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Metabolomics workflow

Mass spectrometry @ @

TOF, Orbitrap, Q, IT
_ lons separate

(fly or oscillate)
in mass spectrometer

Grinding according to their m/z
L@ — il
Extraction »He —> J nﬂ Anﬂ
Time (RT)
X Y
J > MS
Separation @
of ions *) ® ®e o® 9o
®
Detector m/z
Sample preparation and extraction Sample replication and randomization Chromatography—mass spectrometry
* Avoid environmental perturbation during harvesting ¢ At least four biological replicates, preferably more * Separation methods, composition of the mobile phase,
* Control environment: harvesting at the same time and * Technical and analytic replicates are worthy of column properties and injection volume
under the same conditions consideration * Metabolites are within their range of detection
 Snap-freezing in liquid nitrogen * Randomization of samples throughout workflows * Avoid ion suppression: dilution of extracts, sonication,
* Enzyme quenching: completely terminate all enzyme is essential filtration or centrifugation, recovery test
activities * |n large-scale studies, quality-control samples and * Choosing ionization source and type of detection
 Standards spiked into the quenching solvent batch correction are essential mode, MS method, scan number and speed, MS/MS
and energy for fragmentation

* Grinding, isolation of cells, fast-filtration or aspiration

Nature Methods 18, 747 -756, 2021
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Vendor formats

Agilent Bruker SCIEX Shimadzu Thermo
D D WIFF WIFF2 .QGD .LCD RAW

Data conversion

netCDF (by vendors software), mzML (by ProteoWizard), ABF (by Reifycs), IBF (by MS-DIAL package)

- <spectrum 1ndex:”1” id="sample=1 period=1l cycle=2 expeqimeqt=1”1defau1;ArrayLength=”3”>
<cvParam cvRef="MS" accession="MS:1000511" name="ms level"” value="1"/>
<cvParam cvRef="MS" accession="MS:1000579" name="MS1l spectrum” value=""/> mZML data StrUCture
<cvParam cvRef="MS" accession="M5:1000129" name="negative scan" value=""/> .
<cvParam cvRef="MS" accession="MS:1000127" name="centroid spectrum” value=""/> by PrOtEOW|Zard
<cvParam cvRef="MS" accession="MS:1000505" name="base peak intensity" value="1025.0" unitCvRef="MS" unitAccession="MS:1000131" unith
<cvParam cvRef="MS" accession="MS5:1000504" name="base peak m/z" value="212.072150517236" unitCvRef="MS" unitAccession="MS:1000040" L
<cvParam cvRef="MS" accession="MS:1000285" name="total ion current” value="43550.0" unitCvRef="MS" unitAccession=""MS:1000131" unitN:
<cvParam cvRef="MS" accession="MS:1000796" name="spectrum title" value="Nega_Ida_QC_1 1.2.2. File:&quot;Nega_Ida_QcC_1_1.wiff&quot;,
<scanList count="1">
<cvParam cvRef="MS" accession="MS:1000795" name="no combination" value=""/>
<scan>
<cvParam cvRef="MS" accession="MS:1000016" name="scan start time" value="0.004416666667" unitCvRef="UO" unitAccession="U0:00000:
<cvParam cvRef="MS" accession="MS:1000616" name="preset scan configuration" value="1"/>
<scanwindowList count="1">
<scanwindow>
<cvParam cvRef="MS" accession="MS:1000501" name="scan window lower Tlimit" value="100.0" unitCvRef="MS" unitAccession="MS:10(
<cvParam cvRef="MS" accession="MS:1000500" name="scan window upper Timit" value="1250.0" unitCvRef="MS" unitAccession="Ms:1(
n </scanwindow>
</scanWindowList> .
</scan> m/zvaluesbi nary: [44] 112.9876 174.953
</scanList>
<binaryDataArrayList count="2">
<binarybDataArray encodedLength="44">
<cvParam cvRef="MS" accession="MS:1000523" name="64-bit floa
<cvParam cvRef="MS" accession="MS:1000574" name="z1ib compr

value=""/>
sion" value=""/>
ue="" unitCvRef="MS" unitAccession="MS:1000040" unitName="m/z"/>

1st data point contents

< — — . —
<binary>elxTkrg9ee/9NIcH+gm2IU1lZDgsuGWzVs6h3AACKFwgT</binary>
/hinarvhDatadrrays

binaryDataArray encodedLength="44">

<cvParam cvRef="MS" accession="MS:1000523" name="64-bit float" value=""/>
<cvParam cvRef="MS" accession="MS:1000574" name="z1ib compression" value=
hy" value="" unitCvRef="MS" unitAccession="MS:1000131" unitName="r

A

A

fﬁbinary>eJxj8NE3qS/kvxBD+Tadq;4/7ﬁanedthjpAACSwAch/binary> o .
<] 1narviatadrravs .
</binaryDataArrayList> |ntenS|t|eS b I nNar y . [ 4 4 ] 4 . 6 7 1 . 9 4 1 4 . 8 8
~ </spectrum>
<spectrum index="2" did="sample=1 period=1l cycle=3 experiment=1" defaultArrayLength="1">
<cvParam cvRef="MS" accession="MS:1000511" name="ms level" value="1"/>




MS-DIAL

MS formats
Agilent Bruker SCIEX Shimadzu Thermo Waters Common data formats
D D WIFF WIFF2 .QGD .LCD RAW RAW .CDF .mzML .ABF .IBF

J Peak picking, Annotation, and Integration
|.
5 MS-DIAL
-

Hard ionization ‘ Soft ionization

l Conventional With ion mobility (IM)
GC-MS
LC-MS SWATH DIA AIF-MS LC-IM-MS LC-IM-AIF-MS
LC-MS/MS (DDA) LC-IM-MS/MS (PASEF)

J' Data output
Metabolome table (.TXT, .mztabM) & Spectral information (MSP, .MGF, .MassBank)

Figure credit to Hiroshi Tsugawa



AMMANT " 4149n)Y 14

"0 T Wy o YYaolU
GC-MS
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' Metabolomics Standards Initiative  x T Metabolomics2007,3, 2116221
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http://prime.psc.riken.jp/compms/msdial/main.html#MSP
Last edited in Aug. 21th, 2022

[ X
ESI(+)-MS/MS from authentic standards (16,481 unique © MS/MS Positive 3 24, 191 records b
compounds)

[
ESI(-)-MS/MS from authentic standards (9,033 unique @ MS/MS Negative 44,669 records - b
compounds)

[N
ESI(+)-MS5/MS from standards+bio+in silico (16,995 © MS/MS Positive 32 6, 575 records - b
unique compounds)

h
ESI(-)-MS/MS from authentic standards (15,245 unique @ MS/MS Negative 5 3,3 57 records - b
compounds)

[ Y
All records with Kovats Rl (9062 unique compounds) ¥ EI-MS 2 8,2 20 records ] b

[ Y
Fiehn BinBase DB (Rtx5-Sil MS, predicted Kovats RI) ¥ EI-MS 1,021 records — b

[
RIKEN DB (Rtx5-Sil MS, Kovats RI) % EI-MS 241 records b

[
Kazusa DB (Rtx5-Sil MS, Kovats RI) % EI-MS 27 3 records b
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GC-MS MS/MS s LC-MS" IM-MS" LC-IM-MStT  &eX

NAME: 1-NITROPYRENE; EI-B; MS
EXACTMASS: 247.0633285
FORMULA: Cl16H9NO2

1 NAME: Corosolic acid; PlaSMA ID-1295
2

3

4 SMILES: [O0-1]1[N+1](=0)c(cd)c(cl)c(c3cd)

C

7

8

[#]

PRECURSORMZ: 471.34798

PRECURSORTYPE: [M-H]-

FORMULA: C30H4804

Ontology: Triterpenoids

INCHIKEY: HFGSQOYIOKBQOW-UHFFFAOYNA-N
SMILES: CC1CCC2 (CCC3(C)C(=Ccc4acs5(Cc)cc
RETENTIONTIME: 9.88

CCS: 222.7776231

IONMODE: Negative

Comment: Annotation level-1; PlaSMA I
Num Peaks: 5

ONTOLOGY: Pyrenes
INCHIKEY: ALRLPDGCPYIVHP-UHFFFAOYSA-N
RETENTIONTIME: -1
RETENTIONINDEX: 1872.217
9 QUANTMASS: 201
10 TIONMODE: Positive
Il 1 COLLISIONENERGY: 70eV
2 LICENSE: CC BY-SA
I3 Comment:
L4 Num Peaks: 75

= — —
W N P2 O W o <0y U0 &= Wk e

5 51 97 I3 196.13573 18

16 55 80 14 407.32126 20

17 57 73 15 471.30518 21

18 58 13 L6 471.34604 3406

19 59 13 7 471.40079 20

Y0 60 140 | 8

ié gé ;g |9 NAME: Ginsenoside compound K; PlaSMA |
53 63 133 ’0 PRECURSORMZ: 621.43719

llcc 13 Pl PRECURSORTYPE: [M-H]-

b5 68 87 2 FORMULA: C36H6208

10
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LC-MS" IM-MS" LC-IM-MS[ . K1

A B

Name MZ

PC 15:0_18:1(d7) 811.6199
PE 15:0_18:1(d7) 709.55191
PS 15:0_18:1(d7) 753.54179
PG 15:0_18:1(d7) 740.54655
Pl 15:0_18:1(d7) 828.56261
PA 15:0_18:1(d7) 666.50975
LPC 18:1(d7) 587.40594
LPE 18:1(d7) 485.33783

SM 18:1;20/18:1(d9) 796.65303
Cer 18:1;20/15:0(d7) 589.554235
FA 18:0(d3) 286.283084
FA 16:0(d3) 258.251784

RT

D

Adduct

5[
964[
8.38 [
8.42 [
8.35 [

6.33

9.34

8 [
[
4 [
911[
[
696[

3

M+CH3COO]-

M-H]-
M-H]-
M-H]-
M-H]-
M-H]-

M+CH3COO]-

M-H]-

M+CH3COO]-
M+CH3COO]-

M-H]-
M-H]-

InChlKey
ZEWLMKXMNQOCOQ-GCHPQBSENA-N
ADCNXGARWPJRBV-RGLIIYCRNA-N
KVBAVKWITJZQEG-UDKXCICZNA-N
CAKDJPLPYOYWLK-AHOXJELVNA-N
XCKYASHMOHAUQB-OAFUKSMZNA-N
NKHIVFXDPYZIBK-ZYYJIESQNA-N
YAMUFBLWGFFICM-HNNXNMBSNA-N
PYVRVRFVLRNILY-CCLUNVSZNA-N
NBEADXWAAWCCDG-KYPZZICONA-N
HBULQAPKKLNTLT-BXLQGFIZSA-N
QIQXTHQIDYTFRH-FIBGUPNXSA-N
IPCSVZSSVZVIGE-FIBGUPNXSA-N

* v TabyY

F G H |
Formula SMILES Ontology CCS

C41H73D7NO8P [C@](COP(=0)([0-])OCC[N+](C) PC 284.786
C38H67D7NO8P [C@](COP(=0)(0O)OCCN)([H])(O PE 258.184
C39H67D7NO10P C(0)(=0)[C@@]([H])(N)COP(OCPS 268.427
C39H68D7010P [H][C@](O)(CO)COP(OC[C@]([+PG 264.974
C42H72D7013P [C@]([H])(OC(CCCCCCC/C=C\CCPI 279.073
C36H62D708P  [C@](COP(=0)(0)0)([H])(OC(CC PA 250
C26H45D7NO7P C(COP(=0)([0-])OCC[N+](C)(C)CLPC 239.829
C23H39D7NO7P [C@](COP(=0)(O)OCCN)([H])(O LPE 209.347
C41H72D9N206P [C@](COP(=0)([0-])OCC[N+](C) SM 287.235
C33H58D7NO3  [H][C@@](O)(\C=C\CCCCCCCC( Cer-NS 249.173
C18H33D302 [2H]C([2H])([2H])CCCCCCCCCCCFA 177.728
C16H29D302 [2H]C([2H])([2H])CCCCCCCCCCCFA 169.563

dqr Ml Em BUGp

11
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- Schymanski E.L.etal. x5 D wu Lwu Environ Sci Technal 2014 48, 209%,2098
~ Lipidomics Standards Initiative  x T NatureMetabolism2022, 4, 1086;1088
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Schymanski E.L. et al.

B e NI O a Rl CIRERt Level 1. Confirmed structure representsthe ideal situation, where the
_ vs, Ms:, AT, Referencesta. | PrOPOSedstructure hasbeen confirmedvia appropriatemeasurementf a
Y reference standard with MS, MS/MS and retention time matching If

LA L S AT , possible anorthogonalmethod shouldalsobe used
a) by library spectrum match MS, MS?, Library MS?

b) by diagnostic evidence MS, MS?, Exp. data

Level2a: Librarythis involvesmatchingliterature or library spectrumdata

{ Lo o | [ [Level3: Tentative candidat . .
“%?Q { il i ggst’itﬁefft”'dass MS, MS?, Exp. data where the spectrumstructure matchis unambiguous

~_| Level4: Unequivocal molecularformula  Ms isotope/adduct Level2b: Diagnostiaepresentsthe casewhere no other structure fits the

{ 1920757 | {_ Level5: Exact mass of interest MS experimental information, but no standard or literature information is
Environ.Sci Technol 2014,48, 2092098 available for confirmation Evidence can include diagnostic MS/MS

T T = fragmentsand/or ionization behavior parent compoundinformation and

Ultra high resolution MS
Isotope fine structure

31&,‘ A the experimentalcontext
T / Level 3: Tentative candidate(s)describesa & 3 NIS2Y &hei® evidence

Combinatorial fragmentation S

existsfor possiblestructure(s),but insufficient information for one exact

Level2b .. .
structureonly (e.g., positionalisomers)

No other structure
fits the experimental
conditions

=
[
4
2
Q.
Q.
©
c
3
o
T
s
-

Diagnostic ion

Level4: Unequivocaimolecularformula is possiblewhen a formula canbe

§ i e y unambiguously assigned using the spectral information (e.g., adduct,
(e Confirmed gf ; s - @85 . . . . .. . .

B 3 w “S;Z — LS iIsotope, and/or fragment information), but insufficient evidenceexiststo
> i compoe | <l P g | ? proposepossiblestructures

|5 symhes'l < Ly P ,l,g.n ) Single cell metabolomics Imaging MS

06 A 4 . MS / NMR unctional -enomlcs -ma in, - B

D Votwboltoisolation e Level5: Exactmass(m/z) can be measuredin a sampleand be of specific

Nat. Prod. Re202138, 17291759 Interestfor the investigationbut lackinformationto assigrevenaformula
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s Indhtkey as a unique identifier of metabolite

InChI=1S/C8H10N402/c1-10-4-9-6-5(10)7(13)12(3)8(14)11(6)2/h4H,1-3H3 (caffeine)

character indicating the number of protons
(‘N” means neutral)

InChIKey=RYYVLZVUVIJVGH-UHFFFAOYSA-N /

\ flag character for InChl version:
‘A’ for version 1

First block (14 letters) flag character (‘S’) indicates standard

Encodes molecular skeleton Second block (8 letters) InChIKey (produced out of standard

connectivi InChlI)
( ) Encodes stereochemistry and isotopes

J Cheminform 7, 23 (2015)

14



INChlIKey: QNAYBMKLOCPYGJ -REOHCLBHSA-N

< &

Alanine

x +

@ cts.fiehnlab.ucdavis.edu/batch 4 Q @

emical Translation Service  [) Simple Conversion  (#]Batch Conversion @ RES

Batch Conversion

To convert multiple identifiers, enter them in the box below or upload them as a text file. IDs should be separated by line
breaks. Select your source and target types, and click the Convert button. You may select multiple target types.

QNAYBMELOCPYGI-REOHCLBHSA-N InChlIKey v
Convert
KEGG =

Choose File | No file chosen

InChIKey KEGG

QNAYBMEKLOCPYGJ-REOHCLBHSA-N C00041 ¥

Clear Search

Download Style

Table v

File Type
Csv v

Top Hit Only

Bioinformatics 26, 2647-2648 (2010)

*
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ClassyFire categorizing metabolite into a chemical class

ClassyFire Batch by Fiehn Lab

Structure Information

o £ Batch Compound Classification

ClassyFire! is a web-based application developed by the Wishart Research Group for automated structural classific:
independent tool that retrieves and formats ClassyFire results for a list of InChIKey identifiers.

-
2

Compound Identification If you encounter any bugs or problems, please let us know using our issue tracker.
SMILES

€OC1=CC(0)=C(C=C1)C(=0)C=CC1=CC(0)=C(0)C=C1

InChiKey August 2019: We are migrating to an updated server with a local database cache. Speeds are still slower than they w

InChiKey=IULVGTQOZKYHCS-UHFFFAOYSA-N should be minimal.
Formula
C16H1405
Mass

InChIKeys (one per line):

286.283

Exportto FZWWIIXYNHHUI-QBZLNYABNA-N
sor | csv HHARWONQTCORMN-UHFFFAOYNA-N
UYALDZZEAZIEME-YWGUMEFLNA-N
. — YIEPZDPKKNJALX-CKPZSVDJINA-N
Taxonomic Classification _ . ) ] i}
Taxonomy Tres ZAZHPBXBNGWCDV-UHFFFAOYNA-N
NFBYZSYLZUMCEFV-JJRRTKJUSA-N
RPMNUQRUHXIGHK-PYXJVEIZSA-N
JRNZEGAFLBTZDT-JTVHLFNZNA-N
—Ei WKEMJKQOLOHJLZ-UHFFFAOYSA-N
Subclass | Chalcones.and dihydrochalcones T
RAMPQQLLROWEIQ-JJASCTQYNA-N
l:{ Level 5 | 2-Hydrosychalcones - . N

| Kingdom | Organic.compounds

Superclass | Phenylpropaneids.and.polyketides

Class |Linear.1.3:dlan/prapanaids

Please enter one InChIKey per line

ClassyFy

J Cheminform 8, 61 (2016)



ClassyFire categorizing metabolite into a chemical

InChIKey

PFRVZQKEOAYKSC-
UHFFFAOYNA-N

GIHTVUOIDXUACV-
UHFFFAOYNA-N

MMIPRTHFLGOVBZ-
UHFFFAOYSA-N

UISYMVCGDZCLIO-
DILIWIBYSA-N

ZWDZSGCQFGIYBE-
UHFFFAOYSA-N

SEOZHEFAHIQWFY-
USNXYBSJISA-N

Status

Completed

Completed

Completed

Completed

Completed

Completed

Kingdom

Organic
compounds

Organic
compounds

Organic
compounds

Organic
compounds

Organic
compounds

Organic
compounds

Superclass

Alkaloids and derivatives

Phenylpropanoids and

polyketides

Benzenoids

Lipids and lipid-like

molecules

Organic acids and
derivatives

Phenylpropanoids and
polyketides

Class

Amaryllidaceae alkaloids

Flavonoids

Benzene and substituted
derivatives

Prenol lipids

Carboxylic acids and
derivatives

Stilbenes

Subclass

Galanthamine-type
amaryllidaceae alkaloids

Flavonoid glycosides

Benzenesulfonic acids and

derivatives

Monoterpenoids

Amino acids, peptides, and

analogues

Stilbene glycosides

Parent Level 1

Galanthamine-type
amaryllidaceae alkaloids

Flavonoid C-glycosides

Benzenesulfonic acids and

derivatives

Aromatic monoterpenoids

Amino acids and derivatives

Stilbene glycosides

Parent Level 2

Flavonoid 8-C-
glycosides

Beta amino acids
and derivatives

Parent Level 3

Failed classifications occur when ClassyFire does not contain the given InChIKey in its database. If all results fail, this could be due to network issues - in this case, please try again later.

Export as CSV

17



Species level

Molecular species level

sn-Position level

Structure defined level

Full structure level

Cholic acid
(3a,7a,12a-Trihydroxy-503
-cholan-24-oic acid) gy

(Sterol IipiW
OH 0

ST 24:1;05

ST 24:0;(5bH);(3aOH,

7a0H,12a0H)(24COOH)

Diacylglycerol Sulfatide
(Glycerolipids) (Sphingolipids)
: HO .0
s 9

0 0
DG 34:1 SHexCer 36:1;30
DG 16:0_18:1 SHexCer 18:1;02/18:0;0
DG 16:0/18:1
SHexCer 18:1;(10H,30H)/18:0;(20H)
DG 16:0/18:1(9Z)/0:0 (313::25:)'}?’1%95’:28014?5), “

http://prime.psc.riken.jp/compms/msdial/lipidnomenclature.html

Liebisch G. et al.

J. Lipid Res. 2020, 61, 1539 -1555

18


http://prime.psc.riken.jp/compms/msdial/lipidnomenclature.html

LipidLynxX = IDMd ¥ nA

LipidLynxX

LipidLynxX Tools Nomenclature & Levels

(@) (C)(f:c)) <L> 4
(c) o kL
(C)conuerter l linker
Lipid ID Converter Lipid ID Equalizer Lipid Resource Linker
Convert different abbreviations Bring lipid identifiers to the Collect available resources
to unified LipidLynxX identifier. same level of annotation and across databases.

perform cross-level matching
between different datasets.

Run Equalizer

19



LipidLynxX = IDMd ¥ nA

Shorthand, Bulk

Textinput 4 TextInput_converted
LipidLynxX Converter
p y C18 Sphingomyelin SM 36:1;2
Convert list Convert file DHA EA22:6
Input lipid abbreviations Froanial can il
lipid_names HETE FA 20:4+16
o ©), . (o)
palmitic acid (3] (C)
DHA () palmitic acid FA 16:0
HETE
PLPE (@ PC 0-16:0_18:2 PC 0-34:2
PC 0-16:0_18:2 )
FaCoA 18:2;,0 Lipid ID Converter PLPE PE 3422
C18 Sphingomyelin Convert different abbreviations to unified
P LipidLynxX identifier. Shorthand Max
TextInput 4 Textlnput_converted
Choose the export style: | LipidLynxX | K 2 N\I:I K | I‘:’a 2 l:l |
{ y ] y C18 Sphingomyelin SM 18:1;2/18:0
Choose the export Level: [ Bulk v Molecular species level
DHA FA 22:6(42,72)
* COMP_DB and BioPAN export in Bulk level only. FaCoA 18:2:0 CoA 18:2:0
e LipidCreator export supports Molecular species and sn specific species. - -
* |PPtiger export in sn specific species level only. HETE FA 20:4(0 H)
almitic acid FA 16:0
Choose the export format: :
PC 0-16:0_18:2 PC 0-16:0_18:2

PLPE PE 16:0/18:2(92,122)




LipidLynxX

resource AN J Y\

LipidLynxX Linker

Link list  Link file

Input lipid abbreviations:

lipid names (max 100 rows)

PLPC

<L>
PLPE #L
PC 0-16:0_18:2 L#

linker

C18 Sphingomyelin

Lipid Resource Linker

Collect available resources across databases.

&

Choose the export format:

— =

Save output: LipidLynxX-Linker-20221119-102101-25¢6.xlsx

Input Lipid Converted Notation (LipidLynxx) Resources

PLPC PC(16:0/18:2<{92,122}>)
PLPE PE(16:0/18:2<{9Z,12Z}>)
PC 0-16:0_18:2 PC(0-16:0_18:2)
€18 Sphingomyelin SM(18:1;02/18:0)

Input Lipid: PLPC
Shorthand Notation: PC 16:0/18:2(92,12Z)
LipidLynxX Notation: PC(16:0/18:2<{92,12Z}>)

BioPAN Notation: PC 34:2

Lipid database ] l Metabolites database ] I Lipid ontology ] I General database ] l Pathways ] l Reactions l l Related database

§ Lipid database

Z lipidmaps

LMGP01010594 : https://www.lipidmaps.org/data/LMSDRecord.php?LMID=LMGP010105%4
Z swisslipids

SLM:000000792 : https://www.swisslipids.org/#/entity/SLM:000000792/

§ Metabolites database
2 hmdb
HMDB0007973 : https://hmdb.ca/metabolites/HMDB0007973

§ Lipid ontology
2 lion
0003021 : http://bioportal.bioontology.org/ontologies/LION /?p=classes&conceptid=http%3A%2F%2Fpurl.obolibrary.org%2Fobo%2FLION_0003021

§ General database
2 chebi
73002 : https://www.ebi.ac.uk/chebi/searchld.do?chebild=CHEBI:73002

2 pubchem
5287971 : https://pubchem.ncbi.nlm.nih.gov/compound /5287971

§ Pathways
2 kegs
C00157 : https://www.kegg.jp/dbget-bin/www_bget?cpd:C00157
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a. Get MS & MS/MS spectrum b. Formula generation c. Formula ranking s \
Candidat Metabolome
andidates . . i
, 100] 4572305 input | databases [ Validation using 3,000 MS/MS data }
S 804 Survey scan MS m/z: 457.23053 W HMDB \
5 60_
3 Adduct; [M+H]* YMDB —
g 40 _ Mass error SMPDB a MassBank C,H,N,0,P,S
E 501 458.2358 | Tolerance: 0.003 Da Isotopic ratio o MS-FINDER R
L | 459.2401 UNPD S- 4 Random
457 4575 458 4585 459 4595 Product ion annotation — —_— - —_ g
. p p - ChEBI 1 mDa (+) 1 mDa (-) 10 mDa (+) 10 mDa (-)
g 100] 188.1062 | _ | Neutral loss annotation PlantCyc 100 -
§ 80 MS/MS Valence- & element ratio check _ Inclusion PubChem
g 60, \ in metabolome DBs ) (Biopathway)
% 404 l l DrugBank 80 -
S 20 Ol 337.9.?(?14 CasH32N20s  C1iH37NsO7SP Ca1H2sNsO4 TOp CasH3oN-06 BMDB
100 150 200 2;532 300 350 400 Ci13H3aN10O4P2  C12H3sNsOsP2 KNApSACK
_ FooDB s> 60 1
e. Structure ranking ~ [TTTTmmmmos > ECMDB S
0] 168.1062 o T3DB 3
. Rule based- g ) £ 40 -
5 in silico fragmentation d. Structure |
E < searching |
2 ] |
% 50 v 20
: PR PubChem
| 397.2116 database
01— v
| | Struct didat °
¥ ructure candigates 1 2 3 4 5 6 7 8 9 10
g H = kkkkkkkkkk *
I \ + & | XBGOBGJIHGGWIE- : Rank
B o u 9% ITHNZGQTXZZCTIrrssreres
£ — A S5 HYEXINDBCFMOM-**+vemwe.s
(U ddkkkkkhkkkk %
0.90- CHy [M-3H]+ M H = NVRFOCOGUIYAQL- -
. . . T . . =  NQKHZSNXAUQSHC-****#xwiwx_x 3
- - - - - e Anal. Chem. 88, 794627958 , 2016

m/z
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% MS-DIAL ver. 4.90 E\E_Projects\PROJECT_CASMI202243_Data'\spectrum_data_bukai\demo.mtd2

[M+HCOO]--
[M+C]- ---

[M-H}

File navigator Peak spot navigator EIC of focused spot | Bar chart of aligned spot | EIC of aligned spot Basic peak property | Compound detail = Structure
A_M28_negPFP_03 Label: | None . EIC chromatogram of 855.4377 tolerance [Da]: 0.01 Max intensity: 10880417 Annotation: Unknown
Pask spots: 100% Num. 3206 w 100 RT[min]: 5023
2 i
< 804 Adduct type [M+FA-H]-
= |
3 |
Display filter | 607 m/z: 85543768
v ]
[] Ref. matched [ ] Suggested JE 404 Peak height|area: 10880417|40152852
CCS matched [ Unknown = 20_; Formula|Ontology:  MAJNA
[1 MS2 acquired [ ] Molecular ion o T T T — T T T InChlKey: MNA
4700 4 800 4900 5.000 5100 5.200 5.300
[ Blank filter [] Unique ions Retention time [min] Comment:
Survey scan (MS1) spectrum Peak spot viewer | Alignment spot viewer Exp. vs. Ref. | M52 Chrom.  Raw vs. Purified = Rep. vs. Ref.
el
A_M29_negPFP_03 SpotID: 1443 Scan: 2676 RT:5.02 min Mass: m/z 855.43768 )A A llB i t;; m La
| MS2 spectra Precursor: 855.43768 Measurement
= (=3 1
2| R _ia &7 1004 515.3369
__________ --3 : = 647.378¢
2|0 | M+0
B m 2 =] M+HA-HI-
° - -1 -
(2] @ @ w0 1 1
__________ __'.3_____ g3 50471.0124
g > o | »
=
o [=} (=]
bl 3 57 ° g
: ; 30 % 5
Alignment navigator Bo 3 g 1.1 I
E., CI, = = 1 -g 0 i Ak - " . a
£33 i @] S
Z8 - 2
o =2 ]
-0 U
£a | =
%2 -8 8 .
g =] w @ | 50~
< 3 No information
s e ~
52 Do o |
—————————— -8 ---p S43 =R i >)
v ﬁ f=a}
2= 2 [MH]- 100
= .
" —— T g T g g T g g T g g T T g T g g T - b AL S B A B S S R
20 15 10 5 O 4700 4.800 4500 5.000 5.100 5.200 5.300 100 200 300 400 500 600 700
Relative abundance Retention time [min] m/z Reference
Region focus by ID: 1443 RT{min): 5.023 m/z | [B55.43768 Information box: Ctr+D, metabolite name to 'Unknown’




it chromatogram Tolerance [Da: 0.01 Max interaity: 16449 Pusls tenisty; 183
Label | None ) .
1 ¥ BT fmin) 627
x:; Peak 1pots 100%  Num.3850 g . ,./\ Mz [Ca} Bs8841S
Faim-3 E I||| Compound name  Linknswn
Linswed-2 Cuaplary fiter ; L I.' \ Red BT | W Shiematan
:.-':mz dentfied [ Ammotsted & M / Foel Mast Do} Ko mnformaton
Paim-4 [ Motecatarion [] MSMS : 5800 6,000 P o saog | MSZumisnty  Nombemason
P Aetenton bime fmun] Iy Ko sloematon
aca Surery e (MST) ipbetnam Feai ipot vewe: | Alignment spot vieser Artwn Rl MISECheom.  Baw ve. Decon. | Rep.ve. Ref.
a2 R
aci-d QC1-1 1003411 RT:6.27 Masi: 85,6615 ,L A.] E
a1 | e ° ]
ace i 1 M52 spectra Precursor: 8556615 Measurement
3 ™ .
s 54g 8| oo e 4 o) 795.7639
Soyteen-3 & | | (] [ ™ -
Palm-2 | ] & {
Lttt 1 F 84 ® 1
5 MS-DIAL ver. 4.90 EA\E_Projects\PROJECT_CASMI2022\3_Data\spectrum_data_bukai\demo.mtd2 Lnsees-d = =1 ng ht C | i C k I - s
1 L |
" | n
= .8 21
o ed= | 5= A % | 3093014
File navigator Peak spot navigator EIC of facused spot  Bar chart of aligned spot | EIC of aligned spot 5 g ¢ L 4 of I - 1
signmenasn 2013520153000 | B | F{
A_M29_negPFP_03 Label: | None . EIC chromatogram of 855.4377 tolerance [Da]: 0.01 Max intensity: 10880417 signmerttess 201553015525 | 2§ il 3 LA l i
' | sgrmestesan 2015 95 e | £ 2 . ] ‘u Copy image & - !
Peskspots: 100%  Num. 3296 3 100 HE f | L e L o
g ] £ & B4 )| o Mana . G2 to- MS-FINDER program . Centroid
-\g BO—: i § - | | Prosie
) E z 1 ] ) Decorvobaed
Display filter '§ 60 g E g g1 . w0
= 1 ey Ty { b ¥ v - - - - - - - -
[] Ref. matched [ ] Suggested £ 404 100 80 60 0 2 0 5.800 000 6200 400 6600 %800 ] 600 400 1000 1200
S 1 [T —— Retention time [mun] mir Reference
CCS matched [] Unknown = 207 ro————
[1 MS2 acquired [ ] Molecular ion o T T L — T T T I InChlKey: NA ‘
) . . 4700 4 800 4900 5.000 5100 5.200 5.300
[] Blank filter  [[] Unique ions Retention time [min] ] MS-FINDER ver. 140 - olEl
Survey scan (M51) spectrum Peak spot viewer | Alignment spot viewer
.'ams‘w_.t_m_aaq_ur_assu Formuta Emor jmbaj Scone Resource Sebect MNane Toad scoee Rt PusCrem (IO In ey
A_M29_negPFP_03 SpotID: 1443 Scan: 2676 RT:5.02 min Mass: m/z 855.4
~ -8 2 |
85 = = ]
+ SN RSP (I (- — ! (I
% | A | | M+0
S| & =1 o M+AA-H]-
° ™~ -0 v o
a o @ w |
M+C]- I L
——————————————q—a—————> Q'— 1 [ ] MS1 spectrum Spectrum  Stnacture | Miets data
3 L 24 832.6098 [-1
g n @ @ . | Meessurement vi. Beference Actual ME/S
onmentnaiasor | § [1
Alignment navigator Bo g z o
A 1
[ =] o o L] ¥
'E § -2 2 _ Flg doemation }. '§
c Fiame Urikrcrmrry 3 3
= < 0
= | o e a3 4913585 ¥
%2 L2 9l Reberion teme jrin} 827 R ISR T ISR | -’E‘
= 2 “ = Précueas w2 [Da) 554415 = = “ m’“—"' = -
= x
g 8 Ia-\" Precusnor troe -+ N MS/MS spactrem Ly
|5} ] v & - { 7 - =
M_H - N —LS8 - 432 2 —8’ o mae e o il R [
G @ Soectrom type: S =l | 4
=z 2 MH]- 5 =] m s
g = L= - Callriasn anaigy: o g { E 030
" —— T — T g g g T g g g T g g g T § § T|| Formula =’°E m:
20 15 10 5 O 4700 4.800 4500 5.000 5.10¢ SILE £ wl £
Relative abundance Retention time [min] S e i |l -3
i . " . 305.3014 i@
Region focus by ID: 1443 RT{min); | M5 paak mumiser L - T v v v
[T Poe— 9 0 W0 400 500 600 TN B 900 . =» = L " i
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&) Analysis parameter setting — [} X
Method | Basic | Formula finder | Structure finder | Data source | Retention time | CCS

Formula calculation setting

LEWIS and SENIOR check:

Isotopic ratio tolerance: 20| %
Element ratio check: Common range (99.7%) w | covering
Element probability check: O

Element selection
o N P s Lr

[ TMS-MEOX derivative compound

Ca e [ [si

Minimum TMS count:

Minimum MEQX count:

Options

Maximum report number: 00 up to 100

-1 min

Time out (-1 means infinite):

Advanced settings for AIF: O
&) Analysis parameter setting — [} X
Method | Basic | Formula finder | Structure finder | Data source | Retention time | CCS

Local Databases

HMDB (Human) Urine (Human) Saliva (Human) Feces (Human)

Serum (Human) CSF (Human) SMPDEB (Human) Lipid MAPS (Lipids)

YMDE (Yeast) ECMDE (E.coli) BMDB (Bovine) DrugBank (Drug)

FooDB (Food) PlantCyc (Plant) ChEBI (Biomaolacules) T3DEB (Toxin)

STOFF (Environment) BLEXP (blood exposome) MPA (Natural Products Atlas)
MNANPDE (Natural product) COCONUT {Natural product)

KNApSACK {Natural product) PubChem (Biomolecules) UMNPD (Matural product)

[[] User-defined DB

=
o
i

MINEs (Metabolic In silico Network Expansions) setting

® Neveruseit () Only use when there is no query in local DBs. () Always use it.
PubChem Online setting
® Neveruseit. () Only use when there is no query in local DBs. O Always use it

) MS-FINDER ver. 3.54 C:\Users\hiros\Desktop\MSFINDER ver 3.54_temp\MSDIAL_TEMP O X
File Analysic Setting Export Tool Help
File navigator Molecular formula finder Structure finder
2022_5_31_1959_A_M23_posPFP_01_1046_4.82_519.23 Formula Error [mDa Error [ppm Score Resource Select Name Score (max=1 Ontology InChlKey
2022 531 2011_A_M23_posPFP_02 2573 5.91_545.21 C42H66015 0.6740 08316 |4.1360 HI\-‘IDB_.KhApSAc Azukisaponin Il [|7.73 Triterpene saponins || FXYSHYMHTAACSV-US
2022 531203 A _M23_posPFP_01_1486 543 421.26 C50H58N406  ||-3.8619 ||-47652 [35%90  [uneD Spinasaponin B || 7.69 Triterpene saponins || JDGKHHCYVKBIT-UHF
2022_5_31_207_A_M23_posPFP_02_1852_5.56_499.23 C44HE2M2012 [|-9.2220 [[-113791 [[35210 || HMDEB.KNApSAcK Cynarasaponin E || 7.69 Triterpene saponins || UHONVKKALWIDQL-U
202208 ONTZ neob REIERESISEy 02T8y o 1Y C46HE6010S || 18281 |-22557 ||24180 || MINE Elatoside H 7.64 Triterpene saponins || OFNUYVGIVKINHD-UH
, -
2022.6.1.116.A_M23_negPF?_03.1038.5.35 110238 c44H58N807 33487 [[41319  [[3.3400 MINE Phytolaccoside D || 7.63 Triterpenaids NMDFCFOQBAHNPY-|
2022_6_1_2023_A_M24_negPFP_03_2240_5.51_7234
-D-1eneR AR EgET R TE semh L C39H68ME06P25) 01307 01613 3.2670 O Phytolaccoside D2 ||7.63 Triterpenaids CTWMGIMDAUIZDO-|
2022_6_1_2031_A_M24_negPFP_03_872_1.16.373.11 - : -
C38H72M2010P2)|-1.2067  |-14889  [[3.2580 O 15-Oxo0-21-hydroxyl| 7.60 Steroidal glycosides || XSSCNYMOFYTAGP-C(
2022612034 A M24.negPFP_03 521.0.39.405.14 C36H77011P35 [[0.4467 05512 3.2520 O llekudinaside B:{-)-1l| 7.60 Trit ] HCFFYRGPTPKLPK-HM
2022_6_1_2025_A_M24_negPFP_03_44 0.3 371.12 - - - - 0 . - :60 e e -
2022_6.1_2037_A_M24_negBFP_03_1475_2.72_1121.54 C35H66ME013S || 1.3587 16777 3.2500 — Dlano.5|de A -r' Trl-terpene.saponlns YYREXYDYZRXSIH-UM
2022.6.1.2047_A_M24_negPFP_04_1241 2.24_457.09 carH7IN409ps2los110 06305 3,2490 lexaside XXXI 758 Triternengids EFVRDWTUNZABAZ-1
MS1 spectrum Spectrum | Structure | Meta data
] 325.2075 I -,’)‘
File information . 100'_- LB ‘Experimental spectrum vs. In silico spectrum Actual MS/MS
Narne: Unknown £ so- “ 1004 515.3369
§ 899
R 647.3789
Scan number: 1443 ?3, 50- v
Retention time (min): 5.02 w 1 é
s B 407 S 1
CCS (A2 0.00 . 855.4377 § ,  7L0124
Precursor m/z 8554377 1 E
. | 5
Precursor type: [M+FA-HI- o Loty L — T T T &
200 400 600 800 1000 1200
lon mode: Negative m/z
Spectrum type: Centroid MS/MS spectrum 0 -
| 515.3369
Collision energy: 40 100+ |L;‘)|
v ] 647.3789 -~ | &
Formula: E 30_: ﬁ a
Ontology: g 502 E 2.35-
= 1 -
SMILES: S 7 71.0124 m 5
InChiKey: g 40] =
&= 1 FSEA
Comment: 207 1l 375
] JL L] l [C6H1205-3H]- [C36H5609-3H]
M51 peak mumber: 316 [ e —————— e — E — T T T
100 200 300 400 500 600 70 100 200 300 400 500 600 700
MS2 peak number: 32 m/z myz In silico MS/MS
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1 |Title |InChIkey Short InCk Exact mas Formula SMILES  HMDB KNApSAck ChEBI DrugBank SMPDE  YMDB T3DB FooDBE  NANPDB STOFF
2 |buta-1,3-diyne LLCSWKVOHI LLCSWKV( 50.01565 C4H2 CHCCHC  NJA N/A CHEBI:378 NJA N/A N/A N/A N/A N/A N/A
“ MSFINDER ver 3.56 » Resources v | D 3 |flusromethanol RLWXXXHAQ RLWXXXH, 50.01679 CH3FO  C(O)F  N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
. 4 |oxalonitrile JMANVNIQN IMANVN]  52.00615 CZN2  NECCEN  NJA N/A CHEBI:293 N/A N/A N/A T2D0754 N/A N/A N/A
Mame Date modified 5 |oxalonitrile(.1-) SELGXVYREW SELGXVYR 52.00615 C2N2 [N-1=[C]Ci N/ A N/A CHEBI:298 N/A N/A N/A N/A N/A N/A N/A
: 6 |difluoromethane RWRIWBAIIC RWRIWBA 52.01246 CH2F2  FCF N/A N/A CHEBI:478 N/A N/A N/A N/A N/A N/A STOFF_52|
Q AdductNegatives.anf 47772021 3:46 AM 7 |tetrahedrane FIGIHZCEZAZ FIGIHZCEZ 52.0313 C4H4 C12C3C1C N/A N/A CHEBI:365 N/A N/A N/A N/A N/A N/A N/A
| ] AdductPositives.apf 4/7/2021 %:46 AM 8 |cyclobuta-1,3-diene HWEQKSVYKIHWEQKSY  52.0313 C4H4 C1=CC=C1 N/A N/A CHEBI:336 N/A N/A N/ A N/A N/A N/A N/A
[ Biotransformation-VS1.fbt 47772021 9:46 AM 9 |butenyne WEYPICNXBK WFYPICN)  52.0313 C4H4 C=CCHC N/A N/A CHEBI:480 N/A N/A N/A N/A N/A N/A N/A
. _ o 10 |butatriene WHYXVDDUY WHVXVDD  52.0313 C4H4 C=C=C=C N/A N/A CHEBI:376 N/A N/A N/A N/A N/A N/A N/A
| | ChemOntologyDB_vs2.cho 4772021 9:46 AM ]
- 11 |prop-2-yn-1-one NONQAKWU NONQAK\ 53.00274 C3HO  CHC[C]=0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
|_| EiFragmentDB_vs1.eif 4/7/2021 %:46 AM 12 |acrylonitrile NLHHRLWOU NLHHRLW 53.02655 C3H3N  C=CCEN  N/A N/A CHEBI:282 N/A N/A N/A T3D1688 N/A N/A STOFF 53!
[ EIMS-DBs-vs1.egm 47772021 9:46 AM 13 |2-Propyn-1-al UNILGFTSIAK UNJLGFTS  54.01055 C3H20  O=CCHC  HMDEDOOI N/A CHEBI:279 N/A N/A N/A N/A FDBO2408! N/A N/A
[ InchikeyClassyfireDB-VSS.icd 4772021 9:46 AM 14 |propa-1,2-dien-1-one TURAMGVWITURAMGY 54.01056 C3IH20  C=C=C=0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
- 15 |propanenitrile VQGISNOMG VQGISNDI 54.03437 C3IHAN  C[CH]CHN N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Q LipidQueryMaster.txt 4/19/2022 11218 PM 16 |1,3-Butadiene KAKZBPTYRLI KAKZBPTY 54.04695 CAHB C=CC=C HMDB004 N/A CHEBI:394 N/A N/A N/A T300156 N/A N/A STOFF_53i
| ] MIMEs-StructureDB-vs1.msd 4/77/2027 9:46 AM 17 |cyclobutene CFBGXYDUOL CFBGXYDL 54.04695 C4H6 CLCC=C1 N/A N/A CHEBI:512 N/A N/A N/A N/A N/A N/A N/A
[] MINEs-StructureDB-vs1_bin.msd 3/10/2022 6:38 PM 18 but-1-yne KDKYADYSIPSKDKYADYS 54.04695 C4H6 CCCHC  N/A N/A CHEBI:480 N/A N/A N/A N/A N/A N/A N/A
[ MsfinderFormulaDB-VS13.cfd 4772021 925 A 19 |buta-1,2-diene QNRMTGGDF QNRMTGC 54.04695 CAHG CC=C=C  N/A N/A CHEBI:394 N/A N/A N/A N/A FDBO0364 N/A STCIFF_SG:
- 20 |1-methylcyclopropene  SHDPRTQPPYSHDPRTQI 54.04635 CAHG CC1=CCl N/A N/A CHEBI:132 NJA N/A N/A N/A N/A N/A STOFF_43;
| | MsfinderFormulaDB-V513_hin.efd 3/10/2022 £:38 PM 21 |unPD155200 XNMQEEKYC) XNMQEEK 54.04695 C4H6  CCHCC  N/JA N/A N/A N/A N/A N/ A N/A N/A N/A N/A
[ ] MsfinderStructureDB-V515.esd 4/7/2021 S:46 AM 22 |Cyanoformaldehyde TUHMQDODL TUHMODC 55.00581 C2ZHNO  D=CCEN  NJA N/A N/A N/A N/A N/A N/A N/A N/A STOFF_42i
T MsfinderStructureDB-VSTS bin.e=d T B3 P 23 |N-Methylene-ethenamine TUVEMMNAF TUVFMME  55.0422 C3HSN  C=CN=C  HMDBO06: N/A N/A N/A N/A N/A N/A N/A N/A N/A
- ~ - 24 |propionitrile FVSKHRXBFJLFVSKHRXE 55.0422 C3HSN  CCCEN  N/A N/A CHEBI:263 N/A N/A N/A T3D1708 N/A NANPDB_ N/A
Q MSMS5-DBs-vs1.etm 4/1/2021 9:46 AM 25 |prop-2-yn-1-amine JKANAVGOD JKANAVG! 55.0422 C3HSN  CHCCN  NJA N/A N/A N/A N/A N/ A N/A N/A N/A N/A
| ] Msp20201228141756_converted.lbm?2 47772027 9:46 AM 26 prop-l-en-2-ylazanide ~ LUWREKROQ LUWREKRI 55.0422 C3H5N  C=C{[CH24 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
|:] MeutralLossDB_vs2.ndb 47772021 9:46 AM 27 |cyclopropanimine QAVILNTZAYV QAVILNTZ  55.0422 C3HSN  CLCC1=N N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
- . . e 28 | Acrolein HGINCPLSRVIHGINCPLS 56.02621 C3H40  C=CC=0 HMDB004: N/A CHEBI:153 N/A PW_C022¢ YMDB0O0SIT3D0037  FDBO0S30 N/A STOFF_24i
| | ProductlonLib_vs1.pid 47772027 946 AM
- 29 |oxetene CRYATLIDHPE CRYATLIDI 56.02621 C3H40  ClOC=Cl N/A N/A CHEBI:S11 NJA N/A N/A N/A N/A N/A N/A
|_| UniqueFragmentLib_vs1.ufd 47772021 %46 AM 30 |prop-2-yn-1-ol TVDSBUOJIPETVDSBUO, 56.02621 C3HAO0  OCCHC  N/A N/A CHEBI:289 N/A N/A YMDBO137 N/A N/A N/A STOFF_53:
31 |prop-1-en-1-one UYLUJGRCKKSUYLUJGRC 56.02621 C3H40  CC=C=0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
32 |cyclopropanone VBBRYJMZLIY VBBRYJMZ 56.02621 C3IHAO  CICC1=0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
33 |diazoethane WLXALCKAKC WLXALCK: 56.03745 C2ZHAN2  CC=[N+]=[ N/A N/A CHEBI:274 N/A N/A N/A N/A N/A N/A N/A
34 | 2-aminoacetonitrile DFNYGALUNI DFNYGALL 56.03745 C2HAN2  C(CEN)N N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
35 methylcyanamide MCLITRXWHZ MCLITRXV  56.03745 C2HAN2 CNCEN  N/A N/A N/A N/A N/A N/ A N/A N/A N/A N/A
36 | N-{methylideneamino}me NBHLEUNJGN NBHLEUN, 56.03745 C2HANZ C=NN=C N/A N/A N/A N/A N/A N/ A N/A N/A N/A N/A
37 |Ethyl Isocyanide JEGVKBYNUP JEGVKBYN 56.05002 CIH6N  CC[N+[HC N/A N/A N/A DE03399 N/A N/ A N/A N/A N/A N/A
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1 Public/Private Public Private Private Private Public Public Public
2 Category Blank Mouse Mouse Mouse Mouse Mouse Mouse
3 Tissue/Species Blank Adrenal gland  Adrenal gland  Adrenal gland  Adrenalgland  Adrenal gland  Adrenal gland
4 Genotype/Background Blank B6-fads2? B6-fads2 B6-fads? C57BL/6) C57BL/6) C57BL/6)
5 Perturbation Blank No No No No No No
6 Diet/Culture Blank CE2 CE2 CE2 CE2 CE2 CE2
7 Biological replicate 1 1 2 3 1 2 3
8 Technical replicate 1 1 1 1 1 1 1
9 Unit pmol/mg tissue pmol/mg tissue pmol/mg tissue pmol/mg tissue pmol/mgtissue pmol/mg tissue pmol/mg tissue
10 |Alignmen’ Average R Average h Metabolite name Adduct type Reference RT Reference m/z Formula Ontology INCHIKEY SMILES MS/MS spectrum Lipid IS 180913 Topl6_ 71180913 Topl6 71180913 Topl6 71180913 Topl6 71180913 Topl6 71180913 Topl6 71180913 Topl6 7
11 1179 1.564 407.2805 5T 24:1;05 [M-H]- 2.78 407.2803 C24H4005 BileAcid BHQCQFFYRZLCQQ-OELDTZBISA-N C[C@H]{CCC{=0)0)[C@H]195.03821:9 95.0436 LPC- 0.273930167 0.371953862 52.78361615 0.051152931 28.11672998 11.91871829 1.408517337
12 1457 7.084 479.3156 5T 28:1;0;5 [M-H]- 7.18 479.32004 C28H48045 Ssulfate NNLNVKVMYKIRMN-UHFFFAOQYNA-N CC(C)C(C)CCC(C)CLCCC2C3 96.95593:34 247.04 LPC- 0.626126096 1.767928852 3.166793167 2.205259692 9.48315745 1.378936884 1.172087641
13 3239 13.012 742.6647 Cer 18: ;(20H) [M+CH3COO]- 13.08 742.65662 CA2ZHE85NOS Cer-AP ZFUXWVVVWGEWGPQ-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC(255.21466:17 279.2 Cer-NS- 0.05308538 0.268435847 0.150942692 0.115132721 0.634419353 0.176430325 0.155838743
14 3621 13.452 798.7214 Cer 22z ;(20H) [M+CH3COQO]- 13.49 798.71924 C46H93NOS Cer-AP UTXOYKRBIFRASG-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC( 283.25528:17 309.2 Cer-NS- 0.119442106 0.172980271 0.049881097 0.038950373 0.842945194 0.105622168 0.050134169
15 3810 13.671 826.747 Cer 22: ;(20H) [M+CH3CO0]- 13.63 826.75055 C48H97NOS Cer-AP YFBAYAMDBBINPH-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC( 259.23837:7 279.22 Cer-NS- 0.046449708 0.073833042 0.02467237 0.011455992 0.370446241 0.066677681 0.022952993
16 3062 12.766 722.6251 Cer 18: ;(20H) [M+CH3C0O0]- 12.75 722.63043 CAZHBINOA Cer-AS PYGVPCBXCGOXNA-SZHIUZGGNA-N CCCCCCCCCCCCCN\C=C\C(0]89.02348:52 250.24 Cer-NS- 0.009953503 0.573788215 0.873014571 1.19829678 0.512736849 0.320406911 0.408925654
17 3298 13.327 752.6737 Cer 20:1;20/24:0;(20H) [M+CH3C00]- 13.35 752.67737 C44HETNO4 Cer-AS ZEHOOLFQJBPFJO-BSKJHSHCNA-N CCCCCCCCCCCCCCCCCCCC(89.01959:94 268.27 Cer-NS- 0.408093862 0.400807944 0.126043631 0.152937495 1.014188582 0.193542296 0.124429384
18 4358 14,176 942.8302 Cer 41:3;30(FA 16:1) [M+CH3C00]- 13.52 942.81311 C57H105NOS Cer-EOS ZRVZVEHEIMFLGY-FTYSAOLSNA-N CCCCCCCCCCCCCCe\C=CY, 88.00109:9 198.145 Cer-NS- 0.013271345 0.155576768 0.418357584 0.11685112 0.216870514 0.029503399 0.122617306
19 3297 13.104 752.6737 Cer 2 0/18:1;0 [M+CH3COO]- 13.26 752.67737 CA4HETNO4 Cer-HDS YENFMISLLMYKHR-PEZBUJIGNA-N CCCCCCCCCCCCCCCCCCCCl 245,.74687:17 253.2 Cer-NS- 0.155938305 0.678736611 0.467702325 0.463394883 0.805168584 0.547583082 0.336442558
20 3505 13.305 780.7065 Cer 28:0;20/18:1;0 [M+CH3COO]- 13.43 780.70868 CA6HIINO4 Cer-HDS ZNHQVMFCKSFDEJ-PEZBUIIGNA-N CCCCCCCCCCCCCCCCCCCC(267.22229:17 279.2 Cer-NS- 0.228930703 0.137118507 0.039690335 0.04353277 0.518134079 0.079659177 0.045905936
21 3193 13.218 738.6585 Cer 21:1;20/22:0;0 [M+CH3COO]- 13.36 738.66174 CA3HESNO4 Cer-Hs JISXOKHMQOVDO-MHAUTQJVNA-N CCCCCCCCCCCCCCCCCCCC(89.02362:351 267.2 Cer-NS- 0.301923101 1.231429671 0.62324553 1.27218793 1.889521155 1.706476586 0.987582733
22 2048 9.857 598.5488 Cer 18: [M+CH3COO]- 10.22 598.54163 C34HESNO3 Cer-NDS GCGTXOVNNFGTPQ-UHFFFAOYNA-N CCCCCCCCCCCCCCCC(O)C(1196.62474:15 237.2 Cer-NS- 10.009953509 1.582664002 2.450073648 1.661691663 2.277631058 1.596723943 1.253354233
23 2214 10.957 626.5753 Cer 18: [M+CH3COO]- 11.36 626.57294 C36H73NO3 Cer-NDS KZTJQXAANIHSCE-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCC(=C 113.38002:15 239.2 Cer-NS- 0.009953509 0.379185411 0.595355024 0.335097368 0.505867648 0.430159554 0.391408936
24 3032 12.869 718.6396 Cer43: [M+CH3COQO]- 12.86 718.6355 C43H8INO3 Cer-NDS FYOQPEFKNMOQVMGY-BYBPBHJYNA-N CCCCCCCCC{O)C{CO)NC(=C 223.1974:15 251.21 Cer-NS- 0 0.274237015 0.357213014 0.367164549 0.435703658 0.248418618 0.163087057
25 3598 14.01 794.7579 Cer 24: [M+CH3CO0]- 14.21 794.76068 CABHOTNO3 Cer-NDS FYXOQZCSSKOQEMX-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC( 295.2905:7 319.226 Cer-NS- 0.069674562 0.138700644 0.013408897 0.01431999 0.4317784 0.095000544 0.032617411
26 2867 12.604 698.6224 Cer 18: [M+CH3C0O0]- 12.83 698.63043 CA0HBINOA Cer-NP CIMNZQFRNXDRER-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC(222,.50825:3 232.50 Cer-NS- 0.033178363 0.895489328 0.514365287 1.061970474 0.409698822 0.604229607 0.48624104
27 2869 12.569 698.6434 Cer 1i [M+CH3C0O0]- 12.83 698.63043 C40HSINO4 Cer-NP CIMNZQFRNXDRER-UHFFFAQYNA-N CCCCCCCCCCCCCCCCCCCC(253.2002:6 255,225 Cer-NS- 0.013271345 0.637601059 0.431230126 0.679913135 0.294394363 0.441960914 0.322549957
28 2988 12,953 712.6422 Cer 18: [M+CH3C00]- 13.1 712.64606 C41HE3INO4 Cer-NP MBPABCUJJUOFM-UHFFFAQYNA-N CCCCCCCCCCCCCCCCCCCC(89.01154:17 89,018 Cer-NS- 0.049767544 4.822879805 3.159672474 4038237238 1.569121957 4,134016239 1.947984289
29 2989 12,964 712.6581 Cer 18: [M+CH3COO]- 13.1 712.64606 C41HE3NO4 Cer-NP MBPABCUJJUOFM-UHFFFAOQYNA-N CCCCCCCCCCCCCCCCCCCC(89.0156:17 89.0169 Cer-NS- 0 3.299282237 2.107342243 2.271723246 1.173161538 2.747356495 1.204428116
30 3102 13.096 726.6601 Cer 18: [M+CH3COO]- 13.23 726.66174 CA2ZHE5NO4 Cer-NP ZESIDNWGTANZCC-UHFFFAQYNA-N CCCCCCCCCCCCCCCCCCCC(72,98572:15 89,022 Cer-NS- 0.119442106 13.15177437 8.143491288 11.15928197 3.642639589 11.61784838 6.5348851369
31 3083 12.623 724.6453 Cer 18: [M+CH3COO]- 12.82 724.64606 CA2ZHE3INO4 Cer-NP DNXQPFZSRNGGHL-DORAZIAONA-N CCCCCCCCCCCCCCC({0)C(0 225.20282:17 237.2 Cer-NS- 0.049767544 4.971600648 3.767363683 5.360831533 1.439588437 3.582302681 1.999326511
32 3063 11.423 722.627 Cer 18 [M+CH3COO]- 12.57 722.63043 C4AZHEINO4 Cer-NP VMYKQFBIKRNRBI-DPTWWRMPNA-N CCCCCCCCCCCCCCC(O)C(O 255.22197:13 267.2 Cer-NS- 10.009953509 0.357035498 0.298750224 0.354562957 0.123645633 0.300934668 0.175771606
33 3217 13.202 740.6649 Cer 18: [M+CH3COO]- 13.26 740.67737 CA3HETNO4 Cer-NP PMJABXIZLCOFDV-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC(89.02377:65 91.004 Cer-NS- 0.185798831 1.365383905 0.704235267 1.029893696 0.852271682 1.379578927 0.743556174
34 3314 13.305 754.6916 Cer 18: [M+CH3COQO]- 13.38 754.69299 C44HE5NO4 Cer-NP GKRXVCWWVXYHWOD-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC( 255.21931:17 267.2 Cer-NS- 0.209023685 0.434560192 0.242432857 0.251459028 0.899865437 0.344599698 0.155838743
35 3407 13.427 768.7103 Cer 45: [M+CH3CO0]- 13.59 768.70868 CASHIINO4 Cer-NP IMVRXMWBRZAXKE-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC 309.26501:34 403.4 Cer-NS- 0.172527486 0.168233861 0.039153979 0.039523173 0.393507132 0.072578361 0.044697934
36 3521 13.525 782.7246 Cer 20z [M+CH3C00]- 13.62 782.7243 CA6H93NO4 Cer-NP XHCIZFVZHPNILU-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC(115.02112:17 295.2 Cer-NS- 0.228930703 0.186692121 0.050953808 0.032076778 1.070614168 0.113293051 0.059798587
37 3506 13.549 780.7102 Cer 26: [M+CH3C0O0]- 13.58 780.70868 C46HIINO4 Cer-NP UTXJICHIDYEUQD-NWBJISICCNA-N CCCCCCCCCCCCCCCCCOCO| 108.57462:15 310.2 Cer-NS- 0.252155557 0.165069588 0.031108641 0.018329587 0.587316755 0.053696186 0.028993255
38 3612 13.847 796.7332 Cer22: [M+CH3C00]- 13.73 796.73999 C4ATHISNO4 Cer-NP KMEKZFVYLHRBILC-UHFFFAOYMNA-N CCCCCCCCCCCCCCCCCCCC(89.01967:9 107,102 Cer-NS- 0.152620469 0.122351899 0.032181353 0.020620786 0.439628916 0.076708837 0.033221437
=0 3715 13.768 810.7481 Cer 2. [M+CH3COO]- 13.34 810.75562 CA48HITNO4 Cer-NP INUJOPFYFEMKL-UHFFFAOYNA-N CCCCCCCCCCCCCCCCCCCC(152,98378:6 259.09 Cer-NS- 0.182480995 0.141337538 0.047199317 0.022339185 0.697714641 0.095591012 0.044697934
40 3879 14.01 838.7832 Cer 22: [M+CH3COO]- 13.88 838.78693 C30H101INO4 Cer-NP YAVNDLUAWGYTPL-UHFFFAQYNA-N CCCCCCCCCCCCCCCCCCCCl307.30249:7 323,26 Cer-NS- 0.019907018 0.080161589 0.018772456 0.007446395 0.255141782 0.04661537 0.015100653
41 1692 8.102 526.4471 Cer 18:1;20/11:0 [M+CH3COO]- 8.41 526.44769 C29H57TNO3 Cer-N5 YFZDTXOZADTFGB-ZNTNEXAZNA-N CCCCCCCCCCCCO\C=C\C(O!184.16429:52 210.1 Cer-NS- 0.258791229 0.490989732 0.436474781 0.480006072 0.460727179 0.496247168 0.429462583
42 1686 7.86 524.431 Cer 20: [M+CH3COO]- 8 524.43207 C29H55NO3 Cer-N5S ABUUKXUMEKCZXAH-JWQURLDWNA-N CCCoccceCec\C=C\CCh\C=( 147.11418:15 165.1 Cer-NSs- 0.537489476 0.547419271 0.753043652 0.560198017 1.089259144 0.54817315 0.587717431
43 1902 8.837 568.5011 Cer 18: [M+CH3COO]- 8.91 568.49469 C32H63NO3 Cer-N5S ZKRPGPZHULLKJ-IMVUIQENA-N CCCCCCCCCCCCONC=C\C(O] 226.21634:17 237.2 Cer-NS- 0.019907018 0.207259898 0.223660401 0.339670168 0.310586053 0.188231684 0.13288575
44 1975 9.173 582.5118 Cer17: [M+CH3COQO]- 9.34 582.51031 C33H65NO3 Cer-NS KXVLPPCAUYSNGY-BYCLXTIYNA-N CCCCCCCCCCCCCCCC(=0)N 223.19334:34 237.2 Cer-NS- 0.009953509 0.434560192 0.433083349 0.851753017 0.584372811 0.687429192 0.386576727
45 2041 9.576 596.5234 Cer 18: [M+CH3CO0]- 9.9 596.52594 C34H6TNO3 Cer-NS YDNKGFDKKRUKPY-ORIPONMZNA-N CCCCCCCCCCCCCCCC(=0)N 235.19879:34 237.2 Cer-NS- 0.082945907 14.89317941 21.81305718 36.26680719 43.87506394 16.97330532 10.73837665
46 2031 8.963 594.511 Cer 18: [M+CH3C00]- 9.23 594.51031 C34HB5NO3 Cer-NS GMWIWVUTMCBDSP-ZNPGVSGMNA-N  CCCCCCCCCCCCCCCC(=0)N 235.20248:110 237. Cer-NS- 0.009953503 0.685065158 1.256145465 2.780369298 5.453164923 0.834356118 0.890334525
47 2114 10.026 [M+CH3C0O0]- 10.15 610.54163 C35H6SNO3 Cer-NS ICWGMOFDULMCFL-SICQXOIGNA-N CCCCCCCCCCCCCCCCC|{=0) 237.22255:86 251.2 Cer-NS- 0.043131872 0.408191249 0.406557755 0.7560954383 0.435703658 0.542862538 0.355771354
43 2203 10.565 [M+CH3C00]- 10.65 624.55725 C36H7INO3 Cer-NS VODZWWNIEJITOND-OWWRNRXNENA-N  CCCCCCCCCCCCCCCCCC(=C 235.21579:17 237.2 Cer-NS- 0.02654269 8.1606607 12.32492171 18.31297627 5.30449577 9,111829683 8.228044027
49 2189 9.728 [M+CH3C00]- 9.84 622.54163 C36HE9NO3 Cer-NS WNPWDGNHTKGEDS-LLRUVXLENA-N CCCCCCCCCCCCCCCCCe(=C 235.18997:17 280.2 Cer-NS- 0.009953509 0.590664339 0.868360166 1.686322047 1.513187028 2 80.585‘33?5 0.738723965
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Fig. 2
From: ComPath: an ecosystem for exploring, analyzing, and curating mappings across pathway databases
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a An Euler diagram summarizing the human gene-centric coverage of KEGG, Reactome, and WikiPathways compared to the universe of all genes from HGNC

(more details in Supplementary Table 1). b Histogram views present gene promiscuity or pathway size distributions. € The pathway similarity landscape of

KEGG visualized as a heatmap
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MetaboAnalyst Isaqgreat( reallytop ) toolfor analyses.

4.0 MetaboAnalyst - statistical, functional and integrative analysis of metabolomics data
Click a module to proceed, or scroll down for more details:
Home
User Stats
. Statistical Enrichment
Overview Analysis Analysis
Data Formats
Biomarker Pathway
FAQs Analysis Analysis
Tutorials
MetaboAnalystR . + Display R command history
Time-series / MS Peaks to
Contact Two-factor Targeted or untargeted Pathways
S AMACT metabolomics
RIS Targeted or annotated
==——= metabolomics
APls Untargeted metabolomics
. Power Multiple metabolomics data MS Spectral
Update History Analysis Processing
Integrating other omics
About
( Biomarker Joint
‘_) Meta- Pathway
(j analysis Analysis
GenomeCanada N,
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Explorer
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GenomeQuébec

Current Protocols in Bioinformatics 68, e86 (2019) .



W00 s O N e W P e

I ]
oL ke LR e

17

MetaboAnalyst

IS a great (

really top ) tool for analyses.

Current Protocols in Bioinformatics 68, e86 (2019)

A B T D E F G H | J K L [ N [0} P o] R 51 T u v W X Y Z Al AB AC AD AE AF AG AH ‘
|Patient ID .|Muscle loss 1,6-Anhyc 1-Methylr 2-Aminob 2-Hydroxy 2-Oxoglut 3-Aminois 3-Hydroxy 3-Hydroxy 3-Indoxyl: 4-Hydroxy Acetate  Acetone Adipate Alanine Asparagin Betaine Carnitine Citrate  Creatine Creatinine DimethyléEthanclanFormate Fucose  Fumarate Glucose GlutamineGlycine  Glycolate GuanidoaHippurate Histidine Hyp
PIF_178 cachexic 40.85 65.37 18.73 26.05 71.52 1430.3 56.83 10.07 566.8 120.3 126.47 9.49 38.09 314.19 159.17 109.95 265.07 3714.5 196.37 16431.6 632.7 645.48 441.42 336.97 7.69 395.44 871.31 2038.56 685.4 154.47 4582.5 925.19
PIF_0&7 cachexic 62.18 340.36 24.29 41.68 67.36 116.75 43,82 79.84 368.71 432.68 212.72 11.82 327.01 871.31 157.59 244,69 120.3 2617.57 212,72 15835.35 607.89 487.85 252.14 193.34 13.92  8690.62 601.85 1107.65 651.97 109.95 1737.15 845.56
PIF_090 cachexic 270.43 64.72 12.18 65.37 23.81 14.3 5.64 23.34 665.14 292.95 314.19 4,44 131.63 464.05 89.12 116.75 25.03 862.64 221.41 24587.66 735.1 407.48 249.64 136.79 7.1 1352.89 301.87 620.17 141.17 133.09 4315.64 234.29 b
MNETL_005_V1 cachexic 154.47 52.98 172.43 7444 1199.91 555.57 175.91 25.03 411.58 214.86 37.34 206.44 144.03 589.93 273.14 273.66 200.34 13629.61 85.63 20952.22 1064.22 820.57 468.72 407.48 96.54 862.64 1685.81 5064.45 70.81 102.51 757.48 1043.15 2
PIF_115 cachexic 22.2 73.7 15.64 83.93 33.12 29.67 76.71 69.41 165.67 97.51 407.48 44,26 15.03 1118.79 42,52 391.51 84.77 854.06 105.64 6763.26 242,26 365.04 114.43 26.05 19.69 6336.29 432.68 395.44 26.58 52,98 1152.86 327.01
PIF_110 cachexic 212.72 31.82 18.36 80.64 47.94 17.46 31.82 35.16 133.09 132.95 81.45 14.44 25.28 237.46 157.59 66.69 40,04 1958.63 200.34 15677.78 614 459.44 314.19 123.97 5.05 512.86 298.87 482,99 428.38 57.97 3568.85 459.44
MNETL_019_V1 cachexic 151.41 36.6 8.67 42,52 223.63 56.26 11.59 25.79 223.63 59.15 51.42 3.25 3.41 336.97 71.52 149.9 127.74 3944.1% 383.75 8022.46 333.62 217.02 67.36 55.7 4,71 237.46 561.16 3428.92 290.03 101.4% 2368.47 327.01
MNETCR_014_V1 cachexic 315 6.82 4.18 12.94 25.03 8.67 173 8.76 111.05 33.78 7.46 2.8 3.53 69.41 13.87 15.33 9.87 738.4 5.81 2208.35 73.7 55.7 49.9 13.17 1.86 30.64 71.52 196.37 70.11 42,52 254.68 130.32
MNETCR_014_V2 cachexic 5142 30.27 7.54 34.81 80.64 17.99 9.03 3.25 391.51 145.47 9.97 3.67 8.25 102.51 32.79 31.19 7.32  1669.03 35.16 6634.24 214.86 133.09 63.03 72.97 3.56 177.68 145.47 292.95 33.12 56.26 365.04 133.09
PIF_154 cachexic 117.92 52.46 19.49 72.24 73.7 57.97 26.34 28.5 116.75 50.4 100.48 9.12 14.59 962.95 221.41 149.9 487.85 4675.07 126.47 8690.62 350.72 437.03 320.54 57.4 12.06 972,63 1022.49 3294.47 589.93 138.67 632.7 706.27
MNETL_022_ V1 cachexic 20.7 221.41 15.18 28.79 357.81 93.69 13.07 4.26 361.41 59.74 27.94 6.49 18.54 164.02 32.14 219.2 230.44 3533.34 145099 8433.78 361.41 184.93 83.93 138.38 10.91 170.72 179.47 492.75 132.895 137 2697.28 247.15
MNETL_022_ V2 cachexic 127.74 177.68 12.68 15.03 68.03 105.64 29.08 53.52 376.15 160.77 30.88 7.92 259.82 502.7 64.72 137 35.87 854.06 1863.11 6904.99 273.14 175.91 165.67 94.63 11.47 473.43 445.86 607.89 149.5 154.47 19341.34 457.7
MNETL_008_V1 cachexic 59.74 50.91 6.82 46.06 111.05 8.08 17.12 16.78 379.93 174.16 55.15 9.21 11.02 217.02 32.14 167.34 14.88 1772.24 125.21 15677.78 678.58 354.25 46.06 210.61 6.05 419.89 237.46 880.07 228.15 83.93 4272.69 154.47 ]
PIF_146 cachexic 89.12 32.79 10.38 32.14 32.46 43.38 8.08 20.49 317.35 86.49 95.58 8.67 9.03 167.34 47.94 56.83 16.95 323.76 102.51 12209.87 437.03 144.03 91.84 101.43 3.49 183.09 121.51 330.3 249.64 99.48 2643.87 190.57
PIF_119 cachexic 23.57 6.89 212 7.85 8.33 2.97 1.7 5.58 82.27 17.64 69.41 6.23 3.16 34.47 13.33 41.68 24.53 265.07 11.7 1480.3 46.99 37.34 79.84 24.05 1.48 43.82 36.6 104.58 12.06 18.17 113.3 24.05
PIF_099 cachexic 41.26 8.67 2.56 7.85 6.89 6.36 3.42 6.23 90.02 25.03 79.84 3.16 4.81 26.84 14.3 4.06 18.36 80.64 18.54 1635.98 56.26 29.96 574 31.19 2.23 57.97 26.84 74.44 36.23 25.28 92.76 22.87
PIF_162 cachexic 589.93 21.98 15.18 46.06 32.79 31.82 25.03 7.69 109.95 148.41 91.84 17.64 22.87 441.42 79.04 157.59 62.8 897.85 419.89 9701.15 395.44 200.34 53.52 64.07 10.49 105.64 512.86 160.77 181.27 112.17 934.49 160.77
PIF_160 cachexic 112.17 25.28 15.49 47.94 28.79 16.12 30.27 21.33 347.23 73.7 70.81 4.22 15.8 188.67 54.05 78.26 24.05 2489.91 170.72 10198.54 1422.26 244.69 89.12 26.84 3.39 387.61 214.86 1141.39 190.57 51.42 4023.87 190.57
PIF_113 cachexic 167.34 19.89 13.46 31.19 47.94 79.04 11.7 12.55 184.93 74.44 42.52 9.39 12.43 237.46 35.87 60.34 12.06 4447.07 97.51 6974.39 275.89 290.03 160.77 61.36 5.21 221.41 225.88 2298.47 141.17 18.54  2807.36 343.78
PIF_143 cachexic 183.09 90.92 8.94 64.07 20.49 18.73 26.05 51.42 204.38 115.58 82.27 3.82 20.49 333.62 61.56 68.72 15.18 2643.87 55.7 11158.98 379.93 407.48 314.18 117.92 3.1 473.43 399.41 1096.63 595.86 132.95 4230.18 419.89
MNETCR_007_V1 cachexic 208.51 53.52 5.26 47.94 212.72 50.4 30.27 6.82 200.34 46.53 25.03 5.05 18.54 254.68 96.54 131.63 29.37 2835.57 44,26 9798.65 361.41 450.34 130.32 82.27 4.85 267.74 487.85 992.27 437.03 57.4  4675.07 347.23
MNETCR_007_V2 cachexic 34.81 95.58 23.57 63.03 287.15 104.58 60.34 42.95 333.62 117.92 82.27 5.26 23.79 555.57 94.63 170.72 19.3 5377.61 43.91 14328.42 665.14 713.37 193.34 156.02 7.85 528.48 888.91 1261.43 478.19 98.49 ©6438.17 437.03 b
PIF_137 cachexic 333.62 35.87 7.92 54.6 20.49 63.43 29.96 47.47 247.15 237.46 50.4 4,35 23.1 399.41 102.51 66.02 20,91 1958.63 71.52 13359.73 539.15 350.72 154.47 93.69 19.11 845.56 445,86  1958.63 23.81 49.4  (6568.23 720.54
PIF_100 cachexic 32.46 9.68 3.9 11.02 170.72 2.97 6.36 2.46 34.81 70.11 77.48 2.29 3.6 73.26 16.61 50.91 4,44 223.63 9.58 1261.43 102.51 16.12 58.56 13.6 17.46 5943.18 38.09 52.46 10.91 19.69 217.02 14.15
MNETL_004_V1 cachexic 4.71 11.13 43,38 30.88 104.58 54.05 7.61 7.92 210.61 31.19 13.07 7.61 6.11 170.72 27.66 94.63 23.79 1422.26 33.86 4865.87 214.86 36.49 36.23 24.29 3.17 109.95 116.75 518.01 107.77 108.85 645.48 146.94
PIF_094 cachexic 68.72 13.87 12.18 25.03 28.22 72.97 11.47 25.03 119.1 134.29 103.54 12.06 32.14 454,86 93.49 83.23 42,52 3677.54 43.82 B349.86 350.72 252,14 202.35 36.49 717 403.43 415,72 142226 204.38 95.58 1919.85 383.75
PIF_132 cachexic 214.86 127.74 315 33.78 83.23 64.07 54.05 164.02 692.29 273.66 411.58 14.73 63.72 1312.91 132.95 156.02 33.78 9045.29 105.64 33860.35 1556.2 1436.55 1430.3 181.27 7.54 103277 539.15 275177 428.38 265.07 8022.46 1863.11 2
PIF_163 cachexic 304.9 25.79 27.11 40.45 70.81 126.47 16.95 51.42 144.03 89.12 108.85 3.67 14.15 357.81 37.34 107.77 117.92  2230.54 62.18 11271.13 336.97 468.72 363.71 109.95 57 632.7 77278 3428.92 90.02 145.47 1339.43 116445
MNETCR_003_V1 cachexic 37.71 10.8 5 8.25 11.7 8.41 6.75 5.26 44.26 29.37 22.2 4.9 5.81 29.08 15.64 4,53 2.18 415.72 426 1737.15 71.52 32.79 21.98 12.55 0.9 69.41 32.14 68.72 42,95 15.18 533.79 53.52
MNETL_028_V1 cachexic 45.6 473.43 16.28 63.43 221.41 15.49 41.68 52.46 1043.15 149.9 31.82 14.01 21.33 473.43 125.21 114.43 91.84 3714.5 424,11 21590.31 665.14 212.72 115.58 167.34 10.07 333.62 333.62 720.54 143.41 62.8 9045.29 473.43
MNETL_028_V2 cachexic 34.12 92.76 8.25 16.61 55.15 3.39 9.03 16.61 273.66 30.57 10.38 6.05 3.94 212.72 35.52 56.26 54.6 915.99 270,43 4188.09 142,59 203.51 102.51 38.09 1.82 62.8 114.43 415.72 172.43 62.8 2864.07 148.41
METCR_013_V1 cachexic 107.77 16.61 26.84 32.46 62.8 29.67 44.26 20.91 459.44 162.39 70.81 5.31 8.5 330.3 45.15 64.72 70.81 3071.74 40.85 11731.12 424,11 336.97 196.37 159.17 2.69 267.74 492,75 671.83 267.74 96.54 550.04 347.23
MNETL_020_V1 cachexic 13.33 50.91 2.92 40.85 46.99 22.42 10.07 4.06 97.51 75.19 29.37 8.58 11.36 95.58 19.69 127.74 61.56 2186.37 7.92 5431.66 230.44 135.64 130.32 60.95 2.32 126.47 157.59 336.97 94.63 18.82 1790.05 108.85
MNETL_020_V2 cachexic 27.94 80.64 15.8 64.72 88.23 11.7 19.49 5.26 125.21 183.09 42.52 28.5 11.02 145.47 66.69 208.51 151.41 2293.47 34.81 8349.86 327.01 202.35 142.59 57.4 4.14 156.02 214.86 42411 257.24 51.42 3640.95 61.56
PIF_192 cachexic 141.17 68.03 40.85 12.81 26.05 21.76 45.6 20.7 123.97 56.83 24.29 18.36 39.65 87.36 47.47 22.87 11.13  2392.27 27.66 5014.05 190.57 125.21 120.3 42.52 2.86 99.48 145.47 454.86 66.69 19.11 407.48 101.43
METCR_D12_V1 cachexic 14.01 46.06 29.08 24.53 64.07 13.07 11.82 21.12 48.91 21.33 9.58 8.33 6.49 89.12 24.05 45.15 6.62 1790.05 11.47 4315.64 142.59 102.51 62.18 18.17 2.01 79.84 145.47 262.43 20.91 25.03 437.03 135.64
METCR_D12_V2 cachexic 244.69 116.75 40.04 61.56 174.16 53.52 45.15 44.7 62.8 43.38 16.44 11.13 10.18 273.14 117.92 347.23 23.1 4188.09 192.48 13359.73 411.58 407.48 148.41 101.43 6.05 445.86 368.71 749.95 307.97 198.34 2724.39 507.76 ]
PIF_089 cachexic 123.97 81.45 55.15 70.81 92.76 561.16 43.38 31.82 144.03 76.71 152.93 4.01 30.57 478.19 132.95 116.75 23.34 2951.3 232.76 16481.6 632.7 645.48 379.93 204.38 9.97 595.86 482,99 2697.28 72.97 82.27 1826.21 482.99
MNETCR_002 V1 cachexic 141.17 28.5 20.29 14.3 97.51 8.41 5.58 23.1 48.42 64.72 18.54 13.74 13.2 327.01 62.8 126.47 120.3  1380.22 38.09 7631.2 237.46 144.03 175.91 43.38 3.67 210.61 454.86 871.31 200.34 21.12 584.06 487.85
PIF_179 cachexic 35.16 26.58 5.21 30.27 7.39 8.41 5.81 21.33 132.95 62.8 103.54 6.96 6.42 194.42 42.1 75.94 18.54 1002.25 37.71 3197.1 125.21 50.91 146.94 48.42 2.18 445.86 278.66 528.48 117.92 24.29 3533.34 142.59
PIF_114 cachexic 685.4 36.23 32.46 83.63 25.03 184.93 38.09 32.79 572.49 228.15 188.67 8.41 16.78 304.9 66.02 146.94 19.69 3604.72 76.71 12332.58 1032.77 239.85 403.43 79.04 10.28 314.19 533.79 595.806 164.02 130.32 812.41 254.68
MNETCR_006_V1 cachexic 278.66 40.45 55.15 51.42 74.44 354.25 94.63 16.28 595.86 265.07 95.58 7.92 16.44 601.85 177.68 39.25 90.02 459.44 132.95 19930.37 1141.3% 539.15 89.12 336.97 7.32  1450.9% 780.55 1881.83 550.04 33.78 1326.1 148.41
PIF_141 cachexic 15.8 23.57 17.99 37.34 21.33 26.84 71 42.52 138.38 65.37 21.98 10.91 13.87 103.54 64.07 34.12 65.37 1366.49 54.05 7115.28 204.38 237.46 165.67 37.71 2.14 117.92 181.27 487.85 244.69 561.16 2038.56 330.3
MNETCR_025_V1 cachexic 29.96 96.54 6.55 65.37 1053.63 14.15 45.15 41.68 117.92 51.94 29.37 4.01 27.66 403.43 41.26 130.32 60.95 4964.16 71.52 14764.78 528.48 383.75 62.18 130.32 31.18 407.48 403.43 678.58 232.76 103.54 7255.02 100.48 b
MNETCR_025_V2 cachexic 16.95 114.43 2.53 77.48  2465.13 19.49 62.18 14.01 82.27 114.43 125.21 3 37.34 632.7 89.12 120.3 15.96 7480.09 117.92 22247.84 812.41 735.1 115.1 237.46 75.94 399.41 528.48 699.24 454.05 164.02 2321.57 145.47 b
MNETCR_016_V1 cachexic 292.95 57.97 167.34 82.27 468.72 53.52 14.59 11.36 518.01 376.15 72.24 6.62 57.97 502.7 101.43 54.05 23.81 2697.28 90.02 14328.42 584.06 614 27.66 196.37 23.81 788.4 555.57 962.95 177.68 127.74  1366.49 492,75 b
PIF_116 cachexic 29.67 70.11 5.58 18.73 5.53 2.61 2.44 14.44 138.67 52.98 91.84 3.03 3.94 86.49 8 23.79 5.53 2208.35 41.26 2864.07 90.92 82.27 87.36 30.27 1.12 87.36 92.76 257.24 16.44 66.69 1330.22 35.16
PIF_191 control 18.92 24.53 3.29 10.49 9.68 26.84 5.37 12.94 504 26.31 13.6 4.9 3.35 104.58 33.12 59.15 13.2 502.7 275 1702.75 447 43.91 34.47 17.12 1.99 34.81 46.99 237.46 32.14 17.99 478.19 132.95
PIF_164 control 127.74 1032.77 8.58 66.02 38.09 66.69 21.76 43.82 376.15 149.9 116.75 7.61 19.11 432.68 121.51 109.95 59.74 4230.18 259,82 15063.05 497.7 432.68 219.2 196.37 6.89 327.01 290.03 2275.6 130.32 116.75 6634.24 265.07
MNETL_013_V1 control 34.81 12.3 5.87 15.18 16.78 11.25 2.23 2.46 108.85 574 3.49 5.58 3.9 48.91 12.43 5.37 14.44 177.68 6.36 2392.27 83.93 66.69 17.29 26.58 1.21 75.19 24.29 46.06 46.53 16.95 665.14 30.57
PIF_188 control 65.37 24.05 4.71 15.8 7.24 3.13 14.59 9.12 37.71 48.42 9.49 3 6.42 41.26 13.07 11.25 13.92 87.36 9.03 2489.91 142,59 35.87 15.49 47.47 1.6 44,26 35.52 89.12 50.91 106.7 275.89 44,26
PIF_195 control 15.18 94.63 11.36 8.17 5.64 5.99 6.49 3.6 62.8 41.68 86.49 6.05 4,81 73.26 19.49 3.58 5.26 214.86 13.54 3604.72 142,59 34.12 52.98 31.82 3.71 114.43 29.37 141.17 38.86 87.36 481745 51.42
METCR_015_V1 control 70.81 75.94 22.65 60.95 230.44 53.52 17.81 6.96 137 59.15 16.28 7.1 6.17 376.15 130.32 311.06 206.44 4105.16 46.99 9996.6 304.9 906.87 292,95 143.41 6.82 320.54 437.03 1286.91 320.54 192.48 572.49 502.7 ]
PIF_102 control 25.28 101.49 8.33 59.15 88.23 22.65 34.12 46.99 441.42 432.68 202.35 7.1 13.54 330.3 64.07 55.15 111.05  3327.58 93.69 7480.09 340.36 320.54 235.1 64.07 9.58 336.97 234.29 871.31 34.81 34.81 1085.72 129.02 1
MNETL_010_V1 control 34.47 12.81 3.78 8.33 143 24.29 3.16 5.99 42,52 52.98 9.12 10.49 3.46 23.79 14.3 7.92 16.12 259.82 84.77 1430.3 102.51 58.56 45.6 15.33 1.36 42,95 43.82 36.49 7.85 83.93 437.85 26.58
NETI 010 W7 rantral 12 54 241 272 485 2 na 77 a7 277 5 N5 21 19 71 22 [X:5 17 5% 2 4R 71 7R 217 1125 1RG5 17947 29544  10R4 27 41 7R 5147 2154 57 n 79 22 N9 7224 7% 7R 547 5104 A2 7 7R 58



Enrichment Analysisin MetaboAnalyst

Metabolite Sets Enrichment Overview

Galactose metabolism o
Starch and sucrose metabolism < @

Neomycin, kanamycin and gentamicin blosynthesis 4 . o | I I I -
ucose (p=1.64e.08) myodnositol (p-3 58e.0%) rose (p=-0.00071)

P-value J -
4e-04
3e-04

14 T ' T . T
1e-04 cachexic contro cachenic conyo cachexic conro

Propanoate metabolism <

Pyruvate metabolism 4

Ascorbate and aldarate metabolism <

°
Glycine, serine and threonine metabolism < (@]

Phosphatidylinositol signaling system 4

Glyoxylate and dicarboxylate metabolism

Relative Abundance

Valine, leucine and Isoleucine degradation 4

Glycolysis / Gluconeogenes|s

Nitrogen metabolism 4

Arginine and proline metabolism =

Valine, leucine and Isoleucine blosynthesis 4

Selenocompound metabolism 4 -
Set Name Metabolites

Citrate cycle (TCA cycle) 4

®00e
™~

Stachyose; D-Tagatose 6-phosphate; D-Gal alpha 1->6D-Gal alpha 1->6D-Glucose; Sucrose;
Raffinose; Melibiose; D-Galactose; Galactosylglycerol; Epimelibiose; Melibiitol; alpha-D-Galactosyl-
Galactose (1->3)-1D-myo-inositol; Alpha-D-Glucose; Alpha-Lactose; Glucose 1-phosphate; Uridine
metabolism  diphosphategalactose; Uridine diphosphate glucose; Galactose 1-phosphate; D-Galactose; Glucose
Trypiophan metabolism < ® 6-phosphate; D-Tagatose 1,6-bisphosphate; D-Glucose; D-Fructose; Galactitol; Glycerol; D-
bl Mannose; Sorbitol; myo-Inositol

o
=
o
Alanine, aspartate and glutamate metabolism - ® Enrichment Ratio
[ ]
Aminoacyl-tRNA blosynthesls 4 [
®

Butanoate metabolism

Tyrosine metabolism
Cystelne and methionine metabolism 4 @
D-Glutamine and D-glutamate metabolism 4 @

Phenylalanine metabolism 4 @

Inositol phosphate metabolism < @

T L]

4 5

-log10 (p-value)
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Integrated analysis In MetaboAnalyst

MetabOAnalyst - statistical, functional and integrative analysis of metabolomics data

R Command History LSk
ﬁ\ Please upload a gene list and a metabolite list below. Keep collapsed B Save
1. mSet<-InitDataObjects("conc", "msetgea",
- FALSE)
Gene List Metabolite List 2. mSet<-Read.TextData(mSet, "Replacing with
» Integrative Analysis _your_file path", "rowu", “"disc");
3. mSet<-CrossReferencing(mSet, "name");
Download Gene list with optional fold changes Compound list with optional fold changes 4. mSet<-CreateMappingResultTable(mSet)
Exit 5. mSet<-SanityCheckData(mSet)
#Official logFC #KEGG logFC 6. mSet<-Replacelin(mSet);
AASS -0.139042168 C00006 0.512160717 7. mSet<-PreparePrenormData(mSet)
ACAAZ 1.401267672 C00024 0.351757155 8. mSet<-MNormalization(mSet, "NULL", "Loghor
ACADL -2.608712824 C00026 -2.669056963 m", "MeanCenter”, ratio=FALSE, ratioNum=2
ACADM -0.876538515 C00029 0.379186578 9)
ACADS 0.150535255 C00031 1.669222153 9. mSet<-PlotNormSummary(mSet, "norm @ ", "p
ACADSB -1.637743607 C00047 -2.492289379 ng", 72, width=NA)
ACHE 2.567118372 C00049 2.963835134 18. mSet<-PlotSampleNormSummary(mSet, "snorm_
ACSM1 -2.348501729 C00062 -2.5568919927 9_", "png", 72, width=NA)
ACTA2 -0.282176735 C00064 1.77810046 11. mSet<-SetMetabolomeFilter(mSet, F);
ACTB 1.559623747 C00072 0.632536475 12. mSet<-SetCurrentMsetLib(mSet, "kegg pathw
ACTC1 -1.690352151 C00077 -2.09045808 ay", 2);
ADCY1 2.918857724 €00084 0.347392968 13. mSet<-CalculateGlobalTestScore(mSet)
ADH1A -0.87610472 €00089 -1.460843412 14. mSet<-PlotQEA.Overview(mSet, “gea_©_", "n
AGL -0.399133917 C00097 3.046798674 et”, "png", 72, width=NA) ! -7
AGTR1 -1.078340189 C00101 -1.495004303 15. mSet<-PlotEnrichDotPlot(mSet, “gea", "gea
AKR1A1 2.178398898 . C00109 0.476718643 . ) dot_@_", "png", 72, width:N.z\) ’
A"EBJ B.:] A:\1;(.)ZZEE,5§882 v 999”1 -,\2'.6_7,\2??.7?\7_7 4 16. mSet<-PlotQEA.MetSet(mSet, "Galactose met

abolism", "png", 72, width=NA)

N 17. mSet<-PlotQEA.MetSet(mSet, "Galactose met
ID Type: Official Gene Symbol v ID Type: KEGG ID M abolism", “"png", 72, width=NA)

18. mSet<-PlotQEA.MetSet(mSet, "Galactose met
abolism", "png", 72, width=NA)
19. mSet<-PreparePrenormData(mSet)
Specify organism: Homo sapiens (human) v v Try our example data 20. mSet<-SanityCheckData(mSet)
21. mSet<-CreateMappingResultTable(mSet)

-+  Submit
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Integrated analysis In MetaboAnalyst

Glycolysis or Gluconeogenesis

chotys
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Pathway Impact

Current Protocols in Bioinformatics 68, e86 (2019) -



Integrated analysis In MetaboAnalyst

Current Protocols in Bioinformatics 68, e86 (2019) .



