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What’s New verl.0.1

. Shimadzu MSdata Import gadget updated v.1.0.1
* [File] Add loadable text file format
— LabSolutions : .txt file
— LabSolutions Insight : .csv file
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What is the Shimadzu multi-omics data analysis?
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“Shimadzu Multi-Omics Analysis
Pack” can automatically process,

analyze proteomics, metabolomics,

and flux data obtained by
Shimadzu’s gas chromatograph
mass spectrometer (GCMS) and
liquid chromatography mass
spectrometer (LCMS) and visualize
the results on pathway maps.
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Shimadzu multi-omics analysis visualization
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Shimadzu Multi-omics Analysis Gadgets

There are 4 gadgets for Shimadzu multi-omics analysis pipeline. The gadgets can format
multi-omics data (metabolomics, flux, and proteomics) for downstream analyses and to
visualize the data on the pathways / networks.

Shimadzu MSdata Import

“Shimadzu MSdata Import” gadget can import and merge multi-omics
datasets in Shimadzu format for downstream analyses and calculate
mean values across replicates for each of the time points.

Volcano Plot Generator

This gadget generates Volcano Plot Generator visualization and
calculates statistics of Volcano Plot Generator analysis from
metabolome abundance (lcms) data of Shimadzu.

Blank GML Generator

This Gadget generates blank .gml file from a list of metabolites and that
of associations between the metabolites. A blank .gml file from this
gadget will be used as input for “Multiomics Data Mapper” gadget.

Multiomics Data Mapper

This gadget merges Shimadzu multi-omics data with .gml file of blank
molecular pathway. The integrated .gml file is used as input to VANTED
gadget to visualize the multi-omics data on the molecular pathway map.
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- : Quick Introduction
Shimadzu MSdata Import

“Shimadzu MSdata Import” gadget can import and

merge multi-omics datasets in Shimadzu format for IDs Sambple names
downstream analyses and calculate mean values across Meta data (replicates & etc.)
replicates for each of the time points. "
e Metabol-
s
INPUT " ome data
* Metabolite data 9
* Proteomics data is a) PraiEaE
. + °
Flux data o 2 data
— (.csv, .txt) |r:0
ﬁ < Fluxome
= data

/
. Merge dataset

* Normalize data

* Average timecourse data IDs  Sample name
* Imputate data Meta data
¢ Select compounds s Metabol-
< ome data
(%]
Q
(%]
Y 3
OUTPUT © 2 Proteome
* Metabolite data [T data
e  Proteomics data |r_Ts
) Fh_JX data S| Fluxome
*  Mixed data (Metabolite, Proteomics, Flux) E data

* List of compound ids

(.szf)
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v Volcano Plot Generator

This gadget generates Volcano Plot Generator
visualization and calculates statistics of Volcano Plot
Generator analysis from metabolome abundance
(Ilcms) data of Shimadzu.

Quick Introduction

m Volcano Plot Generator

Input Files

] X

 Discover J w 9

abundance_for_metabolites_with_foldchange.szf
abundance_for_metabolites_with_foldchange.sz|

abundance_for_metabolites_with_significance.szf
abundance_for_metabolites_with_significance.sz{

abundance_for_metabolites_with_significance_and
abundance_for_metabolites_with_significance_and_foldcl

INPUT
* Metabolite data

I—I (.CSV)

log.txt
log.bd

statistics_all.txt

statistics_all.txt

statistics_for_metabolites_with_foldchange.txt
statistics_for_metabolites_with_foldchange.txt

statistics_for_metabolites_with_significance.txt
statistics_for_metabolites_with_significance bt

statistics_for_metabolites_with_significance_and_f{
statistics_for_metabolites_with_significance_and_foldch

VolcanoPLOT.pdf
VolcanoPLOT.pdf

T

* Volcano Plot Generator
analysis for metabolome
abundance

[ ]

Double click a row to

Cannot Display File. No Corresponding viewer element.

Open in System Editor

Click to see
volcano
visualization

k< download files

Process finished successfully

OUTPUT

* Statistics from Volcano Plot Generator
analysis

* Metabolome abundance data from
Volcano Plot Generator analysis.

* Volcano Plot Generator visualization

(.szf)

Volcano Plot

—log10 t-Test P-value

-2 -1

log2 Fold Change
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Blank GML Generator

This Gadget generates blank .gml file from a list of
metabolites and that of associations between the

metabolites. A blank .gml file from this gadget will be used

as input for “Multiomics Data Mapper” gadget.

INPUT
* List of Metabolites

=

e the association between these
metabolites

(.csv)

v
* Generate a blank .gml
file for “VANTED”

OUTPUT

v
A blank .gml file

—> use as an input for Multiomics Data
Mapper gadget

(-gml)

Quick Introduction

1 Blank GML Gnerator

(LTINS ICEM Output Files

compound list KEGGID1

_list bt C00018 IC00250
e 00002 lcoooos
network C00011 IC01010
metabolic_network.tdt C00022 lC00900
C00022 IC06033

C00007 lco0027

C00031 IC01083

C00044 C01261

C00048 IC01146

C00068 IC05125

C00022 IC05125

C00031 [C00089

C00089 IC03661

C00125 IC00126

C00134 IC06366

C00025 IC00026

C00025 IC00064

C00140 IC01674

00003 lcoo004

C00197 c01182

C00061 co1847

C00084 IC18091

nNRR. 18021

perl blank_gml_generator.pl compounds_ist. txt metabolic_network. bt

Blank GML Gnerator - = >
 Discoer | [T 2| @
blank.gml |graph| -
blank.gml axis_color "#c0c0c0”

chart_color_line_names "1: Species

#1,2: Species #2,3: Species #1,4: Species 2/Ger

connectPrioritems “true”
graphbackgroundcolor “#ffff"

grid_color "#c0c0c0”

node_axisWidth 1.0
node_categoryBackgroundColorA “#e 1ffif

node_categoryBackgroundColorC “#ffffe1”
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5

node_halfErrorBar “false”
node_lineChartFillTimeGaps “true”
node_lineChartShowLines “true”
node_lineChartShowShapes “true”
node_lineChartShowStdDev false”

node_outlineBorderWidth 4.0
node_plotAxisFontSize 30
node_plotAxisRotation 0.0
e ——

chart_colors "0,0,0,255:0,0,0,255;192,192,192,255:0,0,0,255,0,0,0,255:0,0,0,255,64,64,64,255:0,0,0,255"

node_categoryBackgroundColorB "#000000

node_lineChartShowStdDevRangeLine “true”™

perl blank_gml_generator.pl compounds_is. txt metabolic_network. it
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m Multiomics Data Mapper

This gadget merges Shimadzu multi-omics data

with .gml file of blank molecular pathway. The
integrated .gml file is used as input to VANTED gadget
to visualize the multi-omics data on the molecular
pathway map.

INPUT

* Merged .szf data output from Shimadzu
MSdata Import

(.szf)

* .gmlfile for VANTED
(.gml)

v
*  Merge Shimadzu multi-

omics data with .gml file
for VANTED

[ ]

OUTPUT
* Send data to VANTED

(-eml)

Quick Introduction

L] Multiomics Data Mapper

Input Files RGNS

Pathway GML File compound name

INBSCHQHZLSJFNQ-GASJEMHNSA-N  |C00092

[KTVPXOYAKDPRHY-SOOFDHNKSA-N  |C00117

INGHMDNPXVRFFGS-IUYQGCFVSA-N  |C00279

JDTUMPKOJBQPKX-GBNDHIKLSA-N IC05382

[LCTONWCANYUPML-UHFFFAOYSA-N  |C00022

|GNGACRATGGDKBX-UHFFFAOYSA-N  |C00111

[UDMBCSSLTHHNCD-KQYNXXCUSA-N  |C00020

[XPYBSIWDXQFNMH-UYFOZIQFSA-N  [C00354

IC00631

[DTBNBXWIWCWCIK-UHFFFAOYSA-M  |C00074

[BIRSGZKFKXLSIQ-SQOUGZDYSA-N IC00345

XTWYTFMLZFPYCI-KQYNXXCUSA-N IC00008

ZKHQWZAMYRWXGA-KQYNXXCUSA-N  (CO0002

ZSLZBFCDCINBPY-ZSJPKINUSA-N IC00024

[BGWGXPAPYGQALX-VRPWFDPXSA-N  |C00085

IC00231

[FNZLKVNUWIIPSJ-UHNVWZDZSA-N IC00199

[BAWFIGIZGIEFAR-NNYOXOHSSA-O  |C00003

ILXINKUBYWONI-NNYOXOHSSA-O ICO0006

[BOPGDPNILDQYTO-NNYOXOHSSA-N  |C00004

transomics_plane_map_withID0125.gml (Sample No) ::HEBI 4170
S 7] N 6P :
Shimadzu Multi-omics Data = CREBT:52742
test_multi_omics_a.szf E4p CHEBI:48153
S7P CHEBI: 15721
PYR (CHEBL:32816
IDHAP CHEBI: 16108
AP (CHEBI: 16027
Fep ICHEBI: 16905
3PG+2PG (cHEBI: 17835
PEP (CHEBI: 18021
PG (CHEBI: 48928
[ADP (CHEBI: 16761
ATP (CHEBI: 15422
[AcCoA (CHEBI: 15351
&3 (CHEBI:61553
XusP

RuSP (CHEBI: 17363
INAD (CHEBI: 15846
NADP CHEBI: 18009
INADH CHEBI: 16908
NADPH CHEBI: 16474

| e—

|ACFIXJIIDZMPPO-NNYOXOHSSA-N IC00005

cmd /c perl Mapper.pl transomics_plane_map_withID0125.gml test_multi_omics_a.szf

[ ]

E Multiomics Data Mapper

Input Files MONGINTEIES

- o X

 Discover 9

output.gml

VANTED GML FILE

output.gml # generated with VANTED V2.6.3 at Wed Jan 25 17:04:37 JST 2017
graph [
axis_color "#c0c0c0”

connectPrioritems “true”
graphbackgroundcolor “#ffffff"

grid_color "#c0c0c0”

node_axisWidth 1.0
node_categoryBackgroundColorA “#e 1ffff"
node_categoryBackgroundColorB “#000000"
node_categoryBackgroundColorC “#ffffe1”

chart_colors "255,0,0,255:0,0,0,255,255,255,0,255:0,0,0,255,0,0,255,255:0,0,0,255;0,255,0,255:0,0,0,255,0,255,255,255:

10

node_gridWidth 0.5
node_halfErrorBar “false” &
node_lineChartFillTimeGaps “true”
node_lineChartShowLines “true”
node_lineChartShowShapes “true”
node_lineChartShowStdDev “false”
node_lineChartShowStdDevRangeLine “true”
node_outlineBorderWidth 4.0

nnda_nlotAvicFantSize 20

and /c perl Mapper.pl transomics_plane_map_withiD0125.gml test_muti_omics_a.szf

|U| i VANTED

Naor

maEtE -2

Pt Pas | pack

I
d il ol
I

o i i,
T i
i

Confidential

node_categoryBackgroundColorindexA -1 B estiocnn -
node_categoryBackgroundColorindexC -1 SO RORG0n R

node_chartShapeSize 6.0 = — =5 T
node_chartStdDevLineWidth 4.0 L T P e
node_chartStdDevTopWidth 10.0 \ ‘x Yt ’“’ Dot =




Installation and

Troubleshooting

11

Gadget’s dependency information

* “Volcano Plot Generator” gadget requires several R packages,
“limma”, “pcaMethods”, “crmn”, and “metabolomics” packages. The
gadget automatically install the packages in your computer, if the
gadgets were not installed in your computer.

* “Volcano Plot Generator” gadget requires R language > 3.2.2.
Please follow the instruction document (How to install R.pdf).

* “Multiomics Data Mapper” gadget requires, Anaconda > 2.5.0 (python
>3.5.1), adistribution of python language. Please follow the instruction
document (How to install Python.pdf).

Shimadzu Gadgets -Troubleshooting

* In case of incorrect inputs, it will show a red text in bottom of the
gadget window for incorrect input

* You can edit the command in the command line to the left of Launch
command

* In this release, if the gadget fails, the gadget will not close
(recommend to add the following to the launch command — cmd /c
start)

* Qutput files should be sent to Nandi by Discover button to export
them locally.

* Shimadzu metabolome analysis gadgets can be connected in a manual
pipeline for building an analytics pipeline. Tutorial coming soon!
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Introduction of

Gadgets
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Shimadzu MSdata Import

Volcano Plot Generator

Blank GML Generator

Multiomics Data Mapper
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_y .
_ﬁ: Shimadzu MSdata Import

#{ Shimadzu MS data Import - O X

“Shimadzu MSdata Import” gadget can import and
merge multi-omics datasets in Shimadzu format for

o S Discover |
downstream analyses and calculate mean values I Show : Dose Row [ Nomiaize by Sdected Fows ] Merge by Sampie No.  ——

File(F)  Data(D)  Filter

(® Table
8 : . [ Show : [ Merge by Sample
across replicates for each of the time points. ] Fide 10 Comams [ fvg. ctmecowss. || O e
Deselect Deselect Load Initial
I N P UT Select Al Al Colums Data Clear Data
* Metabolite data select | Name GHEBL Tnchi keze S0890:S: A
Proteomics data » (Sample Name) E (Sample Name) * * * S288C
{Sample ID) 1 |(Sample ID) * * * 0
FI ux data {time course) M |itime course) * * * 0
( . csv’ .txt) {replicate) B |(replicate) * * * 0
{doze) 1 idose) * * * 0
1 & |a6p 170 NBSGHQHZLSJ.. |Go00g2 0.255
B RSP 52742 KTWPHOYAKDP.. |GO0117 0.007
Clear Load Data o .
A Shimadzu ata Import o
o File(F) Data(D) Filter
Ed It Data ‘Swsrwvnuum [ Nomaiize by Selected Rows [ Merge by Sample No. D:t:k
25k [ Merge by Sample o
Imputate data L Bt || 1
Average timecourse data EEEE B ES
selc‘ Name CHEBI Inchi kege 5288C:5288C_1_nv 5288C:S288C_2_mv S288C:S288C_3_mi| pfk Ideltaptk 1_1_n| pfk Idehaptkl 2w pt A
Merge dataset » E%iE:E:E:e) E E%iE;EEE):e) ; ; ;‘ E?WO E?WO E?WC Elkme\ia Elkme\ia Eﬂ
Select Output style (‘YEDI‘R(E) ; g::;hcaﬁe) :|7ﬂ :‘IBSCHQHZLSJ. :)WWE :.?55 z!
2 M RSP 52742 KTVPXOYAKDP.. |C00117 0.007 0.0
3 M e 48153 o et o o _ s x
4 ; ISP 15721 File?) Dotad) Fiker
q 5 lower g = o [ iscover |
7 M |amp 16027 [ Show iﬁm
8 ; FEP 16905 [ Hide ID Columns
i SRCAR—T s | oo (][] [omnm
O UTP UT n 4 jera HIFD Tselect Name. | CHEBI nchi keee ave 5288052680
12 M aDP 16761 > & (Sample Name) » ls Is y
. 13 & |ate 15422 Gorge D) | 2 _(:-::’IZ :
Metabolite data . e R
o o b ! I3 an |NBSGHOHZLS.J. |Con0s2 oaseTTITIII.
. = H M Rsp 52242 KTVPXOYAKDP.. CO0117 o
Proteomics data i S o iiod : e T —
19 M [naop 18003 5 | & R J32816 [ . |coon2z L
Flux data ==
. . . 9 | & [spovepa (17835 [cooter ~oosat 0.1962222022222
Mixed data (Metabolite, Proteomics, Flux) P e omemom
12 & laop (16761 [XTWYTFMLZFPY..|Co0008 0035
List of compound ids e
f :: [ S _:;: 17368 |FAZLKVNUWEPS. z::::; 0007777777777
.SZ T N I o - R
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_y .
_L: Shimadzu MSdata Import

PREPARE INPUT DATA
* LabSolutions (.txt)
* LabSolutions Insight (.csv, .txt)

INPUT

* Metabolite data
*  Proteomics data
*  Flux data

(.csv, .txt)

You can prepare the input data for Shimadzu
Msdata Import gadget from LabSolutions /
LabSolutions Insight.

14

Shimadzu MS data (.Icb or .Icm and .lcd)

a

LabSolutions

Select [Export Quant
Data] on Menu

Export Quantitative Result(ASCII Conversion)

Export to

) Copy to
@ Output File: C:¥Temp¥Test. txt

Items to Output

(©) Items Displayed or| the Screen

Ds to Output
4 ) All IDs

© All Items ry output items

AllIDs * =
Delimiter

5" ]
Tab

Confidential

Except
Time

LabSolutions Insight

- Summary d

isplay

Click -> poperty
e S
s : wﬁ

FP ©) Compounds vs. Samples

Selected only
- Flag

- Data File
Name

One of the
following
@ - Conc.
- Height
S - Area
- Height ratio
- Area ratio

Shimadzu MSdata Import
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_L: Shimadzu MSdata Import

15

Click to select, load, and merge multi-omics data files

INPUT
* Metabolite data

Shimadzu MS data Import

Add Protein quant File(.csv)

*  Proteomics data
e Flux data

(.csv, .txt)

Output Style

ted Rows [] Merge by Sample No.

 Discover

1. Click to select, load, and merge multi-omics data
files >
*  “Add Protein quant”
*  “Add Metabolite quant”
*  “Add Flux quant”
to select data files for protein abundance,
metabolome abundance, flux, respectively).

Note: if you select and load two different data files,
the gadget merges the two selected files to make a
single data table.

Note: Loadable columns < about 650 columns <

Add Metabolite q.uant File(.csv) ] Meree by Sample @® Table
Add Flux quant File(.csv) i
[[] Ave. of timecourse O List
Losd It
select| Name CHEBI Inchi keee $5288C:5288C_1_m S288C:S288C_2_m 5288C:S5288C_3_mi pfk 1deltapfk1_1_m| pfkic A
(Sample Name) (Sample Name) | * * S5288C 5288C 5288C pfk 1delta pfk 1d:
{Sample 1D) (Sample ID) * * * 0 0 0 0 0
(time course) (time course) * * * 0 0 0 0 0
(replicate) (replicate) * * * 0 0 0 0 0
1 G6P 4170 NBSCHQHZLSJ.. [C00092 0.255 0315 0288 0813 0721
2 RSP 52742 KTVPXOYAKDP.. |C00117 0.007 0.01 0.008 0022 0017
3 E4P 48153 NGHMDNPXVRF.. G00279 0.046 0.053 0.047 0263 0263
4 SP 15721 JOTUMPKOJBQ.. |C05382 0.029 0.038 0.032 0234 024
5 PYR 32816 LCTONWGANYU... |C00022 0.806 0825 0.763 1.092 0812
[ DHAP 16108 GNGACRATGGD.. C00111 0.042 0.081 0068 0054 0.041
7 AMP 1RA97 HINMRASSI THH  |RAAN9A nnaa nn1? nnt 0015 0015
: " A imported data table is displayed here o o
10 PEP 18021 DTBNBXWJWOW.. C00074 0029 0.038 0.026 0043 0.046
1 6PG 48928 BIRSGZKFKXLS.. (C00345 0073 0075 0073 0092 0078
12 ADP 16761 KTWYTFMLZFPY... G00008 0012 0.054 0034 0053 0.044
13 ATP 15422 ZKHOWZ AMYRW...|(C00002 0399 0633 0313 0609 0434
14 AcCoh 15351 ZSLZBFCDCINB.. |(C00024 0028 0.045 0.024 0043 0.031
15 F6P 61553 BGWGXPAPYGQ... |C00085 0.031 0.025 003 0.061 0.058
16 HubP C00231 0.008 0013 0012 0023 0.02
17 RubP 17363 FNZLKWVNUWIPS.. G00199 0.002 0.005 0.005 0012 0.008
18 NAD 15846 BAWF JGJZGIEF .. |(C00003 0.112 0.169 0.112 0.144 0.162
n A MAND 10nnn VOILVTRIV L IDVAMY ~nnnne nnan nne nnav nnav nnn) N

Sample File: Sample file to test is available under
ShimadzuGadgets_SampleData >
ShimadzuMSdatalmport

The gadget can import and merge data files for
metabolome abundance, proteome abundance, and flux (e.g.,
Sample_multi_omics_metabolome_data.csv,
Sample_multi_omics_proteome_data.csv, and
Sample_multi_omics_metabolic_flux.csv, respectively).
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Data Processing

* Clear Load Data

* Edit Data

* Imputate data

* Average timecourse data
* Merge dataset

* Select Output Style

1. Select “Clear Load Data” to clear the data
uploaded on the gadget.

Shimadzu MS data Import
File(F) Data(D) Filter

- O X

View Output Style .
[ Show : Dose Row [] Normalize by Selected Rows [] Merge by Sample No. —_—  Discover
[] Show : Rows [] Meree by Sample
[] Hide ID Columns A
Deselect | | Deselect Load Initial
|s°'°"t 6l | | Al ‘ | Colums | | Data
select| Name S288C:5288C_1_m) S288C:5288C_2_m) 5288C:5288C_3_m pfk Idelapfk1__w piklc A
(Sample Name) 4 (Sample Name) 52880 52880 52880 ok Idelta otk 1dh
(Sample ID) & |(sample ID) 0 0 0 0 0
(time course) [ |(time course) n n n 0 0
(replicate) %] [ * . “« ” 0 0
51 = Joor wn  Click “Clear Load Data” to clear 7 0 0=
2 & [Rep 52742 8 0022 0017
: BTl o the data uploaded on the gadget v o
4 E S7P 15721 JDTUMPKOJBQ.. |C05382 0029 0038 0032 0234 024
5 & PR 32815 LCTONWGANYL.. |G00022 0806 1825 0763 1092 0812
5 4 DHAP 16108 GNGAGRATGGD..[CO0111 0042 0081 0068 0054 0041
7 2 amp 16027 UDMBGCSSLTHH... |G00020 0023 0017 001 0015 0015
8 2 [Fep 16905 XPYBSMDXQFN...[C00354 5428 5214 4381 1916 1755
9 B |spar2pc 17835 co0197 00831 0.16¢ 0225 017 0201 0206
10 2 per 18021 DTBNBXWIWOW..|C00074 0028 0038 0026 0043 0046
1 2 e 48328 BIRSGZKFKXLS.. |G00345 0073 0075 0073 0082 0078
12 ADP 16761 XTWYTFMLZFPY.. 00008 0012 0054 0034 0053 0044
13 ATP 15422 ZKHOWZAMYRW.. 00002 0399 0633 0313 0609 0434
1 AcCoh 15351 ZSLZBFGDCING.. (00024 0028 0045 0024 0043 0031
15 & [Fop 81553 BGWGXPAPYGQ... |G00085 0031 0025 003 0061 0058
16 & usp 00231 0008 0013 0012 0023 002
17 2 [rusP 17363 FNZLKVNUWIPS . |G00199 0002 0005 0005 0012 0008
18 & NaD 15846 BAWF JGJZGIEF _ |G00003 0112 0169 0112 0144 0162
1n 2 |mano 10n0n v uvmviiowin ~anane nnan nne ano7 [XTE) ane ¥
<
Shimadzu MS data Import - ] X

File() Data(D) Filter

View

Output Sty .
[ Show - Dose Row [] Normalize by Selected Rows [] Merge by Sample No. « Discover

@ Table

DShon:Rms [] Meree by Sample

[[] Hide ID Columns [] Ave. of timecourse O List
Deselect Deselect Load Initial

sekct Al || Degloct || Doselect | Losgital || Gl |
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Shimadzu MSdata Import

Shimadzu MS data Import - o X
File) Data(D) Filter
View Output Style .
[] Show : Dose Row [] Normalize by Selected Rows [] Meree by Sample No. e  Discover
[ Show: 2121 Rows [] Meree by Sample e
[] Hide ID Columns [] Ave. of timecourse O List
o
Data Processing oo Dt | | et | [ ot |
select | Name CHEEI Tnchi keee S288C:52880_2_mi S2880:52880_3_mi pik Ideftapfk Il £
° C | ear Loa d Data (Sample Name) [ (Sample Name)  |» * * i 52880 ksao 52880 pik Idelta b
(Sample ID) & |(Sample ID) * * * B 0 0 0
.
» (time course) [ (time course) * * * 0 0 0 0
* Edit Data : i e ] : - I s Z d
1 & |asr 4170 NBSCHQHZLSJ.. |G00082 315 0288 0813 0
b I m p u tat e d a ta 2 M RSP RO749 KTUPKNYAKNP oani? 0007 001 0008 0022 0
. 3 & |ese . 0046 0053 0047 0263 0
b Average timecourse data 4 & |sw Select cells to edit 0029 0038 0032 0234 0
5 & PR h . 084 0825 0763 1092 0
the data in the cells
° Merge data set § [ |DHAF 004 0081 0068 0054 0
7 & | amp wwver wumBUseL .. [UuuuCy 003 0017 001 0015 0
8 & reP 16905 XPYBSMDXQFN... C00354 54 5214 4981 1916 1
°
SeIeCt OUtpUt Style 9 & |spas2pa 17835 co0197 00631 01 0225 017 0201 0
10 & |per 18021 DTBNBXWIWCW.. C0007¢ 00! 0038 0026 0043 0
1 & |sPa 18928 BIRSGZKFKXLS.. C00345 00 0075 0073 0092 0
12 & AP 16761 XTWYTFMLZFPY.. C00008 00 005¢ 0034 0053 0
13 & |atP 15422 ZKHOWZAMYRW.. C00002 03 0633 0313 0609 0
. . 14 & AcCoh 16351 ZSLZBFGDCING.. C0002¢ 00! 0045 0024 0043 0
1. Select cells to edit the data in the cells. 15 & |Fep 61653 BGWGXPAPYGO... G00085 00! 0025 003 0061 0
16 & xusP 00231 00! 0013 0012 0023 0y
< >
Shimadzu MS data Import — [} X
File) Data(D) Filter
o use
[] Show : Dose Row [] Normalize by Selected Rows [] Merge by Sample No. ® T C cover
[ Show : 212 Rows [ Merge by Sample @
[] Hide ID Columns [0 Ave. of timecourse O List
Deselect | | Deselect Load Tntial
’Selecl Al ‘ A pometos ‘ gl Clear Data ‘
select| Name | CHEBI Tnchi keee 2880_2.m 52880:52880_3.mi pfk Ideltapfk1_1w f A
(Sample Name) [ |(Sample Name) % * * S5288C S5288C pfk 1delta P
(Sample ID) & |(sample ID) * * * | G 0 0 0
.7 (time course) (time course) * * * I 1 1 2 0
i [~ li * * * 0 0 0
1 & |ase 4170 NBSCHOHZLS... 00032 H 315 0288 0813 0
2 & |rsp 52742 KTVPXOYAKDP.. G00117 0007 001 0008 0022 0
3 & |esp 48153 NGHMDNPXVRF . (G00279 0046 0053 0047 0263 0
s & |sw 15721 JDTUMPKOJBQ.. |G05382 0029 0038 0032 0234 0
5 & PR 32816 LGTONWGANYL... |G00022 0806 0825 0763 1082 0
§ & |oHap 16108 GNGAGRATGGD.. CO0111 0042 0081 0068 0054 0
7 & |amp 16027 UDMBCSSLTHH... G00020 0023 0017 001 0015 0
8 o Fep 16905 XPYBSWDXQFN.. CO0354 5428 5214 4981 1316 1
9 & |3pa+2pG 17835 co0197 00631 0.164 0225 0.17 0201 0
10 & |per 18021 DTBNEXWJWOW..|G00074 0029 0038 0026 0043 0
1 o |sPa 48928 BIRSGZKFKXLS.. 00345 0073 0075 0073 0092 0
12 & |aop 16761 XTWYTFMLZFPY.. CO0008 0012 0054 0034 0053 0
13 ATP 15422 ZKHOWZAMYRW.. 00002 0399 0633 0313 0609 0
1 & |AcCoh 15351 ZSLZBFCDCING.. CO0024 0028 0045 0024 0043 0
15 & |rep 61553 BGWGXPAPYGQ... |G00085 0031 0025 003 0061 0
16 & |usp Co0231 0008 0013 0012 0023 0.
< >

Confidential



_y .
_L: Shimadzu MSdata Import

Data Processing

* C(Clear Load Data

* Edit Data

* Imputate data

* Average timecourse data
* Merge dataset

* Select Output Style

“All data” and “Selected” indicate
target data cells to impute missing-

data

Missing-data imputa...

target data
@ All data
() Selected

Imputation Val

Select “Imputate Missing-data” to impute
missing-data (e.g., NA) in the imported omics
data. By clicking the button, a window (see
dialog @) comes up.

“All data” and “Selected” indicate target data
cells (all cells and selected cell respectively) to
impute missing-data.

“Static val”,

“Minimum val”, and

“Random val”,

indicate a value (user defined value, minimum
value in the data, value selected randomly from
the data, respectively) that are used to impute
missing-data.

After the setting, click “OK” to impute missing
data.

Shimadzu MS data Import

File() Data(D) | Filter | (O Minimum val
View Imputate Missing-data O Random val
[[] Show : Dose R
[[] Show : 23 ee by Sample

[[] Hide ID Colum

Dese Desel oad Initia
Select All all Cakins Data | Clear Data |
« el )

Select “Imputate Missing-data” to  prki=1 pikidehaPFKi-1. 52880Wid-T_met
543 impute missing-data [1:2472
350 _ _
351 | [ |Pdct WAGNANE..
352 | ™ |Pdc6 WGLKPYLF ..
353 | I |Pde! TEDPELIA.
354 | 4 Pik1_AVLEFTPE..
355 | | Pik2 GWSAEGG.. 12335
356 | | Pik2 NAVSTKPT.. 21618

Shimadzu MS data Import
File() Data(D)

View

Filter

j Merge by Sample |
Avg. of timecourse per data ]

. of timecourse

X

(@ Static val D

18

 Discover

After the setting, click “OK”
to impute missing data

5288C:Wild-1_metl 52 A

Qutput Style

[] Show : Dose Row [] Normalize by Selected Rows [] Meree by Sample No.

[[] Show : 2/4 Rows
[[] Hide ID Columns

@ Table

O List

[[] Meree by Sample
[] Ave. of timecourse

 Discover

Deselect Deselect Load Initial
Select Al All Colums Data
select | Name feltaPFK1-1 | ofk Idelta:PFK1-1_| pfk 1delta:PFK1-1_| pfk1 PFK1-1_| S288C:Wild-1_metl| S288C:Wild-1_metl S2 A
349 M Pd o« ” . 12472
o = Tra ”N"A .s arc? imputed by
351 2 pa “0” (in this example)
352 M | Pdcb WGLKPYLF .. |
353 [ |Pde!_TEDPELIA.. |
354 M |Ptk1_AVLEFTPE.. | |
355 M |Ptk2 GWSAEGG.. | |1:2335
356 [ |Pfk2_NAVSTKPT.. 21618
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Shimadzu MSdata Import

Data Processing

* C(Clear Load Data

* Edit Data

* Imputate data

* Average timecourse data
* Merge dataset

* Select Output Style

1. Click check box of “Average of Time course per
data” to calculate mean value (e.g.,. Mean value
for metabolome abundance, proteome
abundance, and flux) among replicates for each
of the time points.

Shimadzu MS data Import

File() Data(D) Filter

View Qutput Style
]t : Dose Rom [] Normelze by Sy j .o Click check box of “Average of Time course cover |

per data” to calculate mean value

[ Show : 213 Rows

[ Hide ID Columns

| select | Name
(Sample Name) | [ |(Sample Name)| | |5288C |s2880 |s2880 |pfk Idelta pfk Idelta |pfk Idetta 2wt 1deita 2wt 1delta 2wt 1delta
(Sample ID) e — ' = = = = = = = .
> Ginecors) || A [tmecouwse) B |1 [ 0 B B B 0 s fa ﬂ]
(replicate) (ISR —Y n n n n n n n n |
1 GbP 0255 0315 0288 0813 0721 0967 0247 0266 0257
2 4 [ReP 0007 001 0008 0022 0017 0025 003 0014 000
3 =REE 0045 0053 0047 0263 0263 0347 0043 0066 0055
[ 2 [sw 0029 0038 0032 0234 024 0312 0051 0057 0053
5 4 PR 0806 0825 0763 1092 0812 1078 0815 0952 0856
§ 4 [oHaP 0042 0081 0068 0054 0041 0075 0088 0038 0083
7 =G 0023 0017 001 0015 0015 0012 0013 0014 0012
8 FBP 5428 5214 4981 1916 1755 2431 5219 4383 1747
9 2 [3pa+2pa 0.164 0225 0.17 0201 0206 0271 0.169 0.184 0.17
10 4 [pep 0029 0038 0026 0043 0045 0061 0087 0039 0036
1 4 PG 0073 0075 0073 0082 0078 0121 0082 0069 0071
12 4 |a0P 0012 0054 0034 0053 0044 0054 0021 0023 002
13 & |aTP 0399 0633 0313 0509 0434 0806 0218 022 0185
" M |AcCoA 0028 0045 0024 0043 0031 0045 0013 0018 0013
15 & [P 0031 0025 003 0061 0058 0071 0.132 0.184 0.144
15 & xusp 0008 0013 0012 0023 002 0029 0034 0013 0024
[ M RusP 0002 0005 0005 0012 0008 0014 0008 0005 0011 v
<
Shimadzu MS data Import - o X
File() Data(D) Filter
View Style :
[] Show : Dose Row [] Normalize by Selected Rows [] Meree by Sample No. sy  Discover
] how 218 Fows CllMeres by Sanpie || OT2%
[] Hide ID Golumns [~ Ave. of timecourse O List
‘Selecl Al | ‘ pesaie] ‘ ‘ Dessiect | ‘ Sl ‘ |0Iear Data
[select| Name | GHEEI Tnchi Tkeze | ave S286CS288C_| ave pik Idehapfk | ave zwi Ideltazmi |
> (Sample Name) | [ |(Sample Name) |+ [+ *
(Sample ID) e I I i
(time course) M [(time course) % * \:
(replicate) R - - -
1 o a6p 4170 NBSGHQHZLS... | C00082
2 & Rep 52742 KTVPXOYAKDP.. |GO0117
8 [=REE 48153 NGHMDNPXVRF ... G00279
[l & [sw 15721 JDTUMPKOJBQ... C05382
5 2 PR 32816 LGTONWGANYL... C00022
[ DHAP 16108 GNGAGRATGGD... GO0111
7 & amp 16027 UDMBGSSLTHH.. G00020
8 =GR 16905 XPYBSWDXQFN... G0035¢
9 1 |3Gr2pG 17835 co0197 CO0631
10 =l 18021 DTEBNBXWWOW.. CO0074
1 =R 18928 BIRSGZKFKXLS.. | CO0345
12 & a0P 16761 XTWYTFMLZFPY..|G00008
13 & |aTP 15422 ZKHOWZAMYRW..|GI0002
1 M |AcCoa 15351 ZSLZBFCDCING.. |G00024
15 & |Fep 51553 BGWGKPAPYGQ.. CO0085
16 M |xusp Co0231
[ M |Rusp 17363 FNZLKVNUWIPS... 00189
18 M_Inap 15846 BAWFJGJZGIEF. C00003
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Shimadzu MS data Import — O X
File®) Data(D) Filter
View Output Style .
[0 Show: Dose Rom (] Normalize by Selected Fopges . L Click check box of “Merge by Sample” to r
Qo2 o Someroror :
] ide ID Colurms O Lit merge columns using a common sample name
Data Processing e R B |
P B
(Sample Name) [ (Sample Name) I 52880 pfk Idelta 2w Idelta otk Idelta 52880 2wt Idelta [s2s80 pfk Idelta 2w Idelta
b Clear Load Data (Sample ID) o e w w B w ‘.; o v v
(time course) [ (time course) 1 2 3 4 5 6§ 7 8 9
° Ed|t Data (replicate) M |(replicate) 0 0 0 0 0 0 0 0 0
1 M lasp 0286 0 0
2 & Rsp 1 .0l .0
* Imputate data : Bl i o
. ' M s 0033 0262 0
hd Average timecourse data 5 & PR 0798 0994 08
5 & DHAP 0 0 0083
. 7 & amp 00 0014 0013
Merge dataset 8 “ Fep 520 7203 4783
] M sarora 0. 022 (X
* Select Output Style & o s & i -
" M e 1} 0097 0074
12 & 0P 0 0 002
18 M at [ [ 020
. “ ” 1 M AcCoh 1 0 00
1. Click check box of “Merge by Sample” to merge s e 0 0 0
16 YuFP 0011 0024 0
columns using a common sample name. & SR 0011228333388 008
<
Shimadzu MS data Import
File®) Data(D) Filter
View Output Style
] Show : Dose Row [] Normalize by Selected Rows [[] Merge by Sample No.
[ Show : 23 Rows [A Meree by Sample O
[] Hide ID Columns [ Ave. of timecourse O List
‘Selscl Al ‘ pesaie ‘ Deselecd ‘ ’ foscliniial ’CIea Data
s — — e — — —
(Sample Name) ‘ %] |(Sample Name) [ [* {1 * * * *
(Sample ID) M peampews | - - - - -
(time course) [ |(time course) * * * * * *
(replicate) [ |treplicate) * * * * * *
i & asp
2 M |ReP
8 =RES
' & s
5 M PR
§ & DHAP
7 & awp
8 M |Fep
] M PaorG
1 & pep
" M e
2 & aop
18 & at
1 & AcCoh
15 & [Fep ! !
16 & xusp ! 0024
1 M [RusP ! 00119339339333.. 0008
<
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°
S h d M Sd t I t File) Data(D Filter
/ imadzu ata Impor ‘
[[] Show : Dose Row [[] Normalize by Selected Rows [] Meree by Sample No . s an “ ”
D) show : [218] Pows I Meree by Sample Click “List” at “Output Style” to
[] Hide ID Columns [ Ave. of timecourse I_ .
ist of compound i
Select All ‘ Deselect ‘ Deselect Load Tnitial | | Gjaar Data OUtpUt st of co pou d ids
All lums Data
select| Name GHEBI Inchi Peptide Prefered name UniProt A
D a t a P ro c e s s i n (Sample Name) [ (Sample Name) % * * * *
g (Sample ID) M (Sample 1D} * * * * *
(time course) [ |(time course) * * * * *
(replicate) (replicate) * * * “ "
® Clear Load Data 1 M |asp 4170 nescrarziss ow Enter the kegg column
. 2 M |rsp 52742 KTVPXOYAKDP.. G001,
d Ed It Data 3 M [Esp 48153 NGHMDNPXVRF .. C00279
4 M s 15721 JDTUMPKOJBQ.. 05382
[ ] I m putate data 5 PYR 32816 LCTONWGANYU... G00022
[} (4 DHAP 16108 GNGACRATGGD... G00111
° 3 7 M amp 16027 UDMBCSSLTHH.. |G00020
Ave rage tl m eco u rse d ata 8 M |FeP 16905 KPYBSIWDXQFN... G00354
9 M |spG+2rG 17835 G00197 GO0631
[ ]
Merge dataset 10 PEP 18021 DTBNBXWJWOW.. G00074
1" 6PG 48928 BIRSGZKFKXLS.. C00345
hd Select output Style 12 (4 aDP 16761 KTWYTFMLZFPY.. G00008
13 M |aTe 15422 ZKHQWZAMYRW... G00002
14 [ |AcCoA 15351 ZSLZBFGDCINB.. G00024
15 M Fep 61553 BGWGKXPAPYGQ... C00085
IS = ven ~nnant b
. U s ap? « ” . S 2%
1. Click “List” at “Output Style” to output list of
compound ids.
“ ”
2. Enter the “kegg” column.
Shimadzu MS data Import - o X
File() Data(D) Filter
View Output Style .
[] Show : Dose Row [[] Normalize by Selected Rows [] Meree by Sample No.
] Show : [212]] Rows [ Meree by Sample O Teble
[] Hide o) Ao i [ Ave. of timecourse @ List
Select All ‘ pessict ‘ Dot et ‘ Olear Data
select | Name CHEBI Inchi keee Loo's id Peptide Prefered name UniProt ~
» (Sample Name) M |(Sample Name)  * * I * * * * *
(Sample ID) (Sample ID) * * I * * * * *
(time course) (4 (time course) * * I * * * * *
(replicate) [ (replicate) * * I * * * * *
1 M |asp 4170 NBSCHOHZLS!. C00092
2 M Rrsp 52742 KTVPXOYAKD' Go0n7
3 E4P 48153 NGHMDNPXVI‘... G00279
4 M s 15721 JDTUMPKOJ*... G05382
5 M |pYR 32816 LCTON%AN‘]:. 00022
(] [ |pHAP 16108 GNGACRATGQT.« Goottt
7 M |amp 16027 UDMECSS[THI._ G00020
8 M FBP 16905 XPYBS]WDXQF'.,. G00354
9 3PG+2PG 17835 C00197 l GO0631
10 M PP 18021 DTBNBXW.WO V.. GO0074
1 M |sra 48928 BIRSGZKFKXLl 00345
12 M |aop 16761 XTWYTFMLZFRY.. G00008
13 M aTP 15422 ZKI‘WWZAMY‘I... G00002
14 AcCoA 15351 ZSLZBFC[X)I"'... Go0024
15 F6P 61563 BG\AEXPAPY(]_. G00085
Ty = lven ~nnant 4
< _ >
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Click “Discover” to list up

OUTPUT

Metabolite data

Proteomics data

Flux data

Mixed data (Metabolite, Proteomics, Flux)
List of compound ids

(.szf)

Click “Discover” to list up downstream
analysis gadgets that can handle the data
imported (merged) in Shimadzu MSdata
Import.

Select and double click the gadget to send the
imported (merged) data to the gadget.

Shimadzu MS data Import downstream analysis gadgets

File(F) Data(D) Filter

- o x
\[ | Discover u

View Output Style
[] Show : Dose Row [] Normalize by Selected Rows [ ] Merge by Sample No.
] Show : Zfows [ Merge by Sample O
[ Hide ID Columns [ Avg. of timecourse O Lst
| Seect A ‘ R ’ P | ’ el | CearData
select | Name eptide | Prefered name | UniProt | map1

(Sample Name) M [(Sample h *

(Sample ID) & lsamen Select and double click the gadget to send *
b_(time courss) i |timecow the imported data to the gadget &

(replicate) [ |ireplicate) E *

1 M |Gsp

2 M [Rsp

3 A |Esp

4 M |sw

5 M [PYR

6 [ |pHAP

7 M amp

8 M |Fep

9 M |apG+2rG

10 & |rep

1" M [6PG

12 M app

13 M aTP

14 M |AcCoA v
< >
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v Volcano Plot Generator

Volcano Plot Generator - a X

This gadget generates Volcano Plot Generator abundance_for_metabolites_with_foldchange.szf

B g o o 5 d; fi tabolit ith_foldch: s

visualization and calculates statistics of Volcano Plot abundance_for. metabaiites, with, significance sat

Generator analysis from metabolome abundance (lcms) abundance_for_metabolites_with_significance.s2{
abundance_for_metabolites_with_significance_and

d ata Of S h im a d ZU. abundance_for_metabolites_with_significance_and_foldc
log.txt

log.bxt
I N P UT statistics_all.txt
. tatisti F tabolit S_t:;:ﬁifcsl—;"': ot Cannot Display File. No Corresponding viewer element.

S SUCS_Tor_me! olites_wi oldchange.

* Metabolite data s o mtates i atnongest

statistics_for_metabolites_with_significance.txt
statistics_for_metabolites_with_significance.bd
statistics_for_metabolites_with_significance_and_f{
statistics_for_metabolites_with_significance_and_foldch

Click to see

VolcanoPLOT.pdf volcano
VolcanoPLOT.pdf . . .
T visualization
| Double click a row to
F= download files
Volcano P|Ot Generator Process finished successfully
analysis for metabolome Voiean Pt
abundance : 2 w2
OUTPUT g 7
. . L - i
* Statistics from Volcano Plot Generator § .
analysis e
Metabolome abundance data from N
Volcano Plot Generator analysis.
Volcano Plot Generator visualization |
: 5 : :
(.szf) o2 o Conge
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Volcano Plot Generator

INPUT
* Metabolite data

(.csv)

The gadget require one input file; Shimadzu
metabolome abundance data (e.g.,
test_metabolome_a.szf)

Sample File: Sample file to test is available under
ShimadzuGadgets_SampleData >
VolcanoPlotGenerator

NOTE: Required package: R >3.2.2 is required.
“limma”, “pcaMethods”, “crmn”, and
“metabolomics” packages are required. The gadget
automatically install the packages in your
computer, if the gadgets were not installed in your

computer.

24

£ Volcano Plot Generator O X
(LNAZIEEE Output Files e
Shimadzu Omics Data Shimadzu Omics Data
test_metabolome_a.szf ompound 5 POUND
Configughtion jic o) : - - 0
G6P CHEBI:4170 |NBSCHQHZLSIFNQ-GASJEMHNSA-N  |C00092 0.25¢
RSP CHEBI:52742 |KTVPXOYAKDPRHY-SOOFDHNKSA-N  |C00117 0.00])
E4P CHEBI: 48153 |NGHMDNPXVRFFGS-IUYQGCFVSA-N  |C00279 0.04¢
S7P CHEBI: 15721 |JDTUMPKOJBQPKX-GBNDHIKLSA-N C05382 0.02¢
PYR CHEBI:32816 |LCTONWCANYUPML-UHFFFAQYSA-N |C00022 0.80¢
DHAP CHEBI: 16108 |GNGACRATGGDKBX-UHFFFAOYSA-N |C00111 0.04
AMP CHEBI: 16027 |UDMBCSSLTHHNCD-KQYNXXCUSA-N  |C00020 0.02
FBP CHEBI: 16905 [XPYBSIWDXQFNMH-UYFOZIQFSA-N  |C00354 5.42¢
3PG+2PG CHEBI: 17835 C00631 0.16¢
Zﬁ: 2:21122; E File is displayed here 225‘
ADP CHEBI: 16761 [XTWYTFMLZFPYCI-KQYNXXCUSA-N C00008 0.013
ATP CHEBI: 15422 |ZKHQWZAMYRWXGA-KQYNXXCUSA-N |C00002 0.39¢
AcCoA CHEBI: 15351 |ZSLZBFCDCINBPY-ZSJPKINUSA-N C00024 0.02¢
F&P CHEBI:61553 |[BGWGXPAPYGQALX-VRPWFDPXSA-N |C00085 0.03]]
XuSP C00231 0.00¢
RuSP CHEBI: 17363 |FNZLKVNUWIIPS]-UHNVWZDZSA-N C00199 0.003]
NAD CHEBI: 15846 |BAWFIGIZGIEFAR-NNYOXOHSSA-O  |C00003 0.113
NADP (CHEBI: 18009 [XJLXINKUBYWONI-NNYOXOHSSA-O C00006 0.047
NADH (CHEBI: 16908 |BOPGDPNILDQYTO-NNYOXOHSSA-N  |C00004 0.00¢
c ]
Rscript volcarb_plot.r test_metabolome_a.szf ‘
Connected IO Garuda

il
Double click a rows to load files
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Volcano Plot Generator

Volcano Plot Generator
[parameter settings]
INLINAFIEEN Output Files
Shimadzu Omics Data : ' '
test_metabolome_a.szf 4 Sample Control”  Target N
Configuration compound name O O
A ChEBI O O
1. Click “Configuration” on the left panel. Inchi a a
KEGG_COMPOUND O O
$288C:b1.qgd
2. Select “Control” and “Target” samples for smc:b;:zd E] %
Volcano Plot Generator analysis. §288C:b3.qgd (] O
pfk1:b4.qad O
pfk1:b5.qad O
In this example, “pfk1.b4.qgd, pfk1.b5.9gd,  — pfk1:b6.q0d O
pfk1.b6.qgd” are selected as “Control” zwf1:b7.q9d O
g w zwf1:b8.qad O
samples, while “zwf1.b7.qgd, zwfl.b8.qgd, \ iy = = y
zwfl.b9.qgd” are selected as “Target” samples. P |
Fold Change | 2 | =
3. Set threshold value of p-value and that of fold 'qpdatory Fields
change for Volcano Plot Generator analysis. y §
In the example, 0.05 and 2 are selected as
threshold values for p-value and fold-change,
respe ctive Iy Rscript volcand_plot.r test_metabolome_afszf ‘
Connected ll> Garuda
4. Click the bottom to do Volcano Plot Generator I I
analysis after data upload after data upload 3
and parameter setting @ @
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v Volcano Plot Generator

OUTPUT
e Statistics from Volcano Plot Generator
analysis

e Metabolome abundance data from
Volcano Plot Generator analysis.
e Volcano Plot Generator visualization

(.szf)

Statistics from Volcano Plot Generator analysis

Four result files for statistics will be generated by the
volcano analysis gadget.

* “statistics_all.txt” is statistics for all metabolites.

» “statistics_for_metabolites_with_significance.txt
" is statistics for metabolites with p-value lower
than user defined threshold value of p-value.

» “statistics_for_metabolites_with_foldchange.txt”
is statistics for metabolites with foldchange
greater than user defined threshold value.

* “statistics_for_metabolites_with_significance_an
d_foldchange.txt” is statistics for metabolites with
p-value and foldchange that are lower and greater
than user defined threshold values, respectively.

26

Volcano Plot Generator

Input Files

abundance_for_metabolites_with_foldchange.szf

O

X

 Discover 9

"compound Name"

"kegg id"

"t-statistic"

abundance_for_metabolites_with_foldchange.szf G6P 00092 -13.3306576525995 _ (0.003
abundance_for_metabolites_with_significance.szf |** 00117 0.817068173972164 |0.486
’ o E4P C00279 -12.9043732505126  (0.000
abundance_for_metapolltes__W|tr_1_s|gn|ﬁcance,s 7P C05332 16.1711972751795 0,001
abundance_for_metabolites_with_significance_an = ——— PR T TR
abundance_for_metabolites_with_significance_and_foldcH DHAP mAmaaa A areas 123294734 0.084

log.txt AMP Results Panel 12256841475 [0.469
| IR FBP e e ooeu31945213 (0,255
statistics_all.txt G+2PG C00631 -2.42061092514349  [0.121
statistics all.txt EP C00074 -2.56191032522519  [0.113
statistics_for_metabolites_with_foldchange.txt G C00345 -1.85185763881223 [0.172
statistics_for_metabolites_with_foldchange.txt C00008 -11.0953007430424 0000
statistics_for_metabolites_with_significance.txt 00002 3:64721273310225 0,019
cCoA C00024 -6.21822952748817  (0.003;

_ statistic.s_for_me.tabolitfas_vyith_signiﬁcancem 00085 7.53279330473933 0,003
statistics_for_metabolites_with_significance_and_f§: 00231 0.253616731056512 [0.818
statistics_for_metabolites_with_significance_and_foldchfrusp C00199 -1.31353993489225 |0.265

y 3 NAD C00003 -5.11842762503984  [0.0074

VolcanoPLOT.pdf NADP C00006 -7.63118125647089  (0.001

NADH C00004 -0.692470874999738 (0,560

NADPH C00005 -3.46359240742034  [0.035

Process finished succegsfully

vRscript volcano_plot.r test_rItabolome_a.szf

Double click a row to download files
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v Volcano Plot Generator

OUTPUT

Statistics from Volcano Plot Generator
analysis

Metabolome abundance data from
Volcano Plot Generator analysis.
Volcano Plot Generator visualization

(.szf)

Metabolome abundance data from
Volcano Plot Generator analysis.

Three files for metabolome abundance will be generated
by the volcano analysis gadget.

“abundance_for_metabolites_with_significance.szf”
is abundance for metabolites with p-value lower than
user defined threshold value of p-value.

“abundance_for_metabolites_with_foldchange.szf”
is abundance for metabolites with fold change greater
than user defined threshold value.

“abundance_for_metabolites_with_significance_and
_foldchange.szf” is abundance for metabolites with p-
value and fold change that are lower and greater than
user defined threshold values, respectively.

m Volcano Plot Generator

abundance_for_metabolites_with_foldchange.szf |

abundance_for_metabolites_with_foldchange sz L

©

"compound names"

"ChEBI"

=

. m} X

"Inchi"

*

abundance_for_metabolites_with_significance.szf F“';

CHEBI: 48153

INGHMDNPXVRFFGS-IUYQGCF

) o CHEBI: 16761 |[XTWYTFMLZFPYCI-KQYNXXCU
abundance_for_metapolltes__wntj_mgnmcance.s CHEBL: 15721 |JDTUMPKOIBQPKX-GENDHIKL
abundance_for_metabolites_with_significance_an s 100 XA TNON I
abundance_for_metabolites_with_significance_and_foldclieep CHEBI:61553 |BGWGXPAPYGQALX-VRPWFDF
2o f ) "NQ-GASJEMHI
log.txt ACCoA Results Panel py=zsiknus
statistics_all.txt I ATP LrEpt: 19422 [engw£AMTRWXGA-KQYNXX
statistics_all b INADPH CHEBI: 16474 |ACFIXJIIDZMPPO-NNYOXOHS
statistics_for_metakolites_with_foldchange.txt
statitics_for_metabolites_with_foldchange.td
statistics_for_metakjolites_with_significance.txt
statifitics_for_metabolites_with_significance.td
statistics_for_metakolites_with_significance_and_f
statistics_for fmetabolites_with_significance_and_foldch
VolcanoPLOT.pdf
VolcanoPLOT.pdf
|

Rscript volcano_plot.r test_merolome_a.szf

Process finished succesgfully

1

Double click a row to download files

Confidential
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v Volcano Plot Generator

OUTPUT

* Statistics from Volcano Plot Generator
analysis

* Metabolome abundance data from
Volcano Plot Generator analysis.

* Volcano Plot Generator visualization

(.szf)

m Volcano Plot Generator

Input Files

[m] X

 Discover J w 9

abundance_for_metabolites_with_foldchange.szf
abundance_for_metabolites_with_foldchange.szf|

abundance_for_metabolites_with_significance.szf
abundance_for_metabolites_with_significance.sz§

abundance_for_metabolites_with_significance_and
abundance_for_metabolites_with_significance_and_foldcl

log.txt
log.bd

statistics_all.txt

statistics_all.txt

statistics_for_metabolites_with_foldchange.txt
statistics_for_metabolites_with_foldchange bt

statistics_for_metabolites_with_significance.txt
statistics_for_metabolites_with_significance.txt

Volcano Plot Generator visualization

1. Click on the right panel to display volcano
visualization.

2. Double click the row “VolcanoPLOT.pdf” to
download files.

statistics_for_metabolites_with_significance_and_f{
statistics_for_metabolites_with_significance_and_foldch

VolcanoPLOT.pdf

1 VolcanoPLOT.pdf

Double click a row to

Cannot Display File. No Corresponding viewer element.

Open in System Editor

Click to see volcano
visualization

Rscript

download files

Process finished successfully

™ 20
.
o 4
i -
o ~ -
&
L -
e
o004
o
T T T T
-2 -1 0 1

log2 Fold Change
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Blank GML Generator

Blank GML Gnerator

[LNAZIEEN Output Files

compound list KEGGID1 | KEGGID2 |

This Gadget generates blank .gml file from a list of I "
metabolites and that of associations between the ot vkt ooz oo
metabolites. A blank .gml file from this gadget will be st Jooies
used as input for “Multiomics Data Mapper” gadget. v cove
INPUT o
* List of Metabolites i

[peri biank_gml_generator.pl compounds_i _network,txt ]

the association between these
metabolites

2! Blank GML Gnerator [m] X

< Discover | [ | @
.

blank.gml |graph[
axis_color “#c0c0c0”

blank.gml
2 chart_color_line_names "1: Species #1,2: Species #2,3: Species #1,4: Species 2/Ger

chart_colors "0,0,0,255:0,0,0,255;192,192,192,255:0,0,0,255,0,0,0,255:0,0,0,255;64,64,64,255:0,0,0,255"
connectPrioritems “true”
graphbackgroundcolor “#fffff"

Generate a blank .gml g colr et 7 VANTED V254 for Gaude

. node_axisWidth 1.0
. node_categoryBackgroundColorA “#e 1ffif File Edit Mapping Network Window ?

ﬁle for "VANTED" node_categoryBackgroundColorB "#000000" [~

node_categoryBackgroundColorC “#ffffe 1" ‘B % B b-3 ¢|@\ @\ @\ Q @ oo Tl & 8 '\(DiSOOVE

node_categoryBackgroundColorindexA -1

node_( 0lg) xC -1

node_chartShapeSize 6.0 £) E=n a8
node_chartStdDevLineWi A
node_chartStdDevTopWi

node_gridwidth 0.5 VA N T E D

node_halfErrorBar “false”
NAME Adenosine Carnitine Creatine

node_lineChartFillTimeGaps “true”

node_lineChartShowLines “true”

node_lineChartShowShapes “true”

node_lineChartShowStdDev false™

node_lineChartShowStdDevRangeLine “true”
node_outiineBorderWidth 4.0

O UTP UT node_plotAxisFontSize 30

node_plotAxisRotation 0.0

L-Citrulline Ad: inic ac i Creatinine

e potuenamnos J
° A blank .gml ﬁle | erl lank_gm_generator.pl compounds _st. txt metabolic_network. bt k‘i /
- use as an input for Multiomics Data &= ]
Mapper gadget

L-Methionine S-oxide i cCl Cys| ionine

NN

2-Morpholinoethanesulfonic acic Allajjtoin P ysteamine

(-gml)

DI ~ube i ~
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Blank GML Generator

INPUT
* List of Metabolites

o

* the association between these
metabolites

(.csv)

E Blank GML Gnerator

ILNASIECl Output Files

compound list

compounds_listbd

metabolic network

metabolic_network bt

The gadget require two input files;

(1) a table for metabolites
(e.g., compounds_list.txt)

(2) network composed of links between two
metabolites (e.g., metabolic_network.txt)

1. Double click a rows to load files
2. Click the “Launch” bottom to make blank .gml
file after data upload

Sample File:

Sample file to test is available under
ShimadzuGadgets_SampleData>
BlankGMLGenerator

A

KEGGID1 | KEGGID2
C00018 C00250
C00002 C00008
C00011 C01010
C00022 C00900
C00022 C06033
C00007 C00027
C00031 C01083
C00044 C01261
C00048 C01146
C00068 C05125
C00022 C05125
C00031 C00089
C00089 C03661
C00125 C00126
C00134 C06366
C00025 C00026
C00025 C00064
C00140 C01674
C00003 C00004
C00197 C01182
C00061 C01847
C00084 C18091
CONNRR C1R091

File is displayed here.

perl blank_ghl_generator.pl compounds_list. txt metabolic_network. txt

Confidential
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Blank GML Generator

OUTPUT

* Ablank .gml file
- use as an input for Multiomics Data
Mapper gadget

(.eml)

@ )

Blank GML Gnerator 1 - ‘ [m] X
Input Files [ReLNARIES « Discover

blank.gml

blikgml

] - Eal-]

1. Select whether you want to send the entire File
or some Data to other gadgets

2. Click Discover to send data to other gadgets

hart_color_line_names "1: Species 1/Genotype #1,2: Species 2/Genotype #2;3: Species 1/Genotype #1;4: Species 2/Ger
chart_colors "0,0,0,255:0,0,0,255;192,192,192,255:0,0,0,255;0,0,0,255:0,0,0,255;64,64,64,255:0,0,0,255"
connectPrioritems “true”
graphbackgroundcolor "#fffif"
grid_color "#c0c0c0”
node_axisWidth 1.0
node_categoryBackgroundColorA “#e1ffif"
node_categoryBackgroundColorB "#000000"
node_categoryBackgroundColorC "#fiffe 1"
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5
node_halfErrorBar “false”
node_lineChartFillTimeGaps “true”
node_lineChartShowLines “true”
node_lineChartShowShapes “true”
node_lineChartShowStdDev “false”
node_lineChartShowStdDevRangeLine “true”
ode_outlineBorderWidth 4.0
e_plotAxisFontSize 30

isRotation 0.0

Results Panel

[perl ¥nk _aml_generator.pl compounds_list. txt metabolic_network. txt

i o

Double click a rows to

31

& VANTED V2.5.4 for Garuda
File Edit Mapping Network Window ?

L-Methionine S-oxide

Confidential E
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download files oy [ |
. 3
- VANTED
ﬁ Adenosine Carnitine Creatine
Resulta nt merged gml is L-Citrulline Adenylsugcinic acid Camosine Creatinine
shown in the result panel AN~ -
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E Multiomics Data Mapper

This gadget merges Shimadzu multi-omics data
with .gml file of blank molecular pathway. The

Input Files JONGINESIES

Pathway GML File compound hame

transomics_plane_map_withID0125.gml (Sample No) ;-EI = :BSCHQHZ.S.’H‘IQGASJE“II-NS ;00092 0

. . . . - 0 - 6P 141 AN
integrated .gml file is used as input to VANTED gadget Shimadzy Mulf-omics Data s S S L Y
test_multi_omics_a.szf P |CHEBI:48153 |NGHMDNPXVRFFGSTUYQGCFVSAN _ [C00279
R ] Q 3 57 [CHEBI: 15721 |JDTUMPKOJBQPKX-GENDHIKLSAN _|C05382
to visualize the multi-omics data on the molecular = e
orar [CHEBI: 16108 |GNGACRATGGDKEX-UHFFFAOYSAN _[CO0111
r\ Aathiarav man e [CHEBI: 16027 |UDMBCSSLTHHNCD-KQYNKXCUSA-N _[C00020
FBP ICHEBI: 16905 [XPYBSIWDXQFNMH-UYFOZIQFSA-N IC00354
I N P UT 3PG+2PG |CHEBI: 17835 C00631
= [CHEBI: 18021 |DTBNBXWIWCWCIK-UHFFFAOYSA-M_[C00074
. e°G [CHEB1:48928 [BIRSGZKFKLSIQ-SQOUGZDYSAN __ [C00345
° d f d p f S h d 3 [CHEBI: 16761 [XTWYTFMLZFPYCIKQYNXXCUSA-N _ |C00008
M e rge .SZ ata output from Imaazu aTP [CHEBI: 15422 [ZKHQWZAMYRWXGA-KQYNXXCUSA-N_|C00002
IACCoA ICHEBI: 15351 (ZSLZBFCDCINBPY-ZSIPKINUSA-N IC00024
M Sd ata I m p ort = [CHEB1:61553 [BGWGXPAPYGQALX-VRPWFDPXSA-N _|C00085
xus? coo231
f Ruse [CHEBI: 17363 |FNZLKVNUWIIPS-URNVWZDZSAN __ [C00138
.SZ NAD [CHEBI: 15846 |[BAWFJGJZGIEFAR-NNYOXOHSSA-O__ |C00003
INADP ICHEBI: 18009 [XJLXINKUBYWONI-NNYOXOHSSA-O IC00006
ruaDH [CHEBI: 16908 [BOPGDPNILDQYTO-NNYOXOHSSA-N _[C00004
NADPH (CHEBI: 16474 |ACFIXIIIDZMPPO-NNYOXOHSSAN __ [C00005

GML file for VANTED
er1or |emd fc perl Mapper.pl transomics_plane_map_withiD0125.gml test_muiti_omics_a.szf |
(.eml)
[] Multiomics Data Mapper - [m] X

- - o [eee] < Dicover | Y >+2] @
Merge Shimadzu multi- output.gml VANTED GML FILE

output.gml # generated with VANTED V2.6.3 at Wed Jan 25 17:04:37 JST 2017
omics data with GML file T [

axis_color "#c0c0c0”

chart_colors "255,0,0,255:0,0,0,255;255,255,0,255:0,0,0,255;0,0,255,255:0,0,0,255;0,255,0,255:0,0,0,255;0,255,255,255:
for VANTE D connectPrioritems “true”
graphbackgroundcolor "#fffff™
grid_color "#c0c0c0”
node_axisWidth 1.0
node_categoryBackgroundColorA “#e 1ffff"
node_categoryBackgroundColorB "#000000™
node_categoryBackgroundColorC “#ffffe 1"
node_categoryBackgroundColorindexA -1 S g e
node_categoryBackgroundColorindexC -1 V A N T E D [ — a
node_chartShapeSize 6.0 I —
node_chartStdDevLineWidth 4.0 510

node_chartStdDevTopWidth 10.0

O UTP UT node_gridWidth 0.5
node_halfErrorBar “false”
node_lineChartFillTimeGaps “true”

® Se nd data to VANTED node_lineChartShowLines true"

node_lineChartShowShapes “true”

B NTED 25 4t Gana - 0 X
e 51 Mg Moo Windon

fo[08[x00[2¢/RRAR L« B+ a| Dumer

1] | P
B e

Faas

g

H
\

[

node_lineChartShowStdDev false” = iﬂ
node_lineChartShowStdDevRangeLine “true” O ',

node_outlineBorderWidth 4.0 L gans 0% | P T A
nnda_nintAvisEantSize 2N I IHI
= I il

‘cmd Jc perl Mapper.pl transomics_plane_map_withID0125.gml test_multi_omics_a.szf o

Loy b e
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m Multiomics Data Mapper

INPUT

* Merged .szf data output from Shimadzu
MSdata Import

s

* .gmlfile for VANTED

(.szf)

(.eml)

The gadget require two input files;
(1) glm file for blank metabolic pathway map
(e.g., transomics_plane_map_withID0125.gml)
(2) Shimadzu multi-omics dataset
(e.g., test_multi_omics_a.szf)

Sample File: Sample file to test is available under
ShimadzuGadgets_SampleData>
MultiomicsDataMapper

NOTE: Requirement: The gadget requires,
Anaconda > 2.5.0 (python > 3.5.1),

m Multiomics Data Mapper

(LNAZIEEE Output Files

Pathway GML File

transomics_plane_map_withID0125.gm

Shimadzu Multi-omics Data
test_multi_omics_a.szf

Double click a rows
to load files

- O X
compound name ChEBI KEGG_CO
| | (Sample No) * * * ]
CHEBI:4170 |[NBSCHQHZLSIFNQ-GASJEMHNSA-N  |C00092
|RsP CHEBI:52742 |[KTVPXOYAKDPRHY-SOOFDHNKSA-N (00117
| B CHEBI:48153 |NGHMDNPXVRFFGS-IUYQGCFVSA-N  |C00279
|s7» CHEBI: 15721 [IDTUMPKOJBQPKX-GBNDHIKLSA-N  |C05382
PR CHEBI:32816 |LCTONWCANYUPML-UHFFFAOYSA-N [C00022
|orap CHEBI: 16108 |GNGACRATGGDKBX-UHFFFAOYSA-N  [C00111
JavP CHEBI: 16027 [UDMBCSSLTHHNCD-KQYNXXCUSA-N ~ |C00020
|Fep CHEBI: 16905 [XPYBSIWDXQFNMH-UYFOZIQFSA-N  [C00354
|3PG+2pG moeeTmane 00631
e File is displayed here sa# [cooors
lerG o SAN  |coo34s
ADP CHEBI: 16761 [XTWYTFMLZFPYCIKQYNXXCUSA-N  |C00008
ATP CHEBI: 15422 [ZKHQWZAMYRWXGA-KQYNXXCUSA-N [C00002
AcCoA CHEBI: 15351 [ZSLZBFCDCINBPY-ZSIPKINUSA-N C00024
|Fer CHEBI:61553 [BGWGXPAPYGQALX-VRPWFDPXSA-N [C00085
Jrusp c00231
|RusP CHEBI:17363 [FNZLKVNUWIIPSI-UHNVWZDZSA-N  [C00199
Jnap CHEBI:15846 |[BAWFIGJZGIEFAR-NNYOXOHSSA-O  |C00003
| (T CHEBI: 18009 [XJLXINKUBYWONI-NNYOXOHSSA-O  |C00006
JnapH CHEBI: 16908 [BOPGDPNILDQYTO-NNYOXOHSSA-N  |C00004
JrapPH CHEBI: 16474 |ACFIXJIIDZMPPO-NNYOXOHSSA-N  [C00005
| e—

\emd Jc perl Mapper.pl transomics_plane_map_withID0125.gml test_multi_omics_a.szf

|

33
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m Multiomics Data Mapper

OUTPUT
* Send data to VANTED

(.eml)

34

En Multiomics Data Mapper

Input Files [KelTty Discover

output.gml VANTED GML FILE
output.gml # generated with VANTED V2.6.3 at Wed Jan 25 17:04:37 JST 2017

\

1. Select whether you want to send the entire File
or some Data to other gadgets

2. Click Discover to send data to other gadgets

graph [
axis_color "#c0c0c0”
chart_colors "255,0,0,255:0,0,0,255;255,255,0,255:0,0,0,255;0,0,255,255:0,0,0,255;0,255,0,255:0,0,0,255;0,255,255,255:
connectPriorltems “true”
graphbackgroundcolor "#fffff
grid_color "#c0c0c0”
node_axisWidth 1.0
node_categoryBackgroundColorA "#e1ffif”
node_categoryBackgroundColorB "#000000"
node_categoryBackgroundColorC "#ffiffe 1"
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5
node_halfErrorBar “false”
node_lineChartFillTimeGaps "t
node_lineChartShowLines “tru Res u Its Pa n e I
node_lineChartShowShapes “true
node_lineChartShowStdDev “false”
node_lineChartShowStdDevRangeLine “true”
ode_outlineBorderWidth 4.0

[cmd Jc perl Mapper.pl transomics_plane_map_withID0125.gml t:est_multi_omicst.szf

Resultant merged gml is shown in the result panel
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Recipes

Garuda Recipes — Analytics Pipelines

* This section outlines the different analytic pipelines (called Garuda
Recipes) which can be constructed with the gadgets outlined in this
document and connecting with available community gadgets.

* Specifically, the recipes elucidated in the following slides are built by
connecting the multi-omics gadgets with the following community

gadgets*

* iPATH2
* VANTED

* All samples for the gadgets and recipes are in the Samples folder

Confidential
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Community Gadgets used with Shimadzu Multiomics
Analysis gadgets

There are 2 community gadgets used for Shimadzu multi-omics data analysis pipeline.

VANTED

This gadget uses a .gml file output from “Multiomics Data Mapper”
gadget to visualize metabolome abundance data on metabolome
pathway map through software VANTED.

- iIPATH2

| 2 This gadget maps and visualizes KEGG ids on KEGG pathways maps

NOTE: * Please note that the community gadgets are developed and made
available by the Garuda Alliance members and not included in the scope of the
collaboration with Shimadzu and Osaka University
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C\V':’ VANTED iz /:ET:"D:'?: f':::"m"‘da"‘""“w ? . From “File” on menu bar | |
e, e and click “Open” to select
® Sove Ciries a .gml file to visualize on
@ Saveas.. Ctrl+Shift+S
This gadget uses a .gml file output from F— . the gadget. ]
“Multiomics Data Mapper” gadget to visualize - :.::;dzump_idemﬁe,s_mappea..gm. o
metabolome abundance data on metabolome = E:um:ug;r:n:n-
pathway map through software VANTED. e o
it Attara
INPUT
e .gmlfile from “Multiomics Data —
Mapper” gadget

File Edit Mapping Network Window 7

na‘\x“\oe\ﬂkﬂ\l\ﬂ 4 TE & é‘\fuisower

i —.r Lawout Arsleis Attrbetes
E u a ,one ) MMASM:;t:;mp KEGG Hn:::nmm
Visualize multiomics data it acid I ﬁ. i L
I¢
over VANTED pathway ace T
map. Vlio acid TCA cycle cooniae | e ﬂutathiom
all Il

=umid Ismid 4Hydroxyproline
OUTPUT is Ul
* Image file \ Pnl."e
i)

ccinic acid 2-Ketoglutaric acil

Succinyl coenzyme A

[EIfE} e

Metabolome abundance data of a metabolite Reactions
are visualized as bar graph below the name of
the metabolite.
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IPATH2

i} iPath - X

ﬁ@@&g LEB 2 « Discover | %

interactive Pathways Explorer

This gadget maps and visualizes KEGG ids on interaccive path — -
KEGG pathway maps i rrom e Pathnay Visuaizaton Settngs

C00106 ~
|C00158
C00311
C00242
C00417

C00097
INPUT e
C00299
* KEGG IDs ooz
C00143
o
C00695

C00307
(.szf / .txt) geeed
|C00942
C02291
|Co0669
C00334
C00155
Co0049 v

Opacity I:

Edge Width 1 15px

Edge width || 3px

Visualize KEGG ids on
KEGG pathway maps

Add || Addal || Removeal

& My Drive - Google Drive X ,/ig iPath2:interactive Pathv X\ a - X
(¢} [@ pathways.embl, gi?map_typ tive8iselection=C00106%20%23dd4562%20! 23af0fb2%20W15%201%0AC00311%20%23146209%20W15%201%0AC00242%20%234863c%2 Q’} H
ﬁ[nﬂ 5 Customize | () Search | [/ Export | (@ Help
i e o i g | Biosyntres i PO —
1 [ LIY : »
I e 98 [ * & New selection Saved selections.
et ¥ 1 Lo Lleole | Nevsskaon || Seeossecins_|
4 inate mefbolism % 1o ¢ Element selection match stafistics:
D-Alarife l ° °
f&.; p ° meisbojen oo flo—o 5 lo e ) ) - D Metabolic Regulatory  Sec. biosynth.
00078 1 1 1 A
OUTPUT ' o | Moo
KEGGID  C00311 o - cood 0 0 i
. | | - H é o—|o| || coozss 1 0 0
m 8 1 itate
o I a ge ﬁ I e ~— vln%/sxemiﬁ’gagkh e S cilenocd] Names  lsocitric acid HA A7 N 00049 2 7 1
hetaboli 1-Hydroxyticarballylic acid o A
i p 4 ) ) ° 1 1.2 3-tricarbonyfic acid B| cootos 1 0 0
0 PY 4 Py Mass 192,027 ° Total % 19 [
* . Pl it PubChem L] .
* DBLinks  Fubch sy @) | 1Ds vithout matches:
bauctive N Py
akane and anjate cicle L am 4
Jkene degradation ,—@— 102 fation) Structure 'k | | D
d .\ —42Q ve 00942
( ) Carbon . C5-Branchg 0 OH N )
Py Py fiaton S AN B OH Cystei] and Mionine | C02356
[ Cilrate cycle N metabdism
.- (TCAcycle) [ ] I °
mesoim @ @ @] T & OH
‘ - \ o (]
4 H
j ' I gl (T~ —
ln\ehboism
T i v o y
picbercos N
’_. N ) / D1 D2 Type ]
— 7 ) — O— cootdg 00049 color | - =
hioin degradaton o —o A :
—o—0—0 -w —V ' €00025 €00049 color -
Xylene i
L [ dmaig ~0—0—0 [ siprerol ] (| uatiofe ’
oo +—# v et tabor
B . Jo Ul e To o s, | eles J
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||Z2) iPATH2

This gadget maps and visualizes KEGG ids on KEGG
pathway maps

i [parameter settings]

1. List of metabolites uploaded from an other
gadget.

2. Click “Add All” and “Select All” to select all
metabolites from other gadgets to visualize
on KEGG map.

3. Click to launch iPath2 Visualizer.

il iPath

RIPAIT ]

interactive Pathways Explorer

Database From Garuda

2,

Selected Pathways

Confidential
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 Discover | (5

Pathway Visualization Settings
Opacity

(o]




|B iPATH2

This gadget maps and visualizes KEGG ids on KEGG
pathway maps

® [Visualize]
IF:

* Click to zoom up/down the map and to explore
the map.

* Selected metabolites are enlarged and colored
on the map. Click to see details about the
metabolites.

40

& My Drive - Google Drive X )/ B iPath2: interactive Pathv X | - =} X

(¢} ‘ @ pathways.embl.de/mapping.cgi?map_type=interactive&selection=C00106%20%23dd4562%20W15%201%0AC00158%20%23af0fb2%20W 15%201%0AC00311%20%23146209%20W15%201%0AC00242%20%234e863c%2 Yr | }

[& i [ customize | (G, search | [ Exort | [@ Help
e e
SO0 ® ° F's o Newselecton [ Curentseleciion | _Saved selectons |
iosynindsis o r a o o ole
Eomm-pwgm ! ¢ spm;”,,, bolism I/ -4 o — 'y Element selection match statistics:
D-Alanifie e
ppnate [ metabofsm ) "~ D Metabolic Regulatory  Sec. biosynth.
V- \\s 00078 1 1 1 4]
l‘ -re REGEE coca1t 1/_ ® coo144 1 0 o
Jslosymslsn el Ne. lsocirate J"( foto zzzzj: ; : f
o ] \ 1 J ‘; ;'&'L‘ﬁ omes ]-Hyﬂroxmcarballyll.cz.a,clq | & b cotos : = s
m r - =lf C Py s 12007 & P Total 25 19 10 vl
Propdnoate ®
AT e SS9}
alkane and cdrboxylate cycle . 4 4
ene degradatio ation, ‘L yin D
oH ' b coossz
Y Samen P19 Cyctcif s Morine | C02355
Y ° metadism |
helizoisn OH® @] OH ) L
1017 e +—
4 * hd HO o ‘Selection conflics:
gradation b . B D1 D2 Type |
° - )/ I e ®— cootde 00049 color | - :
Jiosin degradation oo 7 o—o 4 . 00025 co00as P —
ne hlorocycjohexane and -
o s ) B o ol Lo 99 (Towmdk L6
locee R T o VI Jo(JT o Jo @ o Lo o |9 19
Click to zoom up/down Selected metabolites are enlarged and colored on
the map and to explore the map. Click to see details about the metabolites.
the map.
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Shimadzu data Compound | Compound

.csv files list interactions
Multiomics ﬁ
Data Analysis e
Shimadzu Blank GML

R e c i p e S MSdata Import Generator

Examples VAR
e 7

Volcano Plot Multiomics
Generator Data Mapper

T 7
| &

iPath VANTED
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Connectivity among gadgets for potential recipes

Metabolomics

Proteomics Flux

MetablD ProteinlD

.szf

Nandi

KEGGids

—

1.csv

Lcsv l.csv

Shimadzu MSdata Import

M+P M+F P+F

M+P+F

Blank GML

MI

.eml

Generator

Volcano Plot
Generator

I

iPath2

Multiomics
Data Mapper
data

.eml

V-

VANTED
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Recipe #1 : Recipe #2 : Recipe #3 :

Visualize Visualize Visualize

Metabolite Data to Metabolite Data to Multiomics Data to
Metabolomic Pathway Metabolomic Pathway VANTED pathway
on VANTED

Flux

Metabolomics
Proteomics

Metabolomics

Compound
table
interactions

Metabolomics
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

The recipe conducts Volcano Plot Generator analysis to identify significant metabolites.
Then abundance of the significant metabolites are mapped on the metabolic network through “iPath” or “Vanted”

Input
* Metabolite quant data

(from LabSolutions Insight)
http://www.shimadzu.com/an/data-net/labsolutions/insight/

index.html

Gadgets for Cooking Data

OUTPUT

[ o e ey i SIEEs b e
u : D ﬁﬁﬁ
Fructose 6-phosphate Ribose 5-phosphate
-
! 0
m D Erythrose 4-phosphate
Fructose 1,6-bisphosphate )
' Sedoheptulose 7-phosphate e
— ] ﬁ J
Faydroxyacetone phosphaBdyceraldehyde 3-paosphate - m
~
Orotic acid =
D
~ 1+ 2.3-Bisphosphoalvceric acid v

Bl

Photosynthesis -
antenna Proteiris

| [ .!)_ Amino Acid
' Metabolism

® Photosyntr?s“

Z
@
T /L d _q II’hotosvnthm
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

The recipe conducts Volcano Plot Generator analysis to identify significant metabolites.
Then abundance of the significant metabolites are mapped on the metabolic network through “iPath”

Metabolomics

M

Metabolomics

Shimadzu MSdata Import

v

Ta
i

Volcano Plot Generator Multiomics Data mappers
Llst of KEGG ids gml
1 B
iPath VANTED
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

Shimadzu MS data Import - [} X

Metabolomics STEP 1. Format the Shimadzu

Add Protein quant File(.csv) Output Style e
metabolome abundance data for Moo i bl
‘Add Flux quant File(.csv) e by same
. i [] Ave. of timecourse i
downstream analysis gadgets Bt o
fondinith } Clear Data
Select | Name GHEBI Tnchi keee S2880:52880_|_mi S2880.52680_2_m 52880:52880_8_mi pik Ideftapfk1_1r| piklc A
1 Fromt h e Garu d a d as h boa r-d se | ect an d (Sample Name) M |(Sample Name) |+ * * 52880 52860 5288 pik Ideita pfk 1dh
. ’ (Sample ID) & [Sampe) |+ * * 0 0 0 0 0
double-click the “Shimadzu MSdata Import” e o) L : : . : : : :
» & ot 4170 NBSCHOHZLSJ. |G00082 0255 0315 0288 0818 0721
gadget to launch the gadget 2 M Rsp 52742 KTVPXOYAKDP.. (C00117 0007 001 0008 0022 0017
3 =RED 4153 NGHMDNPXVRF... 00279 0046 0053 0047 0268 0263
[l 2 |sw 15721 JDTUMPKOJBQ.. [C05382 0029 0038 0032 0238 024
/ . . . 5 2 PR 32816 LCTONWGANYU...(C00022 0806 0825 0763 1002 0812
2. Click “File” and ”Open Metabolite Quant 6 & |DHAP 16108 GNGACRATGGD.. G011 0082 0081 0068 0054 0041
I N 7 & |awe 16027 UDMBCSSLTHH.. [C00020 0028 0017 001 0015 0015
~ File” to select and |mp0rt the Sample 8 & Fep 16905 XPYBSWDXQFN.. [C00354 5428 5214 4381 1916 1756
9 2 |3pae2pG 17835 co0197 00631 0.164 0225 017 0201 0206
metabolome abundance data 10 2 pep 19021 DTENEXWJWOW.. GO0074 0029 0038 002 0063 0065
" 2 |sPa 48928 BIRSGZKFKXLS.. |C00345 0078 0075 0073 0092 0078
\A/ \/ (”Sa mple multi omics metabolome data.csv 12 & |aDp 16761 XTWYTFMLZFPY..|C00008 0012 0054 0034 0053 0044
- - - - ° 18 2 |atP 15422 ZKHOWZAMYRW..|G00002 0399 0833 0313 0500 0434
” in ShimadZUGadgetS SampIeData> 1 M | AcCoA 15351 ZSLZBFGDCINB.. | C00024 0028 0045 0024 0043 0031
> — 15 2 |Fop 61553 BGWGXPAPYGO... (C00085 0031 0025 003 0061 0058
: 18 &2 |usp 00231 0008 0013 0012 0023 002
ShimadzuMSdatal mport)- (1 & |Rusp 17363 FNZLKVNUWIPS..[C00199 0002 0005 0005 0012 0008
18 & [naD 15846 BAWF JGJZGIEF . [C00003 02 0169 012 0148 0162
= 1n A MAND 10nnn VOLVIMVE DV [ ennnng nnan nne nnoy nna nna v
3. Click “Discover” to list up gadget for
downstream analysis. Shimadzu MS dats Import - o x
Select and double click Gadget (in this recipe, File®  Data®) Filter
View Output Style -
“ ” [ Show : Dose Row [] Normalize by Selected Rows  [] Merge by Sample No. @ _ Discover
oicano Flo enerator ). O wrs
] Show : Ro [ Merge by Sample | Nandi File Gateway | |
You can upload the formatted data on the E,Hde.n B Aot timasoirms || O 1t ©) e=rrrerera |
selected gadget. Selectl | | Desglect | | Desclct Load til | | (ieqr Dot
A Coms Data [—
select | Name eptide Prefered name UniProt map1 map2 ~
{Sample Name) M (Sample Name) * * * *
(Sample ID) [ |[(Sample ID) * * * *
»  (time course) (time course) * * * *
(replicate) (replicate) * * * *
1 GEP
2 1 RSP
3 E4P
4 & s
5 & |PYR
6 DHAP
7 AMP
8 1 |Fep
9 3PG+2PG
10 PEP
1 1 |6PG
12 ADP
18 M |aTP
14 M |AcCoA v
< >
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

Metabolomics

v

\/

STEP 2. Volcano Plot Generator analysis
for Shimadzu metabolome abundance

1.  From “Shimadzu MSdata Import”, select
and double click “Volcano Plot Generator”.
Garuda will launch the gadget and send the
formatted data to the gadget.

2.  Set parameters (e.g., p-value and fold-
change threshold as well as control and
target samples). Please see help of
“Volcano Plot Generator” gadget for details
of the parameters.

(In this example, “S288C.b1.qgd,
$288C.b2.qgd, S288C.b4.qgd” are “Control”
samples, while “zwf1.b7.qgd, zwf1.b8.qgd,
zwfl.b9.qgd” are “Target” samples.

P-value and Fol Change are 0.10 and 1.5,
respectively).

3.  Click “Launch” to do Volcano Plot
Generator analysis.

4.  Select File for abundance data of significant
metabolites (e.g.,
abundance_for_metabolites_with_significa
nce_and_foldchange.szf). Then, click “File”
bottom and Discover.

Click “Multiomics Data Mapper” to upload
the data of abundance for significant
metabolites to the Multiomics Data
Mapper” gadget.

Confidential

Volcano Plot Generator

Output Files

Shimadzu Omics Data
merge20170603020709.s2f

Configuration

@

Sample

CHEBI
Inchi
KEGG_COMPOUND
5288C:5288C;5288C_1_metabolome_LCMS
5288C:5288C;5288C_2_metabolome_LCMS
5288C:5288C;5288C_3_metabolome_LCMS
pfkidelta:pfk delta;pfk1_1_metabolome_LCMS
pfkidelta:pfk 1delta;pfk1_2_metabolome_LCMS
pfkidelta:pfk 1delta;pfk1_3_metabolome_LCMS
zwfidelta:zwfidelta;zwf1_1_metabolome_LCMS
zwfidelta:zwf1delta;zwf1_2_metabolome_LCMS
zwfidelta:zwfidelta;zwf1_3_metabolome_LCMS

pvalue |

0.5 )=

Fold Change |

1.5 ] =

i Mandatory Fields

Control”  Target”

Oooo0oREEOOooc
NRNROO0O0O00000C

Rscript volcano_plot.r merge20170603020709.s2f

Connected to Garuda

\

Volcano Plot Generator

Input Files

D

abundance_for_metabolites_with_foldchange.szf

abundance_for_metabolites_with_foldchange.szf| -

abundance_for_metabol

abundance_for_metal

— [m] x

= eA

Gadgets

"9} Handi File Gateway

log.txt

statistics_all.txt

statistics_for_metabolites_with

statistics_for_me

s_with_foldchange ba_ |-

statistics_for_metabolite s_with_sigr; ificance.txt

statistics_for_met;

vith_s

ignificance td

statistics_for_metabolites_witl

statistics_for_metabolites_w

VolcanoPLOT.pdf |

N VolcanoPLOT.pdf

‘Voicano Plot

Rscript volcano_plot.r mergg

Process finished succg

[ Close on Disconnect

\l m Multiomics Data Mapper

©)



Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

Metabolomics STEP 3 Merge metabolome abundance

\/ data for significant metabolited from [ tomcs D eree .
volcano analysis with gml file for blanck AR 2
. ® l Pathway GML File ' :ompound names" L "KEGG_COMPOU
TG RO TER Shimadzu tul omcs b [, e
\ / Double click to open file ADP 18009 ILXINKUBYWONI-NNYOXOHSSA-O _|C0D006
. “w ” . ACCoA 15351 ZSLZBFCDCINBPY-ZSIPKINUSA-N IC00024
1. From “Volcano Plot Generator” discovery, a S |BCQUIAMRWNGAQINKOSAN Jononz
select and double click “Multiomics Data o I T e
Mapper” o % A eE AR OOSAS [cooos
’ . “ . . FBP 16905 |XPYBSIWDXQFNMH-UYFOZIQFSA-N IC00354
Garuda W||| Iaunch the Multlom|cs Data DHAP 16108 GNGACRATGGDKBX-UHFFFAOYSAN  |C00111
B Mapper” gadget and send the metabolome
v data for identified metabolite by volcano
A/ lysi he gad
analysis to the gadget
2 . o - ” -
2. Click “gml file” to upload .gml file for blank o c e pper 5 <Fie 1> suncancefor metaboles i fodchange 2 b ©)
metabolic network,

“Sample_multi_omics_blank_map” (in
ShimadzuGadgets_SampleData> [l Matomics Dats Mopper

MultiomicsDataMapper). -
Input Files eNITEZIES

VANTED GML FILE

. " ” | |# generated with VANTED V2.6.3 at Mon May 29 18:39:30 JST 2017
3. Click “Launch” to merge the formatted o o
meta bolome abundance data Wlth blank E:ﬁ:ﬁsas:i;is;gﬂnizﬁGO‘G 255,255,255,0,255:0,0,0,255,0,0,255,255:0,0,0,255;0,255,0,255:0,0,4 @

. raphbackgroundcolor “#fffT
metabolic network. E;f,%"‘::ogoco
hm:lgnwer_boumd -2.0
hm_lower_col "#0000ff"

. . . hm_middle_bound 0.0
4. Select File and click Discover. hm_miccls_col “#11

hm_upper_bound 2.0

. hm_upper_col #0000
You can find VANTED gadget. nods. axaid 10
node_categoryBackgroundColorA “#e 1ffff"
node_categoryBackgroundColorB “#000000™
node_categoryBackgroundColorC "#ffffe 1
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5
nade_halfErarBar fales”

cmd /c perl Mapper.pl Sample_multi_omics_blank_map.gml abundance_for_metabolites_with_foldchange.szf [~ Close on Disconnect

il
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

Metabolomics

\/

STEP 4. Visualize metabolome
abundance data on metabolic network
through VANTED.

On clicking Discover in the last action in
STEP3, a list of gadgets which can process
merged gml file are displayed.

1. Select VANTED gadget and double click to
launch VANTED gadget.
Garuda will send the merged gml file to
VANTED and open it for visualization.

S VANTED V2.5.4 for Garuda
File Edit Mapping Network Window ?

@ﬁ| ,,,,,,,,

o o W & S

« Discover

=

5 BYeast multi-omics metabolic ma)

~

o 2017, Fumic

2Trehalose shuni

e

g u u B ‘MU "Pentose phospl

[l
;-

I u Glycolysis U

Pathways [77] Experiments Layout Analysis Attributes

RIMAS MetaCrop KEGG Biomodels

|crest M

a7
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

. . oro . . Volcano Plot Generator
Metabolomics STEP 5. Select significant metabolite list
0 Input Fil
\/ from Volcano Plot Generator analysis i
v abundance_for_metabolites_with_foldchange.szf
H abundance_for_metabolites_with_foldchange.sz| 5.75223390550665
reSUItS and send the IISt to Other abundance_for_metabolites_with_significance.szf | (C00354 1234531761449 [0.3412
gadget abundance_for_metabolites_with_significance.s: pusp Eggzlz; i';zi:iﬁi::gz :3?:
abundance_for_metabolites_with_significance_an R'; 001 1:73575103071007 oiznsa
\ / abundance_for_metabolites_with_significance_and_foldcfipap lcoo11L 2.02116156532944 |0.1629
log.txt Fep lconoss 13.9436385517531 |0.0003]
log.tet AcCoA lcoo024 3.5108993421504  [0.0355:
statistics_all.txt NADP lcoooos -4.99713933482045 |0.0142]
1. Back to results from “Volcano Plot statistics_allot eor covoos || (1827952000
G "o STEP 2 I . statistics_for_metabolites_with_foldchange.txt NAD [C00003 -2.81964998858965 |0.0585
enerator” in . analyslis. stalistics.for_melaboliles. Wil foldchanged 17 lcooo02 3.40547532412625 |0.0628:
statistics_for_metabolites_with_significance.txt
. 2. Select File for statistics for significant
v metabolites (e.g., VolcanoPLOT.pdf
.. . . . VolcanoPLOT. pdf
A statistics_for_metabolites_with_significanc B
e_and_foldchange.txt).
. Rscript volcano_plot.r merge20170603002238.szf ‘
3. Then, click “Data” bottom and select
Process finished successfully

column “kegg id”.

4. Click Discover and you can find “iPath” 5 Volcano
gadget. Input Files
Click “iPath” to upload the list of significant e formepolEs e ange s S — TN
metabolites on The “iPath” gadget to map abundance_fr_neabolte_vih_sgnfance szf 53 s
h b I k h abundance_for_me(abgliieis_'wi'th_vsiigniﬁ.t:;nc'e_'a'n;i_foldchange.s AZ;DA Z:?ESS?SZ?S i ‘ @
t e meta 0 Ites On egg pat Way' abundance_for_metabolites_with_significance_and_foldchange.sz =2 81964508850

statistics_all.txt -3.40647532412625

statistics_for_metabolites_with_foldchange.txt
statistics_for_metal with_foldchange.tt
statistics_for_metabolites_with_significance.txt
statistics_for_metabolites_with_significance tt
statistics_for_metabolites_with_significance_and_foldchange.txt
statistics_for_metabolites_with_significance_and_foldchange.tt
VolcanoPLOT.pdf

olcanoPLOT pdf

Rscript volcann_plot.r merge szf Close on Disconnect

Process finished successfully

Se—
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Recipe #1 : Visualize Metabolite Data to Metabolomic Pathway

Metabolomics

\/

Step 6. Mapping significant compounds
on KEGG pathway map

1. Onclicking Discover in the last action in
STEP 5, a list of gadgets which can
compounds list displayed. Select and
double-click the “iPath” gadget.
Garuda will launch the gadget and send
the compounds name list to the gadget

2. Click “add all” and “select all” button to
select all metabolites in the uploaded list.

3. Then, please click “visualize” button to
map and visualize compounds on the
KEGG pathway map.

iz iPath

ARATTHL,

interactive Pathways Explorer
KEGG Metalolic Pathways Selected Pathways

Database From Garuda

« Discover | (3

Pathway Visualization Settings

Opacity I 1
CO00E5
Co0004 Edge Width | 15
CO0006
Cos382 Color E]
coocz4 Glokal Settings
g% Opacity 1 03
Edge Width || 3px
Node Radivs || Tpx
Color El @
Background
[ v |
Add Al Remove | [ Select All |
AT
: .J*‘* ;.;;.;2 [ of Y icza)
ro-memperea maegrolic
4

Photosynthesis -

dllt

[ &

Amino Acid

Metabolism

Photosynthm‘“‘

‘| [I>hotosvnthQS|s
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

Generate blank .gml file (metabolic network) from a list of compounds, and merge metabolite abundance data with the
generated blank .gml file to visualize the abundance data on the metabolic network.

Compound Compound
table interactions

Metabolomics

M table

Compound
table
interactions

Metabolomics

Compound
table
interactions

Metabolomics

L )
e

Shimadzu MSdata Import  Blank GML Generator

M .gml

Multiomics Data mappers

\ 3 )
e AV
ey g

VANTED
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

Generate blank .gml file (metabolic network) from a list of compounds, and merge metabolite abundance data with the
generated blank .gml file to visualize the abundance data on the metabolic network.

Input
* Metabolite quant data
(from LabSolutions Insight)

index.html

*  Compound List
* Compound Interactions

http://www.shimadzu.com/an/data-net/labsolutions/insight

=%

Gadgets for Cooking Data

Nandi

OUTPUT

Fructose 1,6-bisphosphate

Sikydroxyacetone phosphaBlyceraldehyde S-pgasphate

~

~ 1+ 2.3-Bisphosphoalveeric acid

Ribose 5-phosphate

m D ' Erythrose 4-phosphate

Sedoheptulose 7-phosphate N

Orotic acid

mmmmmmmmmm
Fatha

RS Meadon KEG3 Borcis
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

9 - w [ STEP 1. Start with Nandi.
€ Se| |2
5 o3 S L aamy 1]
©° Qo o] © Zlick to go back, hold to see history -
o € + b . =ty
[ S e 1. Launch the gadget Nandi from the Garuda What do you want to do? ?
§ - Dashboard (available under StartKit Show All gadgets
category). @
o Fie List =]
[ olic_network.txt
‘ 2. Load the file sample compound list and the [ €]
* list of interactions between metabolites
v (“compounds_list.txt” and 0,
“metabolic_network.txt”, respectively) [ Discover ||

Garuda Discovery Engine

from the local folder into Nandi and select
it (in ShimadzuGadgets_SampleData>
BlankGMLGenerator).

Blank GML genera...

\/ 3. Choose “compound table” and “kegg
network” for compound list and list of
interactions between metabolites,
respectively, from the content menu.

Garuda discovered 1 gadgets which can process the selected data file.
Double click to send file to a gadget and launch it.

4. Press Discover button.

* As Nandi is the discovery engine, many
gadgets are discovered which can
process these files for analysis.

* For this recipe, initially, we want to try
“Blank GML generator” to generate
blank .gml file. Select and double-click
the “Blank GML Generator”
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

Metabolomics

Compound
table

interactions

STEP 2. Generate a blank .gml file

1. From the Nandi discovery panel, select and e

double-click the “Blank GML Generator”

gadget. Garuda will launch the gadget and

send the data files to the gadget
2. Click “Launch” to make blank .gml file.

3. Click Discover. You can find “Multiomics
Data Mapper” gadget. Please click

“Multiomics Data Mapper” to upload the

generated .gml file to “Multiomics Data
Mapper”.

(LTINASIEEE Output Files e
compound list KEGGID NAME
B cooz27 L-Citruline [RHGKLRLOHDIJDR-BYPYZUCNSA-N  |CHEBIL: 16348
—metabolic network €225 [ -Methionine 5-oxide [QEFRNWWLZKMPFI-YGVKFDHGSAN _|CHEBL: 17015
v network fcisoor [24vorpholinoethanesuifonic acid_|Not Found lcrest:as010
metabolic_networktd  frpp3ze [+-Aminobutyric add [BTCS5ZIGUNDROE-UHFFFAOYSA-N  |[CHEBI: 16865
co11s7 [4+ydroxyproline [PMMYEEVYMWASQN-DMTCNVIQSAN _|CHEBL: 18095
cooses 5Glutamyicysteine RITKHVBHSGLULN-WHFBIAKZSAN  |CHEBL: 17515
co2571 [Acetylcarnitine [RDHQFKQIGNGIED-VRVPVSSYSA-O |CHEBL: 15960
01336 [Acetylchoine [OIPILFWXSMYKGL-UHFFFAOYSAN |CHEBL: 15355
o147 [adenine |GFFGIEXGETISGV-UHFFFAOYSAN  |CHEBL: 16708
coo212 [Adenasine [OIRDTQYFTABQOQKQYNXXCUSAN |CHEBI: 16335
Co3794 |adenyisuccnic acd [OFEHPPMPBOTRT-DPXQIYNISAN  |CHEBL: 15919
coooa1 [Alanine |QUAYBMKLOCPYGIREOHCLBHSAN _|CHEBL: 16977
02348 [Allantoin [POIWUDADGALRAB-PVQICKRUSAN _|CHEBL: 15677
cooazs Ipha-ketog IYNQIFN-UHFFFAOYSAN  |CHEBI:30915
cooo20 lave [UDMBCSSLTHHNCDKQYNXXCUSAN |CHEBI: 16027
coo152 [Asparagine [DCXYFEDIOCONAF REOHCLEHSAN |CHEBL: 17196
coooas laspartate |CKLIMWTZIZZHCS-REOHCLBHSAN |CHEBL: 17053
IC03626 |Asymmetric dimethylarginine |YDGMGEXADBMOMJ-LURJTMIESA-N |CHEBI: 17929
coos75 lcamp [[VOMOUWHDPKRLLKQYNXXCUSAN _|CHEBI: 17489
Coo4s7 [Carnitine PHIQHXFUZVPYTI-UMFFFAOYSAO  |CHEBL:3424
coo3se [carnasine |CQOVPNPILQNMDCZETCQYMHSAN _|CHEBL: 15727
coosat lccve [WCPTXIJVVDAEMW-XVFCMESISAN |CHEBL: 17065
perl blank_gml_generator.pl compounds_list. txt metabolic_network. txt ‘

connectPrioritems "true”
graphbackgroundcolor “#fT

grid_color "#c0c0c0”

node_axisWidth 1.0
node_categoryBackgroundColorA “#e 1ffff
node_categoryBackgroundColorB "#000000”
node_categoryBackgroundColorC "#ffffe 1"
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5

node_halfErrorBar “false”
node_lineChartFillTimeGaps “true”
node_lineChartShowLines “true”
node_lineChartShowShapes “true”
node_lineChartShowStdDev "false”
node_lineChartShowStdDevRangeLine “true”
node_outlineBorderWidth 4.0
node_plotAxisFontSize 30
node_plotAxisRotation 0.0

chart_color_line_names "1: Species 1/Genotype #1,2: Species 2/Genotype #2,3: §
chart_colors "0,0,0,255:0,0,0,255;192,192,192,255:0,0,0,255;0,0,0,255:0,0,0,255;6:

Input Files = DIl { 9'&'&.9.9.&
blank.gml |araph =
blank gmi axis_color "#c0c0c0” Gadgets

‘ Nandi File Gateway

perl blank_gml_generator.pl compounds _list. txt metabolic_network. txt

Close on Disconnect

|
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

STEP 3. Merge the blank .gml file

8 g = : :
£ S| | | sgenerated in STEP 2 with metabolome e 2
9 S = o Pathway GMIL File ame z eqg | 5288C:5288C;5268
B E S 2 a b u n d a n ce d ata ° (S:Pmpie = :170 I:BSCHQHZLSJFNQ-GASJEMHNSAN :DDOQZ z 255
m o 3 Shimadzu Multi-omics Data 52742 [KTVPXOYAKDPRHY-SOOFDHNKSA-N C00117 0:007
5 U .E 4P 48153 INGHMDNPXVRFFGS-TIUYQGCFVSA-N C00279 |0.046
S7TP 15721 |IDTUMPKOJBQPKX-GBNDHIKLSA-N C05382 |0.029
E ® PYR 32816 ILCTONWCANYUPML-UHFFFAOYSA-N  |C00022 |0.806
H 1 1 1 3 1 DHAP 16108 IGNGACRATGGDKBX-UHFFFAOYSA-N  |C00111 |0.042
1.  Onclicking Discover in the last action in R o sl SOl o
H 1 FBP 16905 [XPYBSIWDXQFNMH-UYFOZIQFSA-N C00354 |5.428
STEP 2, a list of gadgets which can process N 03t o4
— 7 [—“' the blank gml ﬁle generated in STEP 2 are PEP 18021 IDTBNBXWIWCWCIK-UHFFFAOYSA-M |C00074 [0.029
. 6PG 148928 IBIRSGZKFKXLSIQ-SQOUGZDYSA-N C00345 |0.073
I displayed. Select and double-click the o Jiskr NG KOOGSk [600007 0359
\/ V llM u Iti o m ics Data M a p pe rlI ga d get AcCoA 15351 |ZSLZBFCDCINBPY-ZSJPKINUSA-N C00024 |0.028
. F&P 161553 IBGWGXPAPYGQALX-VRPWFDPXSA-N  (C00085 [0.031
. usP C00231 |0.008
GarUda WI” IaunCh the gadget and Send RuSP 17363 IFNZLKVNUWIIPSJ-UHNVWZDZSA-N C00199 [0.002
. INAD 15846 [BAWFIGJZGIEFAR-NNYOXOHSSA-O C00003 |0.112
th e b | a n k . g m | ﬁ | e to t h e ga d get INADP 18009 [XILXINKUBYWONI-NNYOXOHSSA-O ICO0006 |0.042
INADH 16908 [BOPGDPNILDQYTO-NNYOXOHSSA-N  |C00004 |0.006
INADPH 16474 |ACFIXJIIDZMPPO-NNYOXOHSSA-N IC00005 [0.07

2.  Inthe same manner to RECIPES #1, please
use “Shimadzu MSdata Import” to format
metabolome abundance data and upload
the formatted abundance data ton
“Multiomics Data Mapper” gadget.

|cmd fc perl Mapper.pl blank.gml merge. szf ‘

3. Click “Launch” to merge metabolome orapn

axis_color "#c0c0c0”

a bu nda nce With the bla n k gml ﬁle chart_colors "255,0,0,255:0,0,0,255;255,255,0,255:0,0,0,255;0,0,255,255:0,0,0,255,0,255,0, 25 0070

connectPrioritems “true’
generated from STEP 2. R

node_axisWidth 1.0

VANTED GML FILE

node_categoryBackgroundColorA “#e 1
node_categoryBackgroundColorB “#000000"

4.  Select File and click Discover. You can find node_calgonackgroundColrG e

node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
VANTED gadget- node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5
node_halfErrorBar “false”
node_lineChartFillTimeGaps "true”
node_lineChartShowLines “true”
node_lineChartShowShapes “true”
node_lineChartShowStdDev false”
node_lineChartShowStdDevRangeLine "true”
node_outlineBorderWidth 4.0
node_plotAxisFontSize 30

nnde_nlotAxisRatation 0.0
o ————

cmd /c perl Mapper.pl blank.aml merge.szf Close on Disconnect
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Recipe #2 : Visualize Metabolite Data to Metabolomic Pathway on VANTED

9 - w [ STEP 4. Visualize metabolome
£ § ) 2| abundance on blank metabolome
o ey Q
5 28| | € network through VANTED.
o + 7]
2 S £
§ —
On clicking Discover in the last action in e Bluooe|>e AR 0w ':f' gL Discover |
. . Domputgmrvient (o [@Em |, e
L | STEP3, a list of gadgets which can process E\ Lactate Methionine Pantathen acid Thymisie |8 R:ASMLE;@|@5| Lm:E.slrml '
T[— merged .gml file are displayed. L EI = 3 =]
J J, W | |
1. Select VANTED gadget and double click B Areeore Miperinee ™1

to launch VANTED gadget. {.Q ]

Garuda will send the merged .gml file to niogiginicacid [ _NAD prrmat L

VANTED and open it for visualization. £ il
- L g Euiﬂ S-Adenosylhomocystein Tryptophan L

ir Nicotinic -Adenosylmethionine rosine
i
fe pineph Serine Uracil g DDDDDD
= . B HHE
“ @ » M|oooooooooao

1100 1101 | 54
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Recipe #3 : Visualize Multiomics Data to VANTED pathway

Merge multi-omics data with the blank .gml file and visualize the multi-omics data on the molecular network.

Metabolomics Proteomics Flux

M P

Shimadzu MSdata Import  Blank GML Generator

P+M+F | Merge .gml

Multiomics Data mappers

.gml

VANTED

Confidential
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Flux
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Recipe #3 : Visualize Multiomics Data to VANTED pathway

Merge multi-omics data with the blank .gml file and visualize the multi-omics data on the molecular network.

Input
* Metabolite quant data

(from LabSolutions Insight)
http:
index.html

*  Proteomics quant data
(from Skyline)

*  Flux quant data
(from

www.shimadzu.com/an/data-net/labsolutions/insight

o

Gadgets for Cooking Data

OUTPUT

®Yeast multi-omics metabolic ma

W 2017, Fumio Matsuda, This fike s

#Trehalose shun

-HI i[ﬁ- ] =Pentose phosphate pathwa
ol 1 Ll iﬂ-l iﬂil I's I, v i
BT R TR AL
R m.l 'I“L.m.,,.. Hih 1y
e illa =0
:E: bl T ‘o
A H ' |mi Is ) Iala
"Glycerol l|:|| |H| |DI I IHI i .l
"ol e
TrPT—. | IN A

Il o e-E0la ne-Nal
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Recipe #3 : Visualize Multiomics Data to VANTED pathway

n
= ")
£ 9
o x €
o ] 9
el w o
T [o]
-~ =
] o
S
&> <
\/

STEP 1. Format Shimadzu multiomics
datasets for downstream analysis
gadgets

1. From the Garuda dashboard, select and
double-click the “Shimadzu MSdata Import”
gadget to launch the gadget.

2. Click “File” and one of the following menu:
“Add Metabolite Quant File”
“Add Flux Quant File”,
“Add Protein Quant File”
to select and import (merge) the sample
metabolome abundance data, flux data, and
proteome abundance data, respectively
(Sample files:
“Sample_multi_omics_metabolome_data.csv”,
“Sample_multi_omics_metabolic_flux.csv”, and
“Sample_multi_omics_proteome_data.csv”,
respectively, in
ShimadzuGadgets_SampleData>
ShimadzuMSdatalmport).

3. Click “Discover” to list up gadget for

downstream analysis. Select and double click
Gadget (in this recipe, “Multiomics Data
Mapper”). You can upload the formatted
data on the selected gadget.

Shimadzu MS data Import

il ile(. it Style 2
Add Protein quant File(.csv) - I ——. Output Sty| \1« Discover
Add Metabolite quant File(.csv) " ®Table
- ] Meree by Sample
Add Flux quant File(.csv) ‘
3 [ Ave. of timecourse O List
Exit
[t e
select| Name CHEBL Inchi keee '5288C:5288C_1_my 5288C:5288C_2_mi S5288C:5288C_3_mi| pfk Ideltapfk 1_1_rr| pfkic A
(Sample Name) 2 |(Sample Name)  * * * 288G 5286C 5286C pik delta pik1d:
(Sample 1D) M |(Sample ID) * * * 0 0 0 0 0
(time course) M |(time course) * * * 0 0 0 0 0
(replicate) M |(replicate) * * * 0 0 0 0 0
L M asp 4170 NBSCHQHZLSJ.. |C00092 0.266 0315 0288 0813 0721
2 M Rsp 52742 KTVPXOYAKDP.. |C00117 0007 001 0008 0022 0017
3 M e 48153 NGHMDNPXVRF .. |(C00279 0046 0053 0047 0263 0263
4 M s 15721 JDTUMPKOJBQ.. |C05382 0029 0038 0032 0234 024
5 M PR 32816 LCTONWGCANYU... |C00022 0.806 0825 0.763 1092 0812
6 & DHAP 16108 GNGACRATGGD... C00111 0042 0081 0068 0054 0041
7 M amp 16027 UDMBCSSLTHH... |C00020 0023 0017 001 0015 0015
8 M FBP 16905 XP' .. [C00354 5428 5214 4981 1916 1756
9 M sPG+2PG 17835 00197 C00631 0.164 0225 017 0201 0206
10 M Pep 18021 JWCW.. C00074 0029 0038 0026 0043 0046
1 M 6rG 48928 BIRSGZKFKXLS.. |C00345 0073 0075 0073 0092 0078
12 M aoP 16761 XTWYTFMLZFPY...|(C00008 0012 0054 0034 0053 0044
13 M atP 15422 ZKHQWZ AMYRW... (C00002 0399 0633 0313 0609 0434
14 M AcCoh 15351 ZSLZBFCDCINB.. |C00024 0028 0045 0024 0043 0031
15 M FéP 61553 BGWGXPAPYGQ... |(C00085 0031 0025 003 0061 0058
16 M xusp 00231 0008 0013 0012 0023 002
17 M RusP 17363 FNZLKVNUWIPS.. C00199 0002 0.005 0,005 0012 0008
18 M nNeD 15846 BAWF JGJZGIEF .. (C00003 0.112 0.169 0.112 0.144 0.162
10 CA ‘mano 10000 VOILVIMVEIDVAN A nnnng nnaa nne nnov nnar ans ¥
<
Shimadzu MS data Import - [m] X
File(E) Data(D) Filter
!  Discover
[ Show : Dose Row [[] Nomalize by Selected Rows  [] Merge by Sample No. 5 @ \
Table
[ Show : [ Merge by Sample
: . ) Muliomics Data Mapper
[ Hide ID Columns M Avg O Lst @ Vo!canoPlo!G =
Deselect Deselect Load Initial
| Select Al | | Al C Data Clear Data
select | Name eptide Prefered name UniProt map1 map2 map3 A
(Sample Name) M |(Sample Name) * * * * *
(Sample ID) (Sample ID) * * * * *
»  (time course) M |(time course) * * * * *
(replicate) M |(replicate) * * * * *
1 6P
2 M |Rrsp
3 E4P
4 M |sw
5 M |pYR
§ DHAP
7 M amp
8 o |rep
9 3PG+2PG
10 o |pep
1 6PG
12 o |aop
13 M |aTP
14 AcCoh v
< >
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Recipe #3 : Visualize Multiomics Data to VANTED pathway

STEP 2: Merge multi-omics data on
blank molecular network

Pathway GML File VANTED GML FILE
Sample_multi_omics_blank_map.gml| generated with VANTED V2.6.3 at Mon May 29 18:39:30 JST 2017

A 3 : raph [

axis_color "#c0c0c0”

merge.szf chart_color_line_names "1: S288Ci #1:2: ald6i™/G #2:3: ger2i/Genotype #3;4: gr
chart_colors "255,0,0,255:0,0,0,255;255,102,0,255:0,0,0,255;255,204,0,255:0,0,0,255,204,255,0,

1.  From “Shiamdzu MSdata Import”, connectPriortiems “frue”

i i ) gr_apn backgroundcolor “#HT

select and double-click the “Multiomics gno-color #e0e0ctr

Data Mapper” gadget. Garuda will Pm_Jower_col #0000

hm_middle_bound 0.0

launch the gadget and send the data hm_middie col 1

hm_upper_bound 2.0

files to the gadget hm_upper_col #1000
node_categoryBackgroundColorA “#e1ffi"
node_categoryBackgroundColorB “#000000

Flux

Metabolomics
Proteomics

|

2. Click “gml file” to upload gml file for ot calsponBackpoUndOmeTh
b | k | | t k node_categoryBackgroundColorindexC -1
de_chartSh Size 6.0
" an mo.ecu ar network, . :gazzm:nsmg:m_ﬁeewmm.o
transomics_plane_map_withlD0125.g node_chartStdDevTopWidth 10.0

node aridWidth 0 5
 ——

ml” (in ShimadzuGadgets_SampleData>
MultiomicsDataMapper).

‘cnd fc perl Mapper.pl Sample_multi_omics_blank_map.gml merge.szf |

3.  Click “Launch” to merge the multi-omics
data with blank molecular network.

] VANTED GML FILE

. . . | |# generated with VANTED V2.6.3 at Mon May 29 18:39:30 JST 2017

4.  Select File and click Discover. You can o

. chart_colors "255,0,0,255:0,0,0,255;255,255,0,255:0,0,0,255,0,0,255,255:0,0,0,255;0,255,0,255:0,0,
ﬁnd VANTED gadget. connectPrioritems “true”

graphbackgroundcolor "#fffit

grid_color "#c0c0c0”

hm_gamma 1.0

hm_lower_bound -2.0

hm_lower_col “#0000fF

hm_middle_bound 0.0

hm_middle_col "#ffffft

hm_upper_bound 2.0

hm_upper_col "#f0000™

node_axisWidth 1.0

node_categoryBackgroundColorA “Fe 1

node_categoryBackgroundColorB "#000000™
node_categoryBackgroundColorC “#ffffe 1”
node_categoryBackgroundColorindexA -1
node_categoryBackgroundColorindexC -1
node_chartShapeSize 6.0
node_chartStdDevLineWidth 4.0
node_chartStdDevTopWidth 10.0
node_gridWidth 0.5

nade halfErrorBar “false”
s

cmd /c perl Mapper.pl Sample_multi_omics_blank_map.gm| merge.szf [#] Close on Disconnect
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Recipe #3 : Visualize Multiomics Data to VANTED pathway

Metabolomics

Flux

Proteomics

|

<

STEP 3. Visualize multi-omics data on
blank molecular network through
VANTED.

On clicking Discover in the last action in Step
2, a list of gadgets which can process

merged .gml file are displayed.

1. Select VANTED gadget and double click to

launch VANTED gadget.
Garuda will send the merged .gml file to
VANTED and open it for visualization.

. File Edit Mapping Network Window ?
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