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MS-DIAL # &7 vua— T,
https://systemsomicslab.github.io/compms/msdial/main.html
Ver 4.9.221218 # £ 7 vu—F (Ver49 ) —X)

@ » Software » Database Contact Licence

3

MS-DIAL

MS-DIAL was launched as a universal program for untargeted metabolomics that supports multiple
instruments (GC/MS, GC/MS/MS, LC/MS. and LC/MS/MS) and MS vendors (Agilent. Bruker. LECO. Sciex. Shimadzu.
" SWATH-MS/MS and DIA-MS: M5-DIAL: data independent MS/MS deconve

SoftWa re metabolome analysis. Nature Methods, 12, 523-526,2015 A [PubMed]

(3 ) 3 3 3

it .0 .. L .. ]
MS-DIAL 4.9.221218 MSDIAL 5.1.230912 Latest version Latest version
Windows x64 Windows x64 macOS x64 Linux x64

Xy vu—F L7 7 Az, BEBGHT (T4 A7 by TRrE) ~EE,
T — RN 7 A+ v X — DR,

WL (A4 Fxa X v bay) I87 =Xt 7 + v 2 —%1EK 3 %,
TANE=ZE AR HRu— LD ) LT WARTHE R,

F— 2 AN 7 2 v 2 =i, MS-DAIALHD 74 77 V% &Y va—F,
https://systemsomicslab.github.io/compms/msdial/main.html#MSP

All records with Kovats RI (9062 unique compounds) EI-MS

LY
All records with Kovats RI (9062 unique compounds) ¥ EI-Ms 2 8,2 20 records b

Fiehn BinBase DB (Rtx5-Sil MS, predicted Kovats RI) ¥ Ei-ms 1,02 1 records I

RIKEN DB (Rtx5-Sil MS, Kovats R) & EIMS 241 records

r r




5.

netCDF 7 — X Z EHG AR G720, T A F 225 netCDF-C4.9.2 (LIREEHTR) %

Xyva—FL, A7y avoAZEBINCTF 2y 72 ANTA VA b=1LT 3,

https://docs.unidata.ucar.edu/netcdf-c/current/winbin.html

I —,

T = ZENTA 7 v X =i 2EENT XA — 2 7 7 4 v T100GCv_35-600_5-32.med2 %

PR, T2 —RicELES. BTRcERALETOC, HBELAVLTLEI Y,

F—REH 7 A& —ic, HIET —4%& (.cdf) & RI A Alkanes & — & (Alkanes.cdf)

BLURRI 7 F A b7 —% (Alkane-Dictionary.txt) # IS % 7 + L X —ZER L |
FNoDT—ZEI, 7+A X =43, HIEHICLTEBLE, DT v,
8. fREEL 7741 & —HNoD MSDIALEXE #4722V v 2 L, MS-DIAL #i&#)4 3,

W MS-DIAL ver. 49.221218

Peak spot navigator

EIC of focused spot | Bar chart of aligned spot | EIC of aligned spat

Basic peak property | Compound detail | Structure

Peak spots: 100% | 100
2 80
5
Display filter 3 60
v
[ Ref. matched [ ] Suggested £ %0
[7] €S matched [] Unknown & 20
[[] MS2 acquired [ ] Molecular ion ol .
[ Blank filter ] Unique iens

40 60
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80
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Peak heightlarea:
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Comment:
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Region focus by ID:

9. A=a2— File — New project

RT(min): |

,1|

mz |

4 Information box: Cir+D, metabolite name to Unknawn'

CHTRLAIE 7 — X DIENT DIGE) o

I

% MS-DIAL ver. 4.9.221218

Save parameter setting

Display filter

| MNew project | ki
Opent gt project
art a project.
I Cave ao~ | on
Save 10

v 7T v 7 L7 Startupaproject V4 ¥ K7

—Project file path @ [Browse | % 27V v 7 L,
6. TIERR L 727 + VX —%f8ET %,
bODLHIEENT L 72 7 — £ 1%, Open project THa <,



10. R\, Tonization type @ Hard ionization(GC/MS) % &R L [Next| %27V v 7,

% Start up a project = O s
Project file path: @
lenization type ‘ Chose a project folder path.

() Soft ionization (LC/MS, LC/MS/MS, or precursor-oriented GC/MS/MS)

® Hard ionization (GC/MS) @

Separation type

®) Chromatography (GC, LC, CE, or SFC)

) lon mobility {(now coupled with liquid chromatography)
MS method type

® Conventional LC/MS or data dependent MS/MS

SWATH-MS or conventional All-ions method All-icns with multiple CEs (cycled like OV-10V-40V)

Experiment file: Browse
Data type (M51) Data type (M5/MS)

) Profile data * Profile data

(®) Centroid data Centroid data
len mode Target omics

® Positive ion mode ® Metabolomics

) Megative ion mode Lipidomics

@ Advanced: add further meta data

@ Next

11. Analysis file paths—Browse % 7 ) v 7 L, 7 7 4 L DYL5E ¥ % netCDF file(*.cdf)
WKAEBELT, 77AVEERL 1B ] 22V v 2, Alkanes.cdf =912, Ctrl+A T
R A RE,

{ % New project wi

, - o x

v | [ABF fie(abh) v]
' ABF file(*.abf)

File name Type Class ID Batch  Analyticalorder  Inject. volume (ul)  Included | |

‘ Chose the analysis files (abf, mzML, or netCDF format).

WIFF file(™.wiff)
WIFF2 file(*.wiff2)
Raw file(™.raw)
LCD file(*.lcd)
QGD file(*.qgd)




12. FBAET = RO TN —F (BE) TG L 72, Class ID ICEHT 2, il x 12,
1, 2. &%k WT. KO ofic,
Alkanes @ Type % Sample 2> 5 Blank ~Z 8, RX\»T, Class ID % Alkane ICZZ5 L |
[Next] #27Y v 735,

=

% New project window — a X
Analysis file paths
File path File name Type Class ID Batch Analytical order Inject. volume (L) Included
D:¥tigger¥Documents¥MSEIET -F¥GCMSY| 10 Sample 1 ‘ I 1 1
D:¥tigger¥Documents¥MSEIET -F¥GCMSY| 11 Sample 1 ‘II 2 1
D:¥tigger¥Documents¥MSEIET -F¥GCMSY| 12 Sample 1 ‘II 3 1
Di¥tigger¥Documents¥MSEIET —F¥GCMSY| 13 Sample 1 ‘II 4 1
Di¥tigger¥Documents¥MSEET -F¥GCMSY| 14 Sample 1 I 5 1
D:¥tigger¥Documents¥MSEIFET -F¥GCMSY| 15 Sample 2 | 6 1
D:¥tigger¥Documents¥MSEIFET -F¥GCMSY| 16 Sample 2 | 7 1
Ditigger¥Documents¥MSEIET —F¥GCMSY| 17 Sample 2 i 8 1
Ditigger¥Documents¥MSEIET —F¥GCMSY| 18 Sample 2 i 9 1
LDtiggarshoumeant M E S gy 1o Sample 10 1 ¥l
D:¥tigger¥Documents¥MSEIET - F¥GCMSY| Alkanes Blank ﬁ 11 1

=L

13. Ky 77 ‘77 7" L 7z Analysis parameter setting 7 4 ~ F WHData collection % 70)
% Pk [Load] #7 Vv 7 L, T100GCv_35-600_5-32.med2 %R, &> EDRE
JEICRFLTH B,




& Analysis parameter setting = O ot
Data collection | Peak detection | M51Dec | Identification | Alignment | Filtering
Mass scan range

Mass range begin: Da

Mass range end: 1000 pa

@ Advanced

Load Together with Alignment Finish Cancel
14. Identification # 7 @ RI or RT:2% Use retention index(RI) 258K X 31T\ 2 D % fiff

A L. Indexfile:® [Set] #2 VU » 27 L, Carbon-RT(min) dictionary file path @ [..]
#270)vy 7 LT, 6.TIEEL 77 L X =N Alkane-Dictionary.txt ZiER, 7 7 4 L
HDLETCe Y RDEREVEI Yy I L, TAEY Vv A=a—— [Autofill] 227V v
7o $RNTDT7 7 ANMIHEEL [Set] 22 ) v 7,

Kz, MSP file:® [Browse| #7271V v 27 L., 4.TX v vu—F L7 GCMS DB-Public-
KovatsRI-VS3.msp %#3&R, &2 LOREICREFELTH 5,



% Analysis parameter setting = O *
Data collection | Peak detection | M51Dec | Identification | Alignment | Filtering

Retention fime setting @

Rl or RT: (@) Use retention index (RI}) | ) Use retention time {min)

Index file: Status: empty

Index type: @ Alkanes ) FAMEs

MSP fife and identification setting

®
e e

% Retention index dictionary setting = O X
File path File name Carbon-RT({min) dictionary file patl 4 L?’ —
D:¥tigger¥Documents¥MSEIET | 10 Dr¥tigger¥Documents¥MSEET - -80¥}L
D:¥tigger¥Documents¥M SEET- 1 D:¥tigger¥Documents¥M SEET— BOS‘AEJI
Dr¥tigger¥Documents¥MSEIET /(12 Dr¥tigger¥Documents¥MSEE 7 -5 SORY ?8055&'}1
De¥tigger¥Documents¥MSEIET /(13 D:¥tigger¥Documents¥MSEIET—F Past — ;805¥JI
Di¥tigger¥Documents¥MSEIET | 14 Di¥tigger¥Documents¥MSEITE T—F¥GCMS¥27¥M erge_20220805¥}:
Di¥tigger¥Documents¥MSEIET | 15 Di¥tigger¥Documents¥MSIEITE T —F¥GCMS¥2P¥M erge_20220805¥}:
Di#tigger¥Documents¥MSEIET | 16 D:¥tigger¥Documents¥MSEITE T - ¥GCMS¥27¥M erge_zuzzoaosanz
D:¥tigger¥Documents¥M SEIET|17 D:¥tigger¥Documents¥M SEIEF—VEGCMSE2FIEM erge_20220805¥JI
De¥tigger¥Documents¥MSEIET /(18 Di¥tigger¥Documents¥MSEE T —7¥GCMS¥2F¥M erge_20220805¥;:
Di¥tigger¥Documents¥MSEET -/ 19 Di¥tigger¥Documents¥MSEITE T—F¥GCMS¥2r¥M erge_;‘_0220805¥;:
Di¥tigger¥Documents¥MSE ET—| Alkanes Di¥tigger¥Documents¥MSEITE T—F¥GCMS¥27¥M erge_20220805¥}:

@| Set |]‘ Cancel |




15. Alignment % 7'® RI or RT:® Use retention index(RI) Z3&R L, [Finish| %7V

v 735 LIBAIRE B,

& Analysis parameter setting - >
| Data collection | Peak detection | MS1Dec | Identification | Alignment | Filtering |
Parameter setting
Result narme: alignmentResult_2024_1_9 13_54_
Reference file: 10 &
Rlor RT: (@) Use retention index (RI} | Use retention time {min)
Retention index tolerance: 20
Retention time tolerance: 0075 min
El similarity tolerance: 700 %
® Advanced
Load Together with Alignment Finish Cancel




16.

TLvAvEvo [OKl %279 v 2735,

Alignment navigator ICRRINTWE T 7 ANEXTA Vv 7L, Ky T Ty

& Alignment Table = ] X |
MNum of rows: 1 Metabolite Name Filter Comment Filter 3802 |MzRange| 55834 51 RT Range 31.6
[CIREICEES zid 0 0 @ f
. . " ANOVA Fold change
ID RT{min) Rl Quant mas:  Fill % Metabolite name Comment S/N N 9 BarChart
P-value (Max/Min)
21 | 13.59 | 1568.2 ‘ 147.0 ‘ 091 | 2-lsopropylmalic acid; GC—EI—T| | 101.1 | 2.60E-01 | 1.21 |?-=-
- i g uo wreeoy -
16 : T w
et €CS matched (] Unknown = g-ﬂ MWWW FormulalOntology:  NAJNA
18 MS2 acquired [ Molecular ion 00 1 T T T T InChiKey: NA
5 10 15 20 25 30
13 [] Blank fiter Unique ions Retention time [min] Comment: no available
Alkanes - - R =
Survey scan (MS1) specirum | Pesk spot viewer | Alignment spot viewer | | Show ion table | Exp.vs. Ref. | Chrom. | Rawvs. Purified  Rep. vs. Ref
10 ID: 0 Scan: 309 RT: 5.064 min RI: 976 Quant mass: m/z 73 b A\ II.B Q ﬁﬂ
Doyble dlick 3 file to show the resut in‘Beak viewsr
El spectra quant mass: 73 Measurement
~ alg gl 0| 73047
= 2 3
o 8
“u" wn
8
E l
8 5| s w
] - ° 200.0703
~2 t o
58 I ° H
— < s = S | 3 °
= 22 A % N ol L, 500.1686
alignmentResult 2024 1 ¢ l z28 o I M
28 g = £
88 S g 84 =
£38 = 2 s £
= o S
g 50
29 No information
22n 8 8.
£8|s = -]
@ 9|2 =
£S|%
FE|R
Z 8 100
E o | e
80 40 o 5 10 15 20 25 30 o 100 200 300 400 500 600
< > Relative abundance Retention time {min] m/z

.

17.

Regionfocusby 1D [ o] 5.064]

RT(min: |

vz | 73.04703

Information box: Ctr+D, metabolite name to ‘Unknown’

Peak spot navigator—Display filter ® Ref. matched IZF = v 7 % A, [FE S L7z

77 ANDRERRNEE D, [Showiontable] 2 U » 27 L., Alignment Table Z [ % .
Metabolite Name Filter IC 2-iso & AJ1 9% &, WEEHE L L Tl 2 72 2-Isopropylmalic
acid DABRKNINE DT, ID 22 Tk, Alignment Table ZEAL 5,

% WMS-DIAL ver. 49.221218 DAtigger\Documents\MSEITE T —5\GCMS\2FT\ Merge_20220805\2024_1_8_13_46_28.mtd - O X
File navigator Peak spat navigator EIC of focused spot | Bar chart of aligned spot (OH) | EIC of aligned spot Basic peak property | Compound detail | Structure
10 Label Unknown RT[min]=5.068 RI=976.42 m/z=77.023 Annotation: Unknown
11 -
2 Peak spots: 100% Num. 150 30 RT [min]: 5068
- e Retention index 9764
14 i 220 Quant mass 77.02301
515 .
= Ret. matched ff| Suggestsd | 2 Peak heightlarea: 20224 (average height]
16 -
W CCS matched Unknown 05 FormulalOntology: ~ NAINA
8 M2 acquired || Molecular ion - , T InChikey: NA
1 2 Alkane
19 (] Blank filter Unique ions Class Comment:
Alkanes -
Survey scan (MS1) spectrum | Peak spot viewer | Alignment spot viewer (2) i =] showion tzbleI ip vs. Ref. | EI Chrom. | Rawvs. Purfed | Rep. vs. Ref.
alignmentResult_2024_1_9_13_54 36 Alignment Spot Viewer ﬁ[
@ - § 84
a 2
@ 1 El spectra quant mass: 77 Measurement
)
o
= alg 2| oo, 73047
by %A =
=) (=39
"5 [
] |
£ |
o .8 4
£ 4 g 50
g - 200.0703
2 ' n ¥
~a a8 o
S8 [ H g
- - g3 ‘g sl ® - 3
Alignment navigator | = & EARE H L b 500.1686
T o i El %0 L L
alignmentResult_2024_18| = 8 o 1 < ¥
28 = = 4 £
g S 2 24 <
£3 g = -~ P =
e 1 e !
g 2 ¢ & eon 50
23 - @ No information
E8|S g 21 F
8 2|3 I r
222 NTRITANRST
78 100
= o | e
80 40 o 1000 1500 2000 2500 3000 3500 4000 0 100 200 300 400 500 600




% Alignment Table

= m} >
Num of rows: 1 Metabolite Name Filter Comment Filter 3802 MzRange| 558.34 5.1 RTRange | 316
CIRK? sed | 2-isd]
RT{min) R Quantmas: Fill % Metabalite name Comment S/N ANOVA__ Fold change BarChart
P-value (Max/Min)
| 13.59 | 1568.2 | 147.0 | 091 ‘2—\sopropylmalic acid; GC—EI—T| ‘ 101.1 | 2,60E-01 ‘ 121 ‘?—r

Option—file property setting Z#E{R L, Alkanes @ Included ®F = v 7 4L T
[Finish] %27V v 7,

% File property setting = O X
File name File type Class ID Batch Analytical order Injection volume {pL) ¥ variable Included

10 Sample 1 1 1 1 0

11 Sample 1 1 2 1 0

12 Sample 1 1 3 1 0

13 Sample 1 1 4 1 0

14 Sample 1 1 5 1 0

15 Sample 2 1 6 1 0

16 Sample 2 1 7 1 0

17 Sample 2 1 [ 1 0

18 Sample 2 1 3 1 0

19 Sample 2 1 10 1 0 =
Alkanes Blank Alkane 1 11 1 0

. . . -
19. Option—Alignment result property setting %R L, TargetID @ [-1] % NS

HOIDICEBEL . ZD LTIV RADEREZ Y27 Y) vy 7 LI AKX Y v A= 2—0D[Auto
il 27V v 27, 3XTCO7 7 ANMCHREL [Finish] 2270 v 7,

% Normalization property setting for alignmentResult_2024_1_9_13_54 36 — O k068
Alignment ID Retention index RT [min] Quant mass Metabolite name ‘_TAEﬁt ID a76.4
0 976.4218 5.068 77.02301 @ 21 1| , | | Irardle)
1 980.5114 5.134 281.0531 -1 @[ Auto fill ]
2 9584.4051 5.197 2210849 -1 Copy
3 985.0146 5.207 155.0938 -1 Paste
4 985.1142 5.209 147.0659 -1 |7
5 988.8133 5.269 58 ETHYL-N-PROPYLAMINE; EI-B; MS -1
& 994.4907 5.361 41.0406 -1 [E
7 995.3861 5.375 57.08001 decane -1
g 997.572 5411 136.0365 -1 m
a aaa 7035 S 430 117 Dramulananhsnl -1

20. Data visualization—Normalization %;Z L. Internal standard Z## L [Done]

o Uv 7,

% Normalization for alignmentR...

Options

[_) Mone

&) |nternal standard

) LOWESS

) Internal standard + LOWESS

! SPLASH lipidamix

_) Total ion chromatogram (TIC)

) mTIC: TIC of identified metabolites

Done




21. [Showiontable| #7271V v 733 L, G ERBDOHEENRRRNING,

r ]
% Alignment Table - (] X
g
Num of rows: 150 Metabolite Name Filter Comment Filter 38.02 |MzRange| 558.34 5.1 RTRange = 316
=]
[CIREICHE
ID RT{min) RI Quant mas:  Fill % Metabolite name Comment SN ANOVA gokd cha_ngs BarChart
P-value (Max/Min)

5 5.27 988.8 58.0 0.91 |ETHYL-N-PROPYLAMINE; EI-E 103.8 3.87E-02 267 i

——
7 5.38 995.4 571 0.82 |decane 11.2 5.54E-01 1.09 é

=
9 5.44 999.3 117.0 0.91 |Propyleneglycol 19.6 8.39E-01 112
17 601 1034.2 1520 0871 |2-Hydroxypyridine; GC-EI-TO 6328 3.76E-02 1,31 T —
19 614 10424 93.0 0.91 |BIS(2-CHLOROETHOXY)METH 173.2 6.71E-01 1.07

B
20 6.24 1048.7 174.0 0.91 |pyruvic acid 17.2 1.34E-02 213 T

——

23 635 1055.0 147.0 0.91 |propane-1,3-diol NIST 1.7 8.09E-01 1.04

e —
24 640 1058.5 73.0 091 |2-Hydroxyisobutyric acid; GC 939 1.66E-01 143 E !
25 540 1058.5 147.0 091 lactic acid 410.2 1.70E-01 1.43 i
29 B8.67 10749 73.0 091 Glycolic acid; GC-EI-TOF; MS; 5.7 5.44E-01 1.27 E
EE] 6.88 1083.0 720 082 |DI-N-PROPYLAMINE; EI-B; M! EEE) 2.79E-01 143 I —
33 693 1090.7 154.0 0.91 |maleimide 31.2 7.20E-01 132 i
34 7.08 1100.0 131.0 0.91 |2-hydroxybutanoic acid 46.2 4.23E-02 1.69 f_=_
35 7.08 1100.0 571 0.55 |undecane 118 T93E-01 1.05
36 7.09 1100.4 1160 091 |L-Alanine; GC-EI-TOF; MS; 31 804.3 6.02E-01 1.29

_I__

22. MetaboAnalyst Z i\ 72T D720 DT — 2T 7 ZHK— b,
Export—Ali t It %%
xpor ignment resu R m Help

L. Xy 77 v 7 L7 Alignment _ 1
ot Peak list result
result export @ [Browse] % 7V -
[ml.r| Alignment result
Ve TIAR—FEDT AN A Maolecular spectrum networking export
—EEIRT 5, = Copy screenshot to clipboard (emf)
Raw data matrix(Height) & Parameter export (Tab-delimited text)
Normalized data matrix 15 = v Export as lipoquality database format

7 % AL [Export] 227V v 7 L, - Export normalization result .
TX¥AN 77 ANEHNIT B,

23. MetaboAnalyst CHtAAZH 27200, 7T —X 7 4+ —~ v MEIE,
I AR—+L7=TFAL 774 (Normalized) %, Excel IZFiAATH 5,
Metabolite, Sample L4+ column %##49 (A-D, F-AB, AM-AS),

A ] c D E H 1 K L K b 0 P Q R T u z i
Alignment Average R Averags R Quant ma INCHIKEY SMILES  Annctatiol RT/RI mat EI-MS ma Comment Manually M, < Dot produ Reverse o Fragment S/N avera

0 5068 uf s FALSE nul ull 3108
1 34 FALSE nul null 525
2 5187  9B4.41 2210848 Unknown FALSE null null

9 3 985.01 155.0938 Unknown FALSE null null

10 4 985.11 1470659 Unknown FALSE nul null

1 5 988,81 58 ETHYL-N FALSE 43 676 00

12 6 FALSE nul wil

13 7 FALSE 1] B9 00

14 2

FALSE




24, X2, Rowl % Row2 ~, Row5 % Rowl ~# &%, Row3-Rowb %%,

st v £ A -
B C D E F G H K N N Q P Q R s T u W z
5 |Alignment Average R Average R Quantma Metapcit:Fill%  Reference Reference Formula  Ontology INCHIKEY SMILES  Annotatior RT/RI mat El-MS ma Comment Manually Manually | Total sconRT similar Ri similari Total spec Dot produ Reverse diFragment S/N avera
6 0 5068 97642 77.02301Unknowr  0803null  nul  null ol el nul 4 FALSE FALSE FALSE FALSE null ol null  nul null ool il 3108
7 1 5134 98051 2810531 Unknown OS54 mull  null null nul nell noll 4 FALSE FALSE FALSE FALSE nul  nul  null  nul noll null il 525
8 2 5197 98441 2210849 Unkrowe  0803null el nul  nul nell nul 4 FALSE FALSE FALSE FALSE null ol null  mull nell null il 12202
9 3 5.207 985,01 1550838 Unknown 0.818 null null null null null null 4 FALSE FALSE FALSE  FALSE null null null null null null null 6.65
10 4 5200 98501 147.0659 unknown 0909 null  nel null nul nall oul 4 FALSE FALSE FALSE FALSE null  nul null  nul ol null null 935
1 5 5269 98881 58ETHYL-N| D809 -1 98818 CSHIIN Dialkylami XCVNDBLCCCNCC 440 FALSE FALSE FALSE FALSE 5.8 null 100 764 743 676 100 10377
12 6 5.361 99449 410408 Unknown 0.182 null nell null null null null 4 FALSE FALSE FALSE  FALSE null null null null null null null 52
13 i 5.375 995.39 57.08001 decane 0818 -1 987 C10H22  Alkanes DIOQZVSICCCCCCC 440 FALSE  FALSE FALSE FALSE B88.6 null BL4 935 94 894 100 121
" 8 5411 99757 1360365inknowr  0364null  nul  nul el el ool 4 FALSE FALSE FALSE FALSE null  nul  null ol noll null il 228
15 9§ 5439 99928 107 Popene 0909 4288 1002.01 C3HBOZ 12-diols DNIAPMSCC(QICO 440 FALSE  FALSE FALSE  FALSE 884 73 @88 815 706 885 100 186
N9 v fe
A B C D E F G H I J K L
1 Filetype Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
2 |Metabolite name El spectru 10 11 12 13 14 13 16 17 18 19
3 |Unknown 34.98378:2 0.018658 0.013129 0.019063 0.028697 0.016449 0.016978 0.012538 0.015727 0.015581 0.012057
4 |Unknown 35.05195:1 0.002149 0.000379 0.001322 0.000404 0.001283 0.001655 0.001236 0.000352 0.000336 0.000842
5 |Unknown 38.01551:€ 0.016454 0.015969 0.048452 0.058963 0.041979 0.04919 0.022185 0.208684 0.033714 0.033337
6 (Unknown 35.97857:1 0.001855 0.001013 0.001575 0.002323 0.001864 0.000264 0.002649 0.003034 0.002746 0.002752
7 |Unknown 35.4156:42 0.037343  0.03591 0.050803 0.074896 0.05276 0.051874 0.038892 0.048756 0.038974 0.040205
8 |ETHYL-N-PROPYLAMINE; EI-B; MS 35.978:17€ 0.123493 0.075759 0.064891 0.0786 0.156312 0.027657 0.02057 0.02922 0.043682 0.038189
Unknown 35.06587:1 0.002481 0.002396 0.003454 0.004923 0.002796 0.003216 0.002799 0.002594 0.002087 0.002297
10 |decane 35.2275:1f  0.00196 0.001509 0.002646 0.003369 0.002124 0.00249 0.001851 0.002309 0.001586 0.001474
11 |Unknown 35.97847:1 0.002025 0.001985 0.004248 0.005085 0.003038 0.003105 0.002433 0.002492 0.002467 0.002493
12 |Propyleneglycol 37.00885: 0.008302 0.00696 0.060664 0.017433 0.012164 0.009002 0.007599 0.037635 0.009511 0.010752

25. K<, Tunknown| & RIBHICH 72 [Alkane]| %43, ¥IZ, MetaboAnalyst T
. Metabolite name DEMEIZI T 7 —IC7x 572, EEI D % 54H 13 Metabolite name

DRRIHT 75 & % 1< F% S 3,

Al44 v fx undecane
A B E D E F G H 1 J K L M
141tyrosine minor 35.00985: 0.033987 0.033471 0.04513 0.023128 0.032629 0.035439 0.050696 0.041812 0.039573 0.049993
142|UDP-glucuronic acid 35.97789:F 0.062555 0.044383 0.036959 0.069351 0.033347 0.062143 0.041519 0.039282 0.044115 0.03881
—— — - - e R i — s ~

Unknown 34.98378: 0.018658 0.013129 0.019063 0.028697 0.016449 0.016978 0.012538 0.015727 0.015581 0.012057
Unknown 35.05195:1 0.002149 0.000379 0.001322 0.000404 0.001283 0.001655 0.001236 0.000352 0.000336 0.000942
Unknown 38.01551:¢ 0.016454 0.015969 0.048452 0.058963 0.041979 0.04919 0.022185 0.208684 0.033714 0.033337
Unknown o 35.97857:1 0.001855 0.001013 0.001575 0.002323 0.001864 0.000264 0.002649 0.003034 0.002746 0.002752
Unknown Unknown D ﬁ”lz/{]% 35.4156:42 0.037343  0.03591 0.050803 0.074896 0.05276 0.051874 0.038892 0.048756 0.038974 0.040205
Unknown 35.06587:1 0.002481 0.002396 0.003454 0.004923 0.002796 0.003216 0.002799 0.002594 0.002097 0.002297
Unknown 35.97847:1 0.002025 0.001985 0.004248 0.005085 0.003038 0.003105 0.002433 0.002492 0.002467 0.002493

35.97845:1 0.000779 0.000687 0.00109

PRl ARE VIR ISRV VTS PRI T L ATt A R s R LY

0.001669

0.000163 0.001

FNTET= T ae e

001

ecane 35.2275:1%  0.00196 0.001509 0.002646

0.003369 0.002124

0.00249

0.000884

0.

.001851

0.001016

0.002309

0.000976

0.0

01586

0.000963

0.001474

e L s B bt e e e SN op oo e nc oo ot a e = 2
46 |dehydroascorbic acid 2 38.01695:2 0.02054 0.02154 0.019272 0.015863 0.011079 0.029915 0.035755 0.032522 0.03035 0.030221
47 |D-Glucose 6-phosphate; GC-EI-TOF; MS; 6 TMS; 1 MEOX; BP 35.97684:2 0.027558 0.093414 0.039157 0.023457 0.047442 0.063644 0.082633 0.062161 0.075801 0.05157
48 |DI-N-PROPYLAMINE; EI- 34.98253:7 0.007388 0.012483 0.034538 0.00911 0.016414 0.013659 0.024899 0.011271 0.018728 0.016871
. N "
-}9 DL—aIpha—Hydruxyhutyrnc Alkanes @ﬁul}/’% 35.97854.: 0.06942 0.03011 0.042883 0.055097 0.041757 0.020853 0.015763 0.01183 0.018653 0.016915
£ |docosane 35.97844:¢ 0.001217 0.00142 0.001536 0.002255 0.00079 0.001533 0.001262 0.001178 0.001049 0.000893
& |DOCOSANE; EI-B; MS 35.97862:1 0.000532 0.000699 0.00131 0.001764 0.000958 0.000719 0.000733 0.000864 0.000746 0.000887
B4 D Dibcect oo kot ISl N VIR RV 1oV 2=1-] R LS ML RN AT=Y U Ni3-U A AL R T ey e AT I N e A N AL T MR 1
i”eicosane |35.19778: 0.00161 0.001569 0.001794 0.001772 0.001388 0.00176 0.001614 0.001925 0.001118 0.000567 ]

4| dehydroascarbic acid . 133796 0.133497 0.071296 0.236724 0.269194 0.198658 0202663 0.185161
5 |dehydroascorbic acid 2 Metabolite name @E%ﬁ@ﬂﬁ; 019272 0.015863 0.011079 0.029915 0.035755 0.037522 0.03035 0030221
45 DCluCose 6.phasphate CO-ErTOn | 30157 0023057 0047202 0003042 0082032 O.00CI0T 007080 000187
47 DI-N-PROPYLAMINE; EI-B; MS 34.98253:7 0.007388 0.012483 0.034538 0.00911 0.016414 0013659 0.024899 0.011271 0.018728 0.016871

26,  Fox7r—<y MEERTH Tevibt) <RS2,



27. Web 7' 7 7 #—C, MetaboAnalyst Zf <,
URL https://www.metaboanalyst.ca/MetaboAnalyst/home.xhtml

28. kv 72— D[ Clickherestart | Z 7 U » 27 L T [ Module Overview | @ [ Statistical
Analysis [one factor] ] %27V v 7,

|VIetaboAnaIyst 6.0 - from raw spectra to biomarkers, patterns, functions and systems biology

News & Updates
Home _ _ o

* Releasing ! Your comments and feedback are welcome (12/20/2023); #%%;
Data Formats. The Causal Analysis modules is now available for evaluating causal relationships based on metabolomics GWAS studies (12/18/2023); #5%;

The MS2 Peak Annotation module is now available for annotation of both DDA and SWATH-DIA data (12/16/2023); 5%

Tutorials Updated metabolic pathways (supporting 120 species), metabolite set libraries and metabolic networks based on the latest releases (12/15/2023); A%
Updated the master compound libraries to the latest HMDB 5.0 release (12/14/2023); %¥;

User Forum Added support for interactive heatmaps with more control for visual exploration in the two statistics modules! (12/12/2023); A%%;

MetaboAnalystR Added a new module Dose Response Analysis to support metabolomics-based risk assessment for chemical exposure (12/10/2023); A%
Users can now customize the font/label size in PCA/PLS-DA scores plots (11/15/2023):4%% ;

Publications Added support for enrichment analysis on ~3700 metabolomics pathways from RaMP in Enrichment Analysis module (11/09/2023);4%% ;

Update History

APIs

User Stats

About

Contact
NSERC
CRSNG

Canads Research Chairs

Overview

MetaboAnalyst is a web-based platform dedicated for comprehensive metabolomics data analysis, interpretation and
integration with other omics data. Over the past decade, MetaboAnalyst has evolved from statistical and functional
analysis for targeted metabolomics data, towards more streamlined analysis for untargeted LC-MS data. In addition to
many feature enhancements, the current MetabeAnalyst (V6.0) contain three new modules - tandem MS spectral
processing and compound annotation, dose response analysis for chemical risk assessment application, and
ics-genome wide association analysis (NGWAS) and Mendelian randomization (MR) for

‘—i] integration with genomics

INNGVATION

@ Manage Cookies

Module Overview

Input Data Type Available Modules (click on a module to proceed, or scroll down to explore a total of 18 modules including util

LC-MS Spectra
(mzML, mzXML or mzData)

Spectra Processing
[LC-MS1 w/wo M52]

MS Peaks

Peak Annotation Functional Analysis Functional Meta-analysis
(peak list or intensity table)

[MS2-DDA/DIA] [LC-MS1] [LC-MST]

Generic Format

Statistical Analysis Statistical Analysis
(.csv or .t table files)

Biomarker Analysi Statistical Meta-analysis Dose Response Analysis
[one factor] [metadata table] b b [reir= b

Annotated Features
(metabolite list or table) Enrichment Analysis Pathway Analysis Network Analysis

Link to Genomics &
Diseases
(metabolite list)

Causal Analysis
via mGWAS



https://www.metaboanalyst.ca/MetaboAnalyst/home.xhtml

29. [Aplain text file (.txtor.csv) @ [Data Type:] % Concentrations, [Format:| %
Samples in columns (unpaired) %;&JR, [Data File:] ® [+ Choose] %27V v 7 L,
RTELzcsv Z3BIR3 L., [Submit] 227V v 7 LU ZED 5,

Please upload your data

A plain text file (.txt or .csv): (7]

Data Type: (D

Format: @
Data File: @

O Concentrations Spectral bins Peak intensities

samples in columns (unpaired) @ -
| + Choose I

30. [Data Integrity Check: ] DH[ETT 7 —23FK R I xiF X, [Proceed] % 7V
v 7L, i,
I —BRRINEEEE. =7 -0 eziT I,

Mormalized_0_20240105.csv 18.3 KB

Data Integrity Check:

1. Checking the class labels - at least three replicates are required in each class,
2. If the samples are paired, the pair labels must conform to the specified format.
3. The data (except class labels) must not contain non-numeric values.

4. The presence of missing values or features with constant values (i.e. all zeros).

o

Data processing information:

Checking data content ...passed.

Samples are in columns and features in rows.

The uploaded file is in comma separated values (csv) format.

The uploaded data file contains 10 (samples) by 135 (compounds) data matrix.
Samples are not paired.

2 groups were detected in samples,

Only English letters, numbers, underscore, hyphen and forward slash (/) are allowed.

All data values are numeric.

2 features with a constant or single value across samples were found and deletad.

A total of 0 (0%) missing values were detected.

By default, missing_values will be replaced by 1/5 of min positive values of their corresponding variables

Click the Proceed button if you accept the default practice;

Cr click the Missing Values button to use other methods.

L o o oo e e o e e e m e e e




31. [ Normalization Overview: ] DH[[H @ [ Data transformation | @ Log transformation
(base 10) %%k, [Data scaling] ® Auto scaling #:#R L, [Normalize|] %27V v 7,

Quantile normalization (suggested only for = 1000 features)

Data transformation

None

o Log transformation (base 10)

Square root transformation {square root of data values)

Cube root transformation (cube root of data values)

Data scaling

None

Mean centering (mean-centered only)

[o Auto scaling {mean-centered and divided by the standard deviation of each variable) ]

Pareto scaling (mean-centered and divided by the square root of the standard deviation of each variable)

Range scaling (mean-centered and divided by the range of each variable)

Momialize

32. OK OFRRHBH 726, [Proceed| #2727 VU v 2
L. FEREHICE 5, @ oK

You can click View Result button
to view the effect, or Proceed
button to analysis page!




33. [Select an analysis path to explore: | @ T-tests, Volcano plot ¥ PCA 72 &% 7 V
v 7 LCHRERARRNEE S, HE0iE, £OA=a2—D [> Statistics| ® [>] %2 Y
7355 A2 —NREHTLDOT, HRALLEVWHBEZ2 ) v 2 LTERT 5,

Select an analysis path to explore :

Upload
' Processing Univariate Analysis
Data check Eold Change Analysis I-tests Volcano plot
Missing value One-way Analysis of Variance (ANOVA)
Data filter Correlation Heatmaps Pattern Search  Correlation Networks (DSPC)
Data editor

Advanced Significance Analysis
Normalization

Significance Analysis of Microarray (and Metabolites) (SAM)

Statistics

Empirical Bayesian Analysis of Microarray (and Metabolites) (EBAM)

Fold change
Chemometrics Analysis

T-test

Principal Component Analysis (PCA)
wolcano plot

Partial Least Squares - Discriminant Analysis (PLS-DA)
ANOVA

Sparse Partial Least Squares - Discriminant Analysis (sPLS-DA)

Correlations . . .
Orthogonal Partial Least Squares - Discriminant Analysis (orthoPLS-DA)

DSPC network
Cluster Analysis

FatternHunter
Hierarchical Clustering: Dendrogram Heatmaps
PCA
Partitional Clustering: K-means Self Organizing Map (SOM)
PLSDA
sPLSDA Classification & Feature Selection
OrthoPLSDA Random Forest
SAM Support Vector Machine (SVM)
EBAM
Dendrogram
Heatmap
SOM

K-means <




