R T L N A e AP R NS )

Click the following icons at the top of [Quantitation]. The box plot of peak value
of highlighted peak, MC (Mass Chromatogram) around the corresponding RT (retention
time), or MS spectrum around the corresponding m/z. See “Create Peak Matrix”

section for more details

You can easily confirm whether the spectrum around the peaks of biomarker
candidates, discovered by SIMCA, have really significant difference or not.

[ ===
Fie €t View Frocessng Tools Window Help
H-1 W =1=1=H = - —r—
i : — =
Salect Maki .\-l-w - 14 Syre Cubdaton Gk
ECA Fenlt
S -
Loasre [
5P (o] .
| Soore Pl Losded Pt [S7ka]
026 .  Bealre
et Pt
060 -
— |
i 9 [man |
B 0000 .
! 41080
Q160
o | | | | |
Qi Q14 Qo Qoo (-1 0w [-Fi]
et
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Chapter 3. Data Analysis Tools

Masstt offers many purpose—specific data processing functions, including
identification (data base searching) and, de novo sequencing. This chapter
describes how to operate these data processing features.

3.1. Identification

This section describes the steps to conduct database search and identify the peak
list of spectra.

Mass++ can perform database search directly using following database search:
* Mascot

+ X!Tandem

+ MassBank

This section describes the steps for Mascot search (MS/MS Ions Search:MIS)
"Mascot” is a product of MatrixScience Ltd

In this section, LC-MALDI TOF/TOF MS/MS data of trypsin digested BSA (bovine serum
albumin) is used

You can use other database search in a similar way

3.1.1. Peparation (1) Setting for Search Engine

Before conducting database search, configure database search setting

First, configure proxy server setting.

In the following case, proxy server setting is not required

+ Not using proxy server.

« The proxy server setting on IE (Internet Explorer) is already established

Click [Options] from the [Tools] menu.

! Mass++ (32-bit)
File Edit View Processing | Tools | Window Help
i =)=l I 3

Sample Tree

¥

MassBank r

Batch Processing...

Plugin Manager...

Seript Console...

Filter *

TPR..

-, Options...

[Options] opens.
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Click [Network] - [Proxy] from the [Setting] menu.

[Proxy] setting window is displayed

-

Oipkions: =
Setngs
F hnalyss seeeer I
vl
¢ [
Sawch Engra
Mot
Massara
View L
Macekineos
Faspeord
e No Image
sooy [ ox ][ cace

Enter the server address in [Server].

Enter port number (“11117, for example) after the server address by connecting
with ”7:” as follows:

http://xxx. xxx/:1111

Enter the server address and website address those are accessed without using
proxy server.

In the case of local Mascot server is installed and you want to access Mascot
server without using a proxy server, just enter Mascot server address

If necessary, enter the user name and the password
Second, register website address of search engine.
Click [Search Engine] - [Mascot]

[Mascot] setting panel is displayed

Options =]
= Sattings
5 Analyss wascor i [
= Hebwark
Proogy
- Paramatars

| usertame [N
i

#- Ve
+ Mscelnecus

Password [

Sut the MALCOT pener il

No Image

[Caoow [ ox ][ cmcel |

If you want to conduct Mascot search using website of Matrix Science, enter the
following address in [Mascot URL]

http://www. matrixscience. com/
In the case of Mascot server is installed, enter Mascot server address.

If necessary, enter the user name and password
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Preparation is completed.

Click [OK] to close [Options]

3.1.2. Peparation (2) Opening a File
Open objective data for database search.
Here, open “LC-MALDI_bsa0.msb”that supplied with Mass++.

A data opened in [Sample Tree] is a target of database search.

o
JU—
R
R
[a—
e
wi

Note: If multi samples are opened in [Sample Tree], only active data is the object
of database search.

“Active data” is the data whose spectra are listed in [Sample Treel].

3.1.3. Mascot Search

Conduct Mascot search.
Click [Identification] from the [Tools] menu.

Access to the server or website starts.

Pregaration for Mascot (MIS) ... [3/6]

Ekpsed Time: 00:00:12
Estimated Tme:  00:00:30
Remaining Time:  00:00:18

Note: If the following error message is displayed, check the settings of proxy
server and search engine.

@ Contacting Mascot Server faled. [The requested URL could not be ratrieved]

o]

[Tdentify] is opened.
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3.1.4.

i —
Identfy =
Saarch @
Spectrum Peak Detector X MWD »| Paramerers.
Tide ¥  differental_analyss
* | Defauk Charge « | Pacamet
Comment  for_operation_manual e AR l I o
e ———————— Data -
Search Type ¥ | Mascot (MIS) | =] Panmeters... | ™ .
A
Spectrum RT Stage Precursor = L
@ Spotd:... 13.280000 2 wstarooze B Bl R @ B meen. | oo
@ spot8: ... 13.980000 2 1072.359985
#spot®:.. 13.980000 2 1094609985 Peak Fiter
P spot13.. 14480000 2 1442.81005% Peak Fiter
#Spot 18... 14990000 ] 1503680941
500t 20 ... 15190000 2 1502.890015
#5020 .. 15190000 2 1674.300049
FSpet 21 ... 15.290000 F 1657.410034 L
....... e insnas s sremennen "1 [BIpR @G meen.. | Boor.
&0 Selected
Select the search engine for Kentfication. No Image
[Mascot (PMF) for LC/MS]
=
[Mascot (PMF)]
[Mascot (MIS}]
[MassBankBatchSeanch) -
[ ety | cosa |

Enter [Title] and [Comment] (D)

In this guide, conducting identification for peptides using MS/MS peaks

Select [Mascot (MIS)] from [Search Type] (®)

Note: In [Search Typel],
MassBankBatchSearch) .

details of parameters

Search Type

Vial
Spectrum
Fspoti:..

Mascot (PMF) for LC/MS
Mascot (PMF

MassBankBatchSearch

Precursor
1051.270020

Settings for Dababase Search.

Click [Parameters].

[Mascot MS/MS Ions Search] is opened.

you can select various database searches
Refer manuals of each database search engine to check the

(such as
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Tools

Mascot MS/MS lons Search =
Usar Foed Modficatons Pagitide Tolerance
tarex NI Modéication Hame Peptde Tol ¥ 0.4
O Acetyl (pi-tesm) -
1 Acetl (x) Peptde Tol Unk X (Do =
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— 0 st (h2aemy =
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In this guide, conduct database search using parameters shown in the following

figure.
Set the threshold for identification in [Min. Probability]

After database search is completed, proteins (or peptides) which have probabilities
below setting threshold are listed

Click [OK] to close [Mascot MS/MS Tons Search]
Select target spectra for database search.

The spectra which are subjected to a database search are listed in [Identify]
dialog(®).

Since [Mascot (MIS)] is selected from [Search Type], [Stage] is set as 2, namely

only MS2 spectra are listed

Select target spectra for database search.

Here, conduct database search using all MS/MS spectra.
Select peak detection method(®).

Here, select [MWD] from [Spectrum Peak Detector]
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Spectrum Pesk Detector X | MWD :Ihrnm.. I

s Ll

Instrumstnt Type % | MALDETOR-TOF - Width (Ms) A £

(Arscape ) ‘ wth (452) 12 8
Fitting Mathod X |Gaussan = IE
Min. Pesk Burber n 2 Mass Range X [Aute = Width (M) “ | Nolmage
ouvtout Peak K [oafack -]
[ pefauk ]
Tnstrument Type - [ No Image
MAibr ror T0F '
[MALD! Jon Trap TOF] | [ox ][ oancel ]
MALDI Ion Trap TOF
[LEITTOF)
LCT-TOF
L) -

o ][ concai

Note: [MWD] is the unique peak detection function in Mass++ to detect monoisotopic
peaks.

- 135966

12 4 141367

143578 1460.28

intensity

3.54
1415

1400 1410 1420 1430 1240 1480 1480
iz

Set charge detection(®) as follows.

Cange Detector & | etk Crarge -f_]

(o ][ oma |

In [Data Manipulation], set processing methods (such as smoothing, baseline
subtraction, etc) before peak detection (®)

In this guide, no processing is set
In [Peak Filter], set m/z range (and so on) of target peaks for database search (D).

In this guide, no filer is set
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Click [Identify](®).

Peak detection and database search start

Detecting Peais...

Engsad Tme:  00:00:02
Estimated Time: 00:00:21
Remaining Time: LH

3.1.5. Confirming the Search Result

After database search 1is completed, [Search Engine Results] is opened
automatically.
Search Engine Results —
ONGae =
@"’ Trie ate Search Engne || Status [r_onmm
differential_analyss 05 Mar 2014 10:... MASCOT Completed | for_nperation_manual
Bx
[ oo ]

Confirm that [Status] of the database search is [Completed].

Note: In this dialog, database search that was conducted in the past are listed.

e I
o

| Titke Date Search E... Status Comment:
Mascon Test 24 Feb 2014 14:34:23 MASCOT  Comnpleted
X1 Tandem Test 24 Feb 2014 17:10:55 X Tandem Completed
BSD1 (Mascot) 27 Feb 2014 13::52:07 HASCOT Completed
BSDZ (Mascot) 27 Feb 2004 1843202 MASCOT  Completed
BSD (0 Tandem) 04 Mar 2014 I7:1%52 X Tandem Completed

Arginine 04 Mar 2014 13:16:29  MassBank  Completed
MassBank Test 24 Feb 2014 15:55:24 MassBank  Completed

[ oo |

If you want to open this dialog to confirm the past database search results, click
[Results] — [Search Engine] from the [View] menu.

Confirm the details of database search result
Click target row of database search result
Click @ icon.

The details of database search result are shown with web browser.
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Quary  Chesresd  Melaspl)  Welsalal  Cwlts Miss Sewrs  Dapet Bask Unies  Pepilée
= 8. 8184

B oabte a3 anH 8 o= T VLRI B
39 808 A4 4n2 Btess B x LRI YR & -

.r

“ALBU_BOVIN” is identified with score 540.

Note: Identification results including score may change by database type or update
of the database

Usually, multi candidates of substances identified as a database search are listed

Click @ to check candidates—list of substances that is identified with threshold
set at [Min. Probability] in the [Mascot MS/MS Ions Search] dialog.

[Substance] is opened

(owstrce . =

Iy ALBU_BOVIN : Serum abumn O5=B08 thurus G=ALE PE=1 Sy=4
b ALBU_CANFA : Serum albarrin 05=Cans familars GH=ALB PE=1 SV=3
& ALBU_FELEA : Serum sburmn Of=Fels catus Gi=ALR PE=1 V=1
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3.2. SIMSE (de novo sequencing)

This section describes how to analyze an MS/MS spectrum by de novo sequencing
using SIMSE.

SIMSE enables to analyze peptides, nucleic acids and glycans

3.2.1. Opening a file

First, open the target MS/MS data. As an example here, that supplied with Mass++,
”GP1-100f_3AQCHCA+P_MS2-3099_ph_w13-0001. msb” is used.

3.2.2. Detecting peaks

Click [Peaks]-[Detect Peaks] from the [Processing] menu

i —_
¥ GP1-100f_3AQCHCA+P_MS2-3099_ph_w13-0001.msb - Mass++ (32-bit

File Edit View [Processing | Tools Window Help

RPN HE) e  peaks | - Detect Peaks.. g
Sample Tree Quantitation P Edit Peaks P
Basic Data Manipulation 4 e
P1-100f_3AQ0  agyvanced Data Manipulation ’
------ ¥ 1 (well 010]
Options...
1 1 |

[Detect Peaks] is opened.
Select "MWD” peak detection algorithms in this example.

“MWD” is a unique algorithm in Mass++ to detect monoisotopic peaks from mass
spectra. In general, de novo sequencing is applicable only for monoisotopic peak

list.

Click [Detect]. Peak detection is processed for an active MS/MS spectrum.

Preparation is complete.

3.2.3. Starting de novo sequencing

Right-drug over start peak for de novo sequencing and click [SIMSE]
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Generate Chromatogram...
Magnify...

Change Displayed Range...
SIMSE

intensity
1
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3.2. 4.

Processing de novo sequencing manually

De novo sequencing is processed to high mass direction from the start peak at m/z
= 1680.79. Select “Sugar” on [Compound] drop—down list and 2 compounds are shown
as candidates to assign space between any peak and start peak.

Compound “hexnac” is selected in [Candidate] list. Click [Apply] to search next

candidates.

First candidates “hex3”, “hex2” and “fuc” are displayed in [Candidate] list

1 .40] - GP1-100f_3AQCHCA+P_MS2-3095_ph_w13-0001.run - GP1-100f_3AQCHCA+P_MS52-3099_ph_w13-000...

intensity

Compound “hex3” is
candidates.

1680.78

hexnac

166475

1600

1800 2000
mjz

203940

2556.13

2200 2400 2600 2800 3000 3200

SIMSE 1 (Wl 010) [3079.40] G- 1001_3AQTHCAS P_MS2-3099_ph_m13-0001 run : GP1-100f_IAQC... b o) i |

5S4t Paramater Canddate
Seat Paak 168078 | Peak Compound
Compounds S T
Secuencng Drecticn | To Woh Mass L
b2
Tokranca [Da] 01 | 202050
r \ (™3
Austomate/Manual | ange To Auvtomax: |
Termnral Check. Chec
L\
Wl . - - . Assigned Compounds
|I.I|h'|om o Clear Paak Caempnid
B - - == ‘| 168078
- - - 188385
|
I
i
I
Seguence Tag Search
I

Deplry Data To Gaoh | Depley

selected in [Candidate] list

Click [Apply] to search next

Second candidates “hexhexnac” and “hexnac” are displayed in [Candidate] list
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1680.78
1100000+ 3099.40
1000000} i
: hexnac | hax3 _—5’
1664[75 H b :
800000}
700000
F-1
% 600000 :
5
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500000
400000
271415
200000
200000
100000 255613 :
215098 :
’ 56 2020.90 235404 wmag2s ¢
T T T L] I
400 800 8OO 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
mfz
SIMSE 1 (Wel OL0) [3099.40] GP1-100F_JAQCHCA<P_MS2-3099_ph_w3-0001.run : GP1-100f_IAQC... ekt |
Set Pararmalor Show Dalog Cancietata
St Peak 1680.78 | | Peak Componndl Mg Detad
73519
B Super = hextexac %513 1 bexose and ...
Saguanchy DHcn [ To Hoh Mass SEESTH
.'r:, e e .08 W_acetybeno..
Tekance (o] m
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Compound “hexhexnac” is selected in [Candidate] list. Click [Apply] to search
next candidates.

Third candidate “hexnac” are displayed in [Candidate] list.
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hax3
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Click [Apply] to search next candidates

De novo sequencing is complete when no more candidates are found
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3.2.5. Processing de novo sequencing automatically

3. 3.

Automatic de novo sequencing is also applicable. De novo sequencing is started
from the same start peak. First, select start peak by right-drug in the same way

Click [Change to automatic]

Result of automatic de novo sequencing is displayed

1]1 010 - GP1-100f_3AQCHCA+P_MS52-3099_ph_w13-0001.run - - +P_MS52-3099_ph_w13-000...
163p.78
1100000
3099.40
1000000
" hexnac hax2 hex hexnac hex hexnac
g £ £ B g E
S00000 1561175 hekZhexnac i hex | hexnsc | hex . hexnac .
' e e e SV
300000 — hax3 b ! haxnse | hax | hawnsc !
L
hexnac hexl . hexheunac . hax . haxnac
700000 5 b : g g B
. : : : :
E 600000 > : >
.E hexZhexnac rexhexnac \ hax haxnac
= B Be i £
500000 haxnac hex2 |:. hex | hexnac r'x hexhexnac n
2 i
Ly w g g T L
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. o e | B
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168078
|
|
|
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M
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Script Console

This section describes how to use script console

Script console is a tool to extend Mass++ s functionality by executing programs
which are called scripts. Scripts are executed at anytime you need without
restarting Masst++ or compilation to executable binaries. Script is written in a
script language and its grammar is easy to learn. By script console, you can extend
Mass++ s functionality using Mass++ s API for .NET Framework.
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3.3. 1.

3.3. 2.

3. 3. 3.

System Requirements of the Script Console

Script console (of Mass++ ver.2.7.2) just supports IronPython 2.7.x. If you don’t
have IronPython in your computer, download latest IronPython 2.7 installer from
http://ironpython. net/ and install it.

About Iron Python

IronPython (http://ironpython. net/) is an open—source implementation of python
scripting language to .NET Framework on Windows. Python is a widely used scripting
language to develop various softwares including web server. IronPython provides
higher source code compatibility to python language. IronPython allows to use many
Windows API provided by .NET Framework. See following web site to know details
of grammar and API.

http://ironpython. net/documentation/

If you are not familiar with python language, see python tutorial:

http://docs. python. org/3/tutorial/index. html

Opening the Script Console

Click [Script Console] from the [Tools] menu to open script console.

¥ yeastS_c0.msb - Mass++ (64-bit)
File Edit View Processing Window DIT Help

@ | (E)@E D Iidentfcation.. B e

Sample Tree ' —
1 MassBank L

[1] yeastS_c0.msb | pesaan yeast5_c0.ms

[ g TIC ] 2 sIMme

¥S Scan 0 (0.0000) [
¥’ Scan 1 (0.0063) [4« |2

1S’ Scan 2 (0.0091) [+ :

¥S' Scan 3 (0.0119) [4: Batch Processing...
S Scan 4 (0.0150)
¥S' Scan 5 (0.0213) [4+
2 s 3 (0.0060) (o | IS
%S Scan 7 (0.0268) [4: | ML — |
ﬁ' Scan 8 (0.0300) Filter »
¥, Scan 9 (0.0362) [4«

Plugin Manager...

[Script List] opens. [Script List] allows script files to register, execute, and
edit.

Then click [Add Script].
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(" Script List S5)

Name Engine Event Path

@ s @

[Script Console] opens

Using script console,
[Scripting Text Area].
of the script.

you can edit and execute scripts which are displayed in
[Standard Output Text Areal] is used for standard output

["seript Conscle - [Untited] =)
Hame

Serpt Engne | jron Python (*.oy) =

Event | =

oot o ™

o AddReference ToFle AndPath{MASSPP_HOME + WbinWi(CLRManager.dil)
cir. AddReference ToFleAndPath{MASSPP_HOME + “WbinéWCLRPlugn Took.dIn)

rmumeamo - SCripting Text Area

rs0bj = CrMsDataVarant{actineObi)

Standard Output Text Area

Select the script engine. No lmage

[ varabes | [ Load.. || Save | saveas.. | Rn | [ ok | concel
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3.3.4. Writing a Simple Script

Simple example of IronPython script is described. Select “Iron Python (k. py)” at
[Script Engine] list

("Seript Console - [Untitied) =5=)
Mame

scetevone (ronon Co) -]

et =)

mport oF

. AddReference ToFle AndPath(MASSPP_HOME + “WbnW¥CLRManager.dir)
cr.AddReference ToFleAndPath(MASSPP_HOME + “WbinVWCLRFLQN Took.dl)

from kame.ck import *
msObj = CrMsDataVarant{activeObi)

Select the scrpt engine. No Image

[ varables | | ioad.. || save [[saveas..| [ Run [ ox | cncel

Add following script at the end of existing script in [Scripting Text Areal]

("seript Console - [Untitied]* ==

Name

SaetEngne  [1ron Pythen (*.py) ~

Event | -

import o

. AddRuference ToFMANIPIthMASSPP_HOME + Whiné¥CLAManager.dI")

. AddReference W HOME + “WhnV§CLRPLign Took.dI")

from kome,ck import

me0bj = CrMsDatavarant{actveOhy)

rD""R 142

from math oot =

peint log{10.0)
et Helol |

Write the script. "o I"..age

varables wad.. | Save | Saveas. Ran | oK Cancel

print 1+2 # print out calculation result of ’1+2’ to standard output
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from math import * # load all classes and functions from math module to use log
function.

print log(10.0) # print out log(10.0).

print “Hello!” # print out string “Hello!” to standard output.

3.3.5. Executing Scripts

After writing script, click [Run] to execute script

Seript Console - [Untitied]* =)
Hame

ScrotEndne  [on Python (*v) ~)
Event |
mport or

cir. AddReference ToFleAndPath(MASSPR_HOME + “¥WhinWWCLRManager.dir)
dr. AddReference ToFleAndPath{MASSPP_HOME + “Whin¥WCLAPugn Took.dI)

from kome. dr import *
me0b) = CrMsDataVarant{actveOby)
prnt 142

froem math import =
prnt lg(10.0)

print "Helo!']

Write the scrpt. No Image

[varwbies | [ ioadee |_sve [ sean] [ mn )] [ ok ) Gncs ]

The script is executed and the results of print statements are displayed at
[Standard Out Text Area]. The date and time of execution are also outputted. You
can use Masst+ as a mathematical calculator using script console
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rscnpt Console - [test.py]* ﬁ
P Test
SaptEngne  [yon python (*ov) |
Event I |
mport ok -
ci.AddReferenceToFleAndPath(MASSPP_HOME + "Wbin¥¥CLRManager,dI’
. AddReference ToFleAndPath{MASSPP_HOME + “WhinW¥CLRPLgn Took. dr)
from kome.dr import *
me0bj = CrMsDataVarant{activeOb])
print 142
froem math import *
prnt kg(10.0)
print “Helo!™
' =
3=~ Run the st (13 Mar 2014 17:44:40) ===
230258509209
Hela! E|
== Eng ==
_ =
Input the scrpt name. No Image
[ varables | [ Losd.. | save [ sawveas..| [ R | [ ok | conea |
Click [Save] to store the script as a file
("script Console - [test.py]* =)
Nama Test
sco ngoe
Event | ,l
mport o

dr.AddReference ToFleAndPath{MASSPP_HOME + “VWbinW

from kama.ck mport *
mE0bj = CrMsDutaVarant{actimeObi)
Bt 142

from math import =
print log(10.0)

print Hedo!™

=== fun the scriph [13 Mar 2014 17:44.40] ===
3

ICLRManager.di’)
i AddReference ToFleAndPath(MASSFR_HOME + “WhnWWCLRPLgin Took.dI)

B Save As

@O-I b % T FEaxb s sample-scrpts

'[‘i” Sampi

|H- LA s =
FfaAdxkS4T35Y

Bl TAAy- -

ot e Y

-] [mn_]

2.30258509299 =
Helo!
samgle-scripts
we End ==
%
0
Input the srript name.
IrAILEN): vest.py
= FAA-ORES
[ varnbles | [ Load... |

oK ]'W]U

Enter the name of the script file in [File Name] in [Save File]

Click [Save], then the script was saved into a file

Enter the name of script in [Name] for script registration. “Test”

in this example

is specified
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["Script Console - [test.py] ﬂ
tame. [ est )

Scipt Engne o pythan (“.oy) =)
Event [

impost ok

cr.AddReference ToFleAndPath(MASSPP_HOME + “WbnWsCLRManager.dl")
ci AddReference ToFleAndPath{MASSPP_MOME + “WhinWéCLRPlugin Took.dl")

from kome.cr import *

msOby = CeMsDataVarant{actveOb))
print 142

from mrath import

print log(10.0)

print “Helol™

=== Run the scrpt [13 Mar 2014 17:44:40] ===
3

2.30258509299
Halo!

= Eng ==

Input the script name.

No Image

Click [OK].

Script “Test” is registered on [Script List]. [Name] column shows the name of the
registered script and [Path] column shows its absolute path.

-

Scrpt Lst ——
Hame Engne Event Path

Test Fron Python (*.oy) cw-mmmmmhmmtm.nv

& [E L e

3.3.7. Executing a Registered Script

Click registered script “Test”, then click [Run Script].
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~
Script List

Narme Engine Event Path

Test | Iron Python (*.oy) | CUs

s Docurnentsisarrple-scriptsitest. oy

(@ 20
(oo ]

Output of the selected script is shown in [Output].

Output

=== Run the script [13 Mar 2014 17:45:44] ===

=== Run the script [13 Mar 2014 17:45:44] ===
3

2.30258509299

Helo!

== End ==

After confirmation of the result, click [Close]

3.3.8. Loading Scripts from a File

Loading and executing of script files are described

loaded to display brief summary of MS/MS data.

and Executing It

In this example, a script is

As an MS/MS data, open LC-MALDI data “LC-MALDI_basel.msb” that supplied with Mass++.

Click [Add Script] in [Script List]

[Script Console] opens. Then click [Load]
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'mm-[ml

Hame

Scrpt Engne | ran Python (*.py) =

Event i

mport or

from komae.ck mpart ®
ms0bj = CrMsDataVarant(activeObi)

crAddReference ToFkARdPath (MASSPP_HOME + “Whiné¥CLRManager.di”)
cr.AddReference ToFleAndPath(MASSPP_HOME + “Woin¥WCLRPLgin Tooks.dT")

Input the script name., -

No Image

[vabies | [CisaoJf save | saveas..]

[ Run

[ ok || cancel

Select “report_summary_msms_spectral.py” that supplied with Mass++. Then,

[Open].

["script Console - [report_summary_msms_spectra.py]

Mame  suerrracy of MS/MS

Srot Engne  [ion Python (*ar) |

===

nt=0 # counter to Count up MSIMS spectra
# loop for each group node in a sample

for | i range(, sample.gethumberOfGroups()):
rmn- m.mmd # group node nstance

# for each spectrum in 3 group

for § n range(0, group.gethumberOfSpectra()):
50C = group. ),
f spe.ge -2

entment+] # count up MS/MS spectra

print “¥nSurmmary:”
print “Total num. of MS/MS spectra: © + ent. ToString()

]
=== Run the scrpt [13 Mar 2014 17:51:37] ===

Summarny:
Total num. of MS/MS spectr: 60
mm End mm

# (E loop varkible ranges from 0 to (Total number of group nodes - 1))

]

Input the script name. -

No Image

[ varables | [ Losd.. || save |[savens..]

L

[ R |

[ ok | cmea |

click

The selected script is displayed in [Scripting Text Area] of script console. Then

register the script.

Select registered script and click [Run Script]. Then, the number of MS/MS spectra

is shown in [Output]
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Output

=== Run the script [13 Mar 2014 17:54:03] ===
=== Run the script [13 Mar 2014 17:54:03] ===

Summary:
Total num. of MS/MS spectra: 60

== End ==

Click [Close] to close [Output].

Editing Scripts

Edit the script to show following information stored in data.
* spectrum name

* precursor ion mass

+ lower/upper mass range of precursor ions

* retention time

Click [Edit script] in [Script List]

Summary of MS/MS Iron Python (*.oy

-
Seript List i
Name Engine Event Path
Tast Iron Python (*.py) sample-scrptsitest.py

FSMTDe-SCrptreport SUMmany ITems_spadtra py

[Script Console] opens with displaying the registered script. Then, insert lines
just after the line ”“from kome.clr import *” (see following figure). The inserted
lines define container class to store attributes of MS/MS spectra: group node

name, spectrum name,

precursor ion mass and retention time. Modified script also

supplied with Mass++, by the name of “report_summary_msms_spectra_2.py”
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import clr # load .NET library«

# load Mass++'s Application Programming Interface for .NET«
clr.AddreferenceToFileAndPath(MASSPP_HOME + "\\bin\\CLRManager.d11")+«
clr. addreferenceTorileandpath(MASSPP_HOME + "\\bin‘\\CLRPTuginTools.d11™)«
from kome.clr import *«

definition of container class to store properties of a spectrum—
lass spec_feature: -
def _init__(self, group_name, name, pc_mass, rt):«
self.group_name = group_name«

self.name = name«<
self.pc_mass = pc_mass+
self.rt = rte

def __repr__(self): # default str‘lng representation of the instance«~
return str(se'lf.?rwp_nane + "\t' + self.name + "\r'«
+ self.pc_mass.Tostring() +'\t’ + self.rt.Tostring())+«
-
list_spec_feature = [] # container to store Froperties of spectra~
[feature_sort_key = lambda spec_feature: spec_feature.pc_mass # sort key for spec_feature«
Lt
[
Lt
access M5/M5 spectra in active M5 data instance of Mass++, and then-

F store properties of spectra into list_spec_feature«

;nsobii = clrmspatavariant(activeobj) # active Ms data instance of Mass++e
sample = msobj.getsample() # sample node of M5 data~

if sample == None: # active sample doesn't exist«
print “cannot obtain active sample.”~

Next, edit lines after 'cnt = cnt + 1’ as shown in following figure. These lines
make attributes of each MS/MS spectrum be stored into the container previously
defined and all information be printed to standard output

# for each spectrum in a group+
for j in range(0, group.getNumberofspectra()):«
Spc = group.getspectrum(j)«
if spc.getMsStage()==2: «
cnt=cnt+l # cCount up MS/MS spectra«

# store properties of M5/MS spectra into list«

sf = spec_feature( group.getName(), spc.getName(),+
spc.getPrecursor(), spc.getRt() )«

1ist_spec_feature. append(sf)«

-

# print out properties of MS/MS spectra <

# sorted by precursor ion mass in ascending order«

grim "‘Group Node Name',\t'Spectrum Name',\t'Precursor Ion Mass',\t Retention Time' "«

or spc in sorted(list_spec_feature, key=feature_sort_key):«

print spc «

print “\nSummary:"«

print "Total num. of M5/M5 spectra: " + cnt.Tostring()«
| print ("Precursor ions range from: "«

+ min(list_spec_feature, key=feature_sort_key).pc_mass.Tostring() + " to: " «

+ max(list_spec_feature, key=feature_sort_k c_mass.Tostri =

Run scripts after edition. In addition to total number of MS/MS spectra, spectrum
name, precursor ion mass and retention time of each spectrum are listed and sorted
by precursor ion mass in ascending order. Lower/upper mass range of precursor ion
mass in the data are also shown.
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Output b
=== Run the script [13 Mar 2014 17:59:36] ===
‘Group Node Name', ‘Spectrum Name', 'Precursor lon Mass', ‘Retention Time'
49-00-17-58-927-0001.run 105 (Well 49) 927.483276367188 17.966667175293
31-00-16-09-927-0001.run 76 (Well 31) 927.496520996094 16.1499996185303
42-00-17-16-928-0001.run 92 (Well 42) 927.604370117188 17.2666664123535 —
46-00-17-40-928-0001.run 99 (Well 46) 928.448974609375 17.6666660308838
22-00-15-15-945-0001.run 68 (Well 22) 944.758361816406 15.25
31-00-16-09-950-0001.run 77 (Well 31) 949.602905273438 16.1499996185303
48-00-17-52-1015-0001.run 102 (Well 48) 1014.76021494141 17.8666667938232
42-00-17-16-1882-0001.run 95 (Well 42) 1882.28076171875 17.2666664123535
55-00-18-35-1911-0001.run 119 (Well 55) 1911.19885253906 18.5833339601162
54-00-18-29-2045-0001.run 118 (Well 54) 2045.17724609375 18.4833335876465
51-00-18-11-2046-0001.run 111 (wWell 51) 2046.24572753906 18.1833324432373
23-00-15-21-2115-0001.run 70 (Well 23) 2114.50219726563 15.3500003814697
25-00-15-33-2542-0001.run 73 (Well 25) 2541.7431640625 15.5500001907349
27-00-15-45-2542-0001.run 75 (Well 27) 2542.29907226563 15.75
Summary:

Total num. of MS/MS spectra: 60
Precursor ions range from: 927,483276367188 to: 2542.29907226563

==End ==

3.3.10. Executing Scripts by Event

Mass++ can execute scripts using defined plug—in events such as re—-drawing spectra
or peak detection. Here, how to execute scripts by event is described using an
example of drawing lines in MS/MS spectra.

Open script console and load “draw_precursorionmass. py” that supplied with Mass++.

Click [Variables] on [Script Console]. [Variables] lists pre-defined parameters
such as “params’ which is used in sample script. ' params’ is a set of parameters of
plug-in. Types of the parameters are dependent on an event type of Mass++ plug—in.

[Variables] lists other variables. ”"MSPP_HOME” is a start—up folder of Mass++ as
string. “activeObj” is an instance of active data class. “SCRIPT_LOAD_PATH” is an
absolute path of a loaded script and used for loading other modules.

When a listed variable is double-clicked, then the clicked variable is inserted
to [Script Text Area] of script console

73



Data Analysis Tools

bu defned event (assumed DRAW_SPEC_FG') o
mculw]vn rass to the coordinate i the piot area of the child window

9. Color Magenta;
Ine_thickness = g.get ThicknessLine() 5
g.setThicknessline(ine_thickness™4)

= draw the Ine on the chid window
0.drawLne(nt{px. vaiue), g.0etGrphPostionTop(), mi(mvalse), g.0etGraphPostionBottom()); =

"

[ Varisbies [S==)
Harr Daserption
MASSPR_HOME Mass++ instalation drectory.
SCRIPT_LOAD_PATH cript: fle path. 5
actveObj tve Object. (Crvarant) =

Paramaters. (Crfaramaters)

No Image

7 e

L Load... ] Save Savé 3. Run oK Cancel

Click [Close] to close [Variables]

To execute a script by an event, select a target event type at [Event] list. In
this example, select “DRAW_SPEC_FG” which is the event type for re—drawing the
foreground in the spectrum drawing area. Then, register the example script.

rmptcmloh - [draw_precursaricnmass.py] ﬁ‘
Mame

SCTRtENGNE o0 Python (".ov) =

Y o —

# obtain graphic object of Mass++ by defined event (assumed "DRAW_SPEC_FG") -
g = CrPugnCalToolgetGraphics{params)

# transform the precursor ion mass to the coordinate in the plat area of the chid window

px = ch.Reference{float)()

py = chr.Reference{fioat][)

g-transfarmDataToPostion( pe, 0, pt, py)

# set attributes of ine

# draw the Ine on the chid window
[ k{px.Vakse), g PestionTop(), int{px.Value), g.getGraphPostionBottom(l); ~

1f you want to run the soipt by event, select . -~

No Image

[ vaades | | toad.. || sawe [lsavess.| [ mn | [ ox | concel |

L%

“DRAW_SPEC_FG” is shown in [Event] column of [Script List]. Then, open a MS/MS
spectrum of “LC-MALDI_basel.msb” which has been loaded.
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["serpt Lst |
Hama Event Fath
Test ¥on Python (*.2y)
Summary of MS/M5 en Python (*.2y) rRPOr_SUMImary_Imsms_spedtra. oy
Draw Precursor lon Mass  kron Python (".ov) Graw_DOSCLrsononmass.py
B
EEd=
[ oo |

Vertical dotted line in magenta is drawn at precursor ion mass.

136.2

For more details of Mass++ s API, read “Developers’ manual” that will be published
with Mass++.
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Chapter 4. MassBank

4.1.

4.1.1.

4.1.2.

MassBank is a public metabolomics data base developed by a group comprising the
Nara Institute of Science and Technology and Professor Takaaki Nishioka. Mass
++ makes it possible to register data efficiently and perform database search
directly to MassBank.

Create Spectrum Records

Create spectrum records for submission to MassBank. Sample data in this section
were provided by Prof. Shigehiko Kanaya at Nara Institute of Science and Technology
(http://kanaya. naist. jp/joomla/)

Preface

In order to submit data to MassBank, you have to translate your data into the
"MassBank” format using “Record Editor” attached to the MassBank server package, and
then register them on the MassBank server with the web application “Administration
Tool,” a part of the MassBank server system. However, one MassBank record contains
more than 120 items, which makes it difficult to input all items manually

Hence, Mass++ is equipped with the ”“Creating MassBank record file” function
for the automatic generation of MassBank-formatted data, mainly the file format
transformation of raw data. See the MassBank manuals for details

You can either publish the data on the internet (public server) or share the data
only in the intranet (in—house server). For the construction of a public server, you
(now a contributor) have to obtain three-letter code for the accession (described
in the following section) specific to each contributor from the MassBank project

This users’ guide is described for the construction of the in-house server. See
the MassBank manuals for more information about the MassBank spectrum records

Open the [Create] wizard (“Create Spectrum

Records”).

Open “Arginine.msb.”

1 Argrine.msh - Mass++ (32-b) ey ]
Elo Et Yww Processing ool ypndow Beip
CRL == S IR C@i=d E@ETIH S @@

Sarmgie Tree. * ——
[1] Aupnine.msh T [1] TIC - MS - Arginine. b o=

acooceo BeE
330000000

s
00000500

Chromatogram Filter: M5 Display Mode: Sir

Click [MassBank] — [Create Spectrum Records] from the [Tools] menu.
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Saand [0.0025) :"
sand (0.0133) (17 |2
Sgan3 (0.0176) [39
Scant [0.0079) [17 |

Sqn? (0.0413) [30
Sgan8 (0.0455) [17

Seand (0.0502)
Scan1h (0.0607) [1 |-
Sanll (0.0650) [X
Sanlz (0.069) 1
Scan13 (0.073%)
Scanl4 (0.0844) [1
Sganl5 (0.0857) [3
Seanth [9.0933) [1
SanlT (0.0978)

Sanzl (ha213)
Sgan22 (0.1308) [1 =

[Create] wizard opens

Select all spectra. First, check the “Arginine.msb” in [Target Sample(s)] area. All
spectra contained in “Arginine.msb” are listed below [Target Sample(s)] section.
Then check [All].

Fhebame  Sage Saan bym,,  Preauner *
: ' 20000 )
B £ 17104595
2 ] 2T
¥ @ 1413000
1 3 2000000
¥ L} 1110450
L) ? e
¥ L} 17413000
1 2 2 sy
j
DAY T
7R 00i gt | oot
Ot Frotesd
Cora Manguatan .I
2R @Y e, | Bot.
MEEEEEREs | No Image

Note: When you want to focus on spectra meeting your conditions, click [Filter]
[Filter Spectra] opens. Then input filtering condition and click [Filter].
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ST W 13 T Mok N TwdE.
& Samphe Faw Doty 1) Deplred Coty

Target: Samoie(s)
‘

 argrnve meb

¥ a
ia-mm RT Fiz Hame Fage Foan Mym,
B I e Dm T [ —
Hian 00D sgonemsh 3 2 | o2 - L]
Infsamative Hsand 00750 Agenemsd 3 1 = =  F—
L] Hsan 0N Agroemsh 3 4 . . = =
| Hsand 04668 agrnessb 1 | San B . o Lo
et | HSane  0.0m0 sgnemh 3 6
M | B scan? Q003 Agrnesmsb 3 ? PO N II”EI
) Hsas  0msmm  Ageeemb 3 s
)“i\ Spectrum R T ST T T B T 2
Informatien 11 n e
r o Pz Gl
romateprashy e o~
Lt A ¥ vou s 08 Bged SECITUM eCoRd, NDut FArpn D nfom
[TY| Molecsiar 1sa Samp Stat R o AT el ™
%
Informatien KT -
—_— No Image
3 PR GG et | oo
|! Peak Asastatien
Duts Procesed
O Man puBten
7R O] o
Fitar ]
ST WQEC PO, - No Image

<tk etz ] [omad )

Note: When you want to create records from averaged spectrum, click [Add] of the

“averaged spectra list.” [Filter Spectra] opens. Input conditions of spectra for
averaging process:
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ST 0ECTA 1 Ewort Massallarik raconds.
& Sarphe Raw Doty () Deslwed Dota
Target Sarpie(s)

Sarmeka
B Argrne med

e

=
| soecum AT Feare  Sage pr— [sgrnems ]
|Hsam  ammer  wgreems 1 '

HiaR 00NN ugreems 2 2 Sat RTE S0

Hiar  0mISer  mgrmems 3 E]

Hsam  000NE  mprnemss 2 ] poxrx o4

Hiar 0066 ugrnems 1 5

[ZETTY LOOMEY  Mgreemsb 7 &

Hian? el ugreems 2 ? Tra® b -
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LIS S [owma ]

LIS17 Saected e Tt
[ e | (] mage
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'’ @0 e, | oo | d
Lo |

0ot Manputon
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nwed meenm e | N0 Image
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Serage etEnge.

* target sample

ST G 10 gt Moallark racndi.

& Sames Rvw Doty () Deptoyed Ot

Target Saroie(s)

Samgia
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¥ an
Spactrum AT Fés Mame S Scan Nom..
B saant QMMEr  Agreamsh 1 '
Hian  anid  sgeeersh 2 2
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Hsam  0mNEr  mgrnems ¥ ]
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« range of RT

SakeT WO 10 QT Masalank recinds.

@ Sarphe Raw Oota () Deplved Cota

Targer Sampiels)
[ samet
B argroe.msd
I e
Spectrum Lis Fie Karre oape Sean bum,
Hsan  omEE  agrnemb 1 1
Hsan 06X Ageoemst I 3 ST 50
H fand QLN agenesssh 3 1
Hiam Qe Agenemst F i rokTE o
M ians QIS Agrneisb 1 s
Hiand  0.00M00  Agroemd ¥ &
Hian  esni  Agenemsh 2 ? Towsx s o
o AMSN  Lgenemb ¥ (]
' o 1| [ oemr ]
i Mo _R¥ “ | NoIma,
o Feer | [P ge
¥ o WAt o JeIte Tveraged SOCUIMT ICUdE, Nt avengng infor
Sarvple Suet AT AND_RY Troe
@” & 9 oot | oo | e
I

|M|mwm ‘

o () [

- type of spectra (All: any spectra, MS: only MS1 spectra, MS/MS: MSn spectra.
n is 2 or more)
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S4lT 04TIE 20 0T asslank Mo,
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H Argring ety
B Recerd Settings
L] .
Chemical Stracters Seactum AT FleMame  Sage sanmm.f| =™ [ugenemo_+]
HSam  00ME  agnnemd 1 '
Hian  00iXN0  Angreemsb 3 2 SatRTE 54
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e Hiar  0NE Agoeemd @ A posTx ol
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B spectrum Hiard 00080 Agroemsb 3 ¥
ko i 3
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No Image

Note: When you want to create records from manipulated spectra, click [Add] below
[Data manipulation] list. A dialog opens. Select manipulation process and click
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[Parameters]. Another dialog opens. Set parameter information in a similar way.

Click [OK] to close each dialog.

Singe Scan Mam..  Precursor *
1 i 1.c0ta
2 E 1H.ae
2 ] ¥ou. 1000
2 4 17833000
1 5 )
E] & 17138000
2 ? LR
2 ] 178.13008
] 2 e S
LA - F ydu want 1o Ceate averaged SO rC0nds, POVt Zreragng Flomaton.
TN Motecuier 1en Sameie st L
.
Software
Informatiea - £ [ Wievsloem Flter <[ Praeraten... |
B 9 me] o0
I] Peak Anstatien
Dats Procensd EI
[ — bt Margten No Image
[Baagreung Subaston]

X &P mor. | coor [Basaira 1

I you ware: ta caace : e

i-:wmh No Image

MassEari reoond, St

B T

= =
) ‘

Note: When you want to create records from spectra currently displayed,
[Displayed Data] radio button and click the target spectra to select.

select
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Select ;ectr b0 export Mosslark reconds.

seect gt wectn, - [0y

T |

Click [Next] to go to the next page.

ER @ | oo

Dt Fraressed
‘mww

Er® & e ] woee |

LT tgd penn, - No Image
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Set parameters for data exporting in [Export Settings] page. Each MassBank record
is assigned to a unique “Accession,” namely, an identifier. An accession consists
of two or three uppercase alphabetic characters follower by five digits (See the

MassBank manuals for more information).

gt g

Argezson
S4T OrATHTATE T AN SCHRONE T 1Ch N0 automaticaly.

Tha genard femat of 3 Meadlink Sieason wils & (PrafNumber].

Prafe NS

B fyme 9

Foider & Cvdutaamasdiank I_lnmo..-

[Prefi] conssts of tmp or theed akhatenal -

aseal Ganters, No Image

@ —

In this page, input uppercase characters in [Prefix], and digits in [Base Num] by
specifying the first of the sequential number.
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Erout nfarmaten fod oporting Madlark recendi.
Argesssh

SOE TR O EEEGN SICHES0NS T 43Ch FICONRD Staaticaly,

Tha ganiral famat of 3 bosdlank aocdisen vils & (PrafaHumier].

Pratu® N

Base tum, 0

Fobder ¥ Codatammonsbiank | Browst..

o' heed iphatanal -
mmm mo or theed Nolmue

In this example, we input "MSP” in the [Prefix] and specify 0 in the [Base Num].
MSP00000 is assigned as the accession for the first spectrum, MSP00001 is for the
second spectrum, and MSP00002, MSP00003, and continuing accessions are assigned to
the following spectra in a similar way. In [Folder], output folder is specified
To complete inputting, click [Next]
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D e

Set peak detection parameters in [Peak Detection] page. In this case, select “GION”
in [Peak Detector] menu and click [Parameters]

Create Vizard
Saloct 3 Jgonthm and T TR e fOmE 3 SpCadtamL
'I'anu [Masebank G rat have profle data bt paas 2}
Pak e [GiOn |
—— =
Peak Detectien [ metnes
=
Recerd Settings ‘ o
@x @9 et Do

S4I0CT 3 Pk AtACTN b EETICE SadE. * | No Image
[APT Pask Detecion] H
Betoct pasks usng Rerumant seftmare

Same iond of &3 & NOT MpROTEL.

[Cantod]
POk GHTACTION %3¢ 00 Toe Midd EOCTTUTL

[GhN]
Bacursne pak Setoction igorehm for -

BN =
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[GION] opens. Set ”5” as [Window Width (Points)] and “10” as [Times]. In case that
you want to set peak filters, click [Add] in [Peak Filtering]. After completing
to set all parameters, and then click [Next].

Cregtes Wigard
I ekt an s
J:(El. Target Spectia Matalonk doas nt Rave Siofie At but paak kE)
heakcorork (G F[Panmites.
e s =
Peak Detection Hetod
GION
Recerd Settings e — F Windioe Width (Poecs) 8 3
Ii ITOMt | Expitet
S
n Chemicel Stracture Tres X 30
& Sample Infermation [ et |
Thit savamater 8 for
fatemrng peak Peak Top
WIS tmstrement i " #
2 e, |
- L]
M Spectrum 408 L g ard B tr b
Information e that bter N ponts
. e
L=
Chromatepraghy g{ w‘m roem 9
L .
(AN pre & e :
1 curser —
Molecuarisa Co ) @ ]
—
Saftware
Indformatien
.I Peak Ansstation

SHITT B PR SHACHF 12 XTI 4R,
(491 Paak Detection]
D4505T paaks wang RIS Saane
functn,

Same knd of 5 00t RpRened.

* | Nolmage
i

R:Imvm
3k dataction for ot mode Saecum,

[63am)
FéCurian Daa Seneen SgirEnm far -

Input basic information about the record: data title, date of the data creation,
authors of the data, copyright license for the data, copyright holder, data
publication information, and comments. The data title and the copyright license
are the “required field” (cannot be omitted). In this example, click [Next] leaving
parameters default/blank.
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lrgus recaed tnformecon
Target Spectrs

Toe K WIamat

Dita 20040220

Auhoty

Lians & :oc B (cormmancel ue: domed, modfy: ket ]
Copmagte: |

Pubbcaten

Comments
Camrrrant

[Ram Bata] %iFie tomes

=
,,,,, — J7 2 S-S

You Can £ 50 GCLTUM DROQrTy Yalaes with DIoperty ramas such a8 AT,
Thes & usaful o7 582G i formation that dFfis Batvien Hoctrs.
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[rgut Bhe Cogymghit, TP vala & 562 35 -
COPVRIGHT Eafh i MassBank rocaed. No Image

S

Note: All data stored in public version of MassBank are required to publish under
“Creative Commons” license, thus it is necessary to specify the subcategory of
Creative Commons for each data entry at the data submission (See [Parameter Hint]
for the subcategories of Creative Commons.
detailed information)

Also see MassBank manuals for more

Input the chemical structure information of the substance assigned to the data
in the [Chemical Structure] page. First, select “Natural Product” or “Non Natural

Product” in the [Product]. This item is a “required field.” In this example, select
“Natural Product.”
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Then,
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input the chemical compound name,

chemical structure information,

and the

link information to the public databases containing further information about the
target compound (hereinafter referred to as “external databases”).
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No Image
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Matral Product =

It is necessary to input so many numbers of items that makes the operation
cumbersome; hence in this example, we exhibit a recommended approach to input data
by extracting information obtained from the external database.
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45T 30 Rom S Naturl Praduct, Nen- -
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Click [Search] to search the external databases. Then [select External Database]
opens. Input “Arginine” as the keyword and check [All] to search against all preset
external databases. Set all information, then click [OK].
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B Natural Procisct of Won-Haturd Prodect &
ol e contaned n CHSCOMPOUND,_CLASS
0 Mgk eoaed,

[urknewn]

urihown

[romrd Procu]
Mazural Praduct -

Cemo oz ) [Comen ]

Search results are displayed. In this example, select item “L-Arginine” in
“"KNApSAcK” whose accession is 7C00001340” and click [OK].

Search Keyword : Argnine

Name
alpha-N-Substituted L-arginine
D-Octopine; N2-{D-1-Carboxyethyl)-L-argnine; N2-{1-C...

Confirm that the compound name in [Name], and the external database name and the
accession information in [Link] are automatically set
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Next, click [Import from external DB] to obtain the chemical structure information.
[Select the link] opens. Select “KNApSAcK: C00001340” and click [OK].
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Confirm the structure information is automatically set in [Chemical Structure]
area and click [Next]

94



MassBank

Lrgrne

7% oo o]

Lk
ENApAAK COMNI I

: ‘

E2R @0 i | coo.

Charmical Reructung

Precersor & Foandy || 0SH1NO2
Molecular loa

Exact Mass 1740116707909

% ﬂwn.:u- SMAES  M=CININOCOCINGO[=0)0
L4

.I Peak hihl gy  Ohi=1RCANIARAOR T
Errgart fraem mo ... frarn extemal i l—Jm

ot mrokaculr formula of charmcal a

comganrd.

The walat & 4e% 35 CHEFORMULA Ram in
Waalirk racond.

€., COHI0TNGE

No Image

I‘-Mi%: il[w

Note: When have the corresponding .mol file to the target compound, click [Import
from mol file] and specify it.

95



MassBank

Lrgrne

7% oo o]

Lk
ENApAAK COMNI I

: ‘

E2R @0 i | coo.
Chafracal Bructurs

Formua  CGHI4MHOZ

EnctMas 1740116707

SMLES  W=CININOCOCINIC(=0)0

Wl ey Ohl=DRIOAN AN T

(oot Fomemol .. ] omemmaton ] (o sonhn )

ot mrokaculr formula of charmcal a

comganrd.

The walat & 4e% 35 CHEFORMULA Ram in
Waalirk racond.

€., COHI0TNGE

No Image

<@ > ] | cned

In [Sample Information] page, input the information about the organism from which
the sample derived: Refer to [parameter hint]
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Input the scientific name of the organism in [Scientific Name]. Also input the
database name and the accession of the organism in [Biological Species in External
Database] area in order to obtain the taxonomy information.

In [Sample Preparations], any information string can be input. e.g. tissue
information, sample preparation procedures

Note: Currently any database name is acceptable for these textboxes in [Biological
Species in External Database] area; however, the input database should be one of
databases that MassBank system is supporting. See MassBank manuals (two databases
are supported at April 1, 2014: NCBI Taxonomy, which is a de facto standard,
and KNApSAcK).

Note that no items should be input in case of non—organism—derived samples.
Therefore, no item is a “required field.” In this example, click [Next] leaving
items blank.
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No items can be omitted.

Input mass spectrometer information.

In this example,
select as follows:
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« “Thermo Fisher Scientific”

as [Vender] menu,
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« "LC-ESI_IT FT” as [Instrument Type] menu.
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After completing to set all parameters, then click [Next]
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Note: The information of [Vendor] and [Instrument Name] are extracted automatically
from the metadata in the spectrum data. Note that there is no guarantee that the
preset instrument name is always correct because hundreds of names are currently
used in the instruments. Verify the name.

Set spectrum information in [Spectrum Information] page.
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Select the ion generation in [MS Stage] menu and the ion mode in [Polarity] menu.
These two items are “required fields”; however, by setting [Auto], these data can

be automatically extracted from the metadata in the spectrum data.
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Other additional information can be input in the [Additional Information] area.
“COLLISION_ENERGY” information is automatically extracted from the metadata.
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In this example, click [Next] leaving parameters default.
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Input the chromatogram information in [Chromatography Information] page. In this
example, click [Next] leaving parameters default
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Input the information of precursor and molecular ions in [Precursor > Molecular

Tons] page. Select precursor ion species. This item is a “required field.” In this
example, click [Next] leaving parameters default
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Input the utilized software information in [Software Information] page.
that spectrum data were preprocessed before the peak detection, input related
information in [Data Processing]. The initial value of [Software] is “Mass++” and
the initial values of [PeakDetection] are the parameters input in [Peak Detection]

page. If necessary, re—write them directly. In this example, click [Next] without
editing parameters.

In case
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Input the chemical annotation information of peaks in [Peak Annotation] page. In
this example, click [Next] leaving parameters blank.
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In last page, the exporting record information is listed. Click to select a row in
the list on the upper side of the page, and you can preview the exporting record
Click [Finish] when properly done
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The mouse cursor is turned to the “wait cursor” during creating spectrum records
A MassBank record file is a text file, of which name is formatted in ” (MassBank
Accession). txt.”
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Open the folder specified in [Export Settings] page, and confirm the record files.
Use the MassBank attached “Record Editor” and “Administration Tool” of MassBank
via a web browser for the following operation. See the following note and the
MassBank manuals.
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Note: This “Create MassBank record file” function has been developed under the
cooperation with the MassBank development team, though it cannot replace “Record
Editor” completely. For data submission, multiple files are zipped, and the Record
Editor operates this compression.
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Note: Therefore, in order to create a MassBank record for submission, after the
translation with Mass++, it is necessary to open the generated data file to examine

by “Record Editor,” continue the operation if necessary, and complete the file
creation for data submission.
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