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Software Tools for LC-MS

o Commercial

 MassHunter — Agilent

 MetQuest — Thermo Scientific

« MetWorks — Thermo Scientific

* Multiple Mass Defect Filter — Thermo Scientific
* Progenesis QI — Waters

XCMSpPlus — Sciex

e and more ......



Software Tools for LC-MS

o Free
o Insilicos Viewer

o ProteoWizard
« SeeMS: interactive viewer for mass spec data files (Windows only)

« MSConvert: convert between various file formats

MZmine 2: LC-MS data processing

» MetaboSearch: perform mass-based metabolite search simultaneously
against four major metabolite databases

« MetaboAnalyst: a web server for metabolomics data analysis

e and more ......



Data format

» Proprietary data formats: need vendor library functions to access

Company File extension
Agilent .D
Sciex .WIFF
Theomo RAW
Waters RAW

e Open data formats: free library functions to access

 netCDF
« mzData
« mzXML
« mzML



InsilicosViewer



Insilicos Viewer

Raw data viewer
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ProteoWizard



ProteoWizard: SeeMS

o A data viewer

« Can read these open data formats

e mzML
e mzXML
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ProteoWizard: SeeMS

Raw data viewer

File View Window Help
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ProteoWizard: MSConvert

Data format converter

@ Listof Files () File of file names

Browse

| Add ] | Remove I

Output Directory:

Options
Output format: BExtension:
Binary encoding precision: @ 64bit () 32bit
Write index: Use zlib compression:
TPP compatibility: Package in gzip: ||

lUse these settings next time | stat MSConvert




ProteoWizard: MSConvert

« Supported data formats

* Read: open formats, vendor formats
* Write: open formats

o Filters and transformation

* msLevel

* Peak picking

» Zero samples

« ETD filter

» Threshold peak filter
* Charge state predictor
« Activation

* Subset
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MZmine 2
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MZmine 2

« LC-MS metabolomics data processing, analysis, and visualization

« Supported open data formats

« NetCDF
« mzData
« mzML
« mzXML
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Raw data import

Project [Raw data methods| Peak list methods Visualization Windows Help

Raw Raw data import

Order raw {Thi; module imports ram data into the project ]

Filtenng »
Peak detection ’

i Peaklists

Project Raw data methods Peak list methods Visualization Windows Help
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Raw data visualization

Project Raw data methods Peak list methods Visualization Windows Help

Raw data files ik peak lists

DRESN 020100526-LC2-PPO000441-81-1-P mzXML

Show TIC

Show mass spectrum
Show 2D visualizer
Show 3D visualizer
Sort alphabetically
Remove file extension
Remove

brings up

Right click on the file name
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click TIC
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Raw data visualization

' Windows
[D20100526-LC2-PP0000441-B1-11-P.mzXML]: 2D view, MS1

1450.0000
1400.0000
1350.0000
1300.0000
1250.0000
1200.0000
1150.0000
1100.0000
1050.0000
1000.0000
950.0000
900.0000
850.0000
800.0000
750.0000
700.0000
650.0000
600.0000
550.0000
500.0000
4500000
400.0000
350.0000
300.0000
250.0000
200.0000
150.0000
100.0000
50.0000 | : : : : _ : : _ . _
0.0 . | . . . . . 40 45 5.0
Retantion time

2D view

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Show: :All peas v :Value: from peak list: v:




Raw data visualization

D20100526-LC2.PP0000441.B1-11-P.mzXML, MS1

rotate to find the
best perspective

3D view
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 Workflow

(optional
(optional

Data pocessing

Raw data import

(optional) Raw data methods / Filtering

Peak detection

Isotopic peak grouping

(optional) Identification of fragments, adducts, and peak complexes
(optional) Normalization of retention time

Alignment

) Gap filling
) Normalization of peak heights / areas

(optiona!

) Identification using database search, formula prediction, etc.

Data analysis and export

21



Peak detection

« Mass detection

Centroid

Exact mass

Local maxima
Recursive threshold
Wavelet transform

o Chromatogram building

« Peak deconvolution

22



Peak detection

Peak detection procedure

Project (Raw data methods| Peak list methods Visualization Windows Help

Raw

R o]

Raw data import
Order raw data files
Filtenng

Peak detection

»

Mass detection
FTMS shoulder peaks filter

ITh'u module detects individual iond in «ach gcan and builds & mass list for each scan ]

GridMass - 2D peak detection
MS/MS peaklist builder
Targeted peak detection

i Peaklists
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Mass detection

Mass detection options

Project Raw data methods Peak list methods Visuahzation Windows Help

Raw data files ﬂ: Peak lists
D20100526.LC2-PP0000441.-B1-11-P.mzXML

IName: D20100525-LC2-PPO000441-81.11.2.mzXML (1 match) Add name pattem

Raw data files (input) Select files

Remove
Mass detector Exact mass wil ..
MS level Centroid
Exact mass

Mass list name Local maxima

Recursive threshold
Wavelet transform

DK
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Mass detection

Set mass detection parameter

[D20100526-1.C2-PP0000441-B1-11-P.mzXML ] scan #5239
MS1,RT 0.1, base peak: 921 9968 m/z (1.2€5)

7. Show preview . UZT.oues

Noise level 1.0E3

Data file D20100526-LC2-PP0000441-B141-P.mzXML ~

Scan number = :5239 .

Intensity

T 5540183 1088 8760 1340 8250
3 ML.\LM l 1

200.0000 400.0000 Y ) £00.0000 1200.0000 1400.0000

m/z

— Scan #5239 § Detected peaks
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Mass detection

Set mass detection parameter

[D20100526-L.C2-PP0O000441-B1-11-P.mzXML ] scan #5239
MS1,RT 0.1, base peak: 921 9968 m/z (1 .2E5)

Noise level 1.0E3
7. Show preview

Data file D20100526-LC2-PP0000441-B1-11-P.mzXML  ~

-

Scan number |

Intensity

(8 ) A,

w

w

t‘.;.|

3.
’

l:\,
S
2.0
2
1.1

w

M mMmmmmmm
m f | 1 m

256.0000 257.0000

m/z

OK Cancel ‘ { Help ‘ — Scan #5239 § Detected peaks
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Chromatogram building

Chromatogram builder

Project [Raw data methods | Peak list methods Visualization Windows Help

Raw

R 4o

Raw data import
Order raw data files
Filtenng

Peak detection

2L |

Mass detection
FTMS shoulder peaks filter
Chromatogram builder

G‘!hls module conneots data points from mass lists and bullds chromatograms.

MS/MS peaklist builder
Targeted peak detection

i Peaklists
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Chromatogram building

Chromatogram builder — set parameters

Project Raw data methods Peak hist methods Visuahzation Windows Help

Raw data files ﬂ: Peak lists

G 4020100526-LC2-PP0000441-B1-11-P.m2XML

Name: D20100526-L.C2-PPO000441-81-11-P mzXML (1metch)|  Add name pattem ]

Raw data files (input) [ Select files
Remove

Mass list masses
Min time span (min) 0.3
Min height 2 5E2

m/z tolerance 0.04 m/z or 5.0

Suffix chromatograms

[0k ][ concal ]|




Chromatogram building

After chromatograms are built

Project Raw data methods Peak list methods Visualization Windows Help
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D20100528-LC2-PPO00044 1-81-11-P.mzXML chromatograms

A #140.0880 mz @35

A #257.0T09 miz @4.8

A w3€00816mz@35

| #4€1.0402 mz @03

A #5040478 mz @04

A #0T720814mz @07

A ¥TTA097TT mz @35

A #8T41T14 Mz @35

A ¥9751002 mz @35

A #1076.0949 mz @0.7
A #11309485 mz @05
A #12329454mz @05
A #13830222mz2 @05
A #14849803 Mz @78
A #158609T0 mz @15
A mesevesmz@16
A #1787.1001 mz @15
A #1es8 1127 mz @35
A #1988.1333mz @35
A #20389084mz2 @78
A ¥2189.11€0 Mz @35
A #22900581 mz@1.3
A #22900598 mz@1.5
) #243097T2mz Q586
A #2591.1139mz @15
A #2091.1954mz @15
A 792125 mz @15
A #2897 1020 Mz @48
A 7291001111 mz @25
A #20101.0885 mz @25

' peak list
- #1D
- m/z value
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Chromatogram building

To display extracted ion chromatograms

Project Raw data methods Peak list methods Visualization Windows Help

Raw data files

G4 020100526-LC2-PP0000441-B1-11-P.m2XML

EW] 020100525-LC2-PPO000441-81-11-P.mzXML chromatog

) ®1400000 Mz @35
| 2570709 mz @48
) ®3000816mzQ@35
) ®=401.0402 vz @02
A ®504047Emz Q04
) #0720814mz Q07
A ST 740971 mz Q35
A ®STa1T1amz @38
J_tSTB 1002 mz Q352
J_nﬂ.l 700949 mz2 @0.7
_L-I'SGMSM':QOE»
A ®12829454 iz @0.5
A ®13830222mz @05
A ®14849003mz @78
_Lﬂt 860970 mz @1.5
_L-le se17eSmz @15
A MITET1001 mz @15
A 18881127 mz @35
A ®1988.1929 mz @35
A ®2088908smz QT8
A #2189.11€0 mz @35
A #22900581 mz @1.3
A *22900598 mz @1.5
J_02490 TT2mz @58
A #*2591.119miz @1.5
A #2091.1954mz @1.5
A #2725 mz @15

Show peak list table
Show peak list info
Show scatter plot
Sort alphabetically
Remove

brings up
Right click on the file name

30



Chromatogram building

Show chromatogram information

Average . D20100526-LC2-PP0000441-B141-P.mz.... 10y
D Identity | Comment Peak shape -
m'z RT Status Height Area =
227 2131773 12 TS Z1E6 A
~ I v S
228 213.9883 0.3 . 3.7E3 6.0E4
229 2139911 08 fa i ® 7.8€3 9.1ES C
290 215.0170 09 A . 5.2E4 5.0ES
23 2151392 11 M . 2.4E3 51E4
232 2151553 38 A . 8.9€3 6.4E4
233 215.9872 09 w M . 5.0E3 9.7ES
234 217.1555 27 A . 2.4E5 2.266
235 218.1690 19 [\ . 3.7E4 7.1E5
236 219.0270 05 k . 6.964 4.2E5
237 219.1538 39 M 3.3E4 1.1€6
o @
238 220,931 77 WW \ /’)\ . 6.5E3 4 2E5
219 | 2210030 82 M ® 2363 1.1E5
240 2211832 32 h . 4264 1.0E6
~ A\J\h
241 2220150 16 14/\ ® 7.4E3 1.265
242 223.1308 34 ‘N . 3.0E4 1.9ES
243 223.2062 41 h . 1.9€5 4,966
244 2242097 41 J\‘ . 3.3E4 7.3ES
245 225.1299 36 ’L . 1.1€5 6.9€5
246 2252128 45 NWW \ ® 6.263 8.1E5
247 2261574 as . 3964 1.7€5
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Chromatogram building

Windows

#237 219.1538 m/z @3.9

a particular
extracted ion chromatogram (EIC)

/

| s :Chromatogram v:

| |[D20100526-LC2-PP0000441-B1-11-P.mzXML . [ Show ’ 1

[ : Change




Peak deconvolution

Project Raw data methods (Peak list methods| Visualization Windows Help

Raw data files

R4 020100526-LC2-PP00004

Order peak hists
Peak detection
Gap filling
Isotopes
Filtering
Alignment
Normalization
Identification
Data analysis
Export/Import

Smoothing
Chromatogram deconvolution

B2 570709 mz Q48
s3000810mz2Q35

Peak sh odel tal [""""“‘“"‘"“ =
eak shape modeler (exm"men a) This module separates each detected chromatogram into individual peaks.]

Peak extender

=0 720814 mz Q0.7
) ST 74057 Mz @38
A #T41T14amz Q38
J_ﬁ?ﬂ 1002 mz @35
A ®1076.0943 miz @0.7
_L.1'809485r'\‘:@05
A ™12828484 miz @0.5
A m2830222miz @05
A ®14849003mz @78
A ™1586.0970 mz @1.5

A LS sman s &
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Peak deconvolution

Algorithms

Project Raw data methods Peak list methods Visuahzation Windows Help

Raw data files

G 4020100526-LC2-PP0000441-B1-11-P.mzXML

020100526 DPN0Q04 -
) ®148.0000 mz @35
) ®2%57.0709 iz @48
83 80,0810 vz @3.5

lame: 020100526-LC2-PPO000441-81-11-P.mzXML chromatograms (1 matchl Add name pattem

Peak lists (input) ~ Select peak lists

Remove

Suffix deconvoluted

Algonthm 'Local minimum search ~

Remove original peak list [Baseline cut-off

Noise amplitude
Sawvitzky-Golay

Local minimum search
Wavelets (XCMS)

e 90 058 21
A #2290.0598 miz @1.5
A #2490.9772 iz @56

34



Peak deconvolution

Set parameters

Project Raw data methods Peak hist methods Visuahzation Windows Help

A Raw data files =SIN>0100 2P0000

as 004 :
ER* 4 020100526-L.C2-PP000044 1-B1-11-P.mzXML ) ®140.0000 vz @35
- L
Li Please set the parameters

Name: D20100526-LC2-PPO000441-B1-11-P.m2XML chromatograms (1 mafch)[ Add name pattern ] Min peak height 1 0E4

Peak lists (input) Select peak lists Peak duration range (min) 0.0

[ Remove ] Amplitude of noise 5.0E4

Suffix decomvoluted || Show preview
Algorithm Noise amplitude
Remove original peak list [} [ OK H Cancel ” Help ]

A #2189.1160 mz @3.5
L #2290.0581 mvz @1.3
A #23 900598 mz @1.5

click here - ,
to bring up the parameter window
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Peak deconvolution

Project Raw data methods Peak list methods Visualization Windows Help

Raw data files
DR 2020100526-LC2-PPO000441-B1-1-P.mzXML

nn :
it Peaklists

# 51 | D20100526-LC2-PP0000441-B1-H-P.mzXML chromatograms

i | D20100526-LC2-PP0000441-B1-1-P.m2XML chromatograms deconvolsed

A "1 720816 mz @07
~ | ®2 740970 miz @08
QY = 74 0570 vz @0 5
A ®4740923 Mz @09
A #5740970 mz @31
A #7072 mz @25

36



Peak deconvolution

Results

D (S Identity | Comment Peak shape 02010052&chm418141-9.m... %
miz RT Status Height Area =
8s 187.0587 06 ® 2,965 8.5E5 ‘|l
6 191.0183 09 {\ ® 3.1E5 1.9€6
87 191.1122 14 . 4.8E5 2.5E8 r
88 | 1951237 27 e 1.265 3.1ES b
89 203.0535 05 K . 1.5E6 7.0E6
20 2041228 08 ® 5265 2.0E8
91 204.0573 05 . 1.1E5 2.9€5
a2 204.0838 14 . 1.2€5 5.7€S
93 205.0983 28 . 4.7E6 1.5€7
94 209.1909 4.1 A . 1.8ES 8.5ES
a5 210.0769 3s . 6.7E4 7.3E4
9% 212.0909 32 . 1.3E8 3.5E6
a7 213.0943 32 ® 1.265 265
98 215.0163 09 ® 5.2E4 7.1E4
99 | 217.10%6 27 {\ e 2 465 9.4E5
100 219.0275 05 n . 6.9E4 2.0E5
101 | 2232070 4 h o 1,965 6 6ES
102 225.1497 36 h ® 1.1E5 2.4E5
103 227.1897 25 . 3 BES 1.1E6
104 272382 46 {'\,_‘ ® 1.7€5 1.96
105 229.1552 09 . 5.8E4 3.7E4
. -




Alignment

Retention time normalization

Project Raw data methods

A Raw data files
+ & D20100526-LC2-PP00004.

D=4 020100526-LC2-PP00004

Ist met Visualization Windows Help

Order peak lists
Peak detection
Gap filling
Isotopes
Filtering
Alignment
Normalization
Identffication
Data analysis
Export/iImport

il Peak lists

#) 3 | D20100526-LC2-PPO000441-B1-11-P mzXML chromatograms

@ |7 | D20100526-LC2-PPO000441-B1-11-P. mzXML chromatograms deconvokdted
+

+

ORERN020100526-LC2-PPO000441-B4-11-P. mzXML chromatograms

[#) |7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms deconvolsted

Retention time normalizer

' — —
IThe retention time nommalizer attempts to reduce the deviation of retention imes bebween peak lists, by searching for common peshs in these peak lists and using them as nommalization standards ]

»

otandard compound normalizer

38



Alignment

Retention time normalization: set parameters

Name: D20100526-LC2-PP0000441-B1-11-P.mzXML chromatograms deconvoluted(! Add name pattern ’

Name: D20100526-LC2-PP0000441-B4-11-P.mzXML chromategrams deconvolutedy
| Peak lists (input) Select peak lists ’

Remove ]

< |

Name suffix normalized
m/z tolerance 0.001 m/z or 5.0

Retention time tolerance 50 i relative (%)

Minimum standard intensity 1.0E6

| Remove original peak list [

| OK || cancel || Help |




Alignment

Join aligner

Project Raw data methods |Peak list Visuahzation Windows Help
A Raw data files Order peak lists A Peak lists
v & D20100526-LC2-PPO0004- Peak detection’ > @13 | D20100526-LC2-PPO000441-B1-11-P mzXML chromatograms
R 4 ) {7 | D20100526-LC2-PPO000441-B1-41-P mzXML chromatograms deconvolsed
Gap filling 4 ) {7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms
Isotopes > @) {7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms deconvokded
=L ORERN020100526-LC2-PP0000441-B1-1-P. mzXML chromatograms deconvokded normakized
Alignment » Join aligner

Normalization ' RANSI“‘ =

This method aligns detected peaks using a match scote, This score is caleulated based on the mass and retention time of each peak using preset toletance ]
Identification ’

Data analysis *
Export/lmport  *




Alignment

Join aligner: set parameters

z .
Project Raw data methods Peak list methods Visuahlization Windows Help

A Raw data files A1t Peak lists

@ @ D20100526-LC2-PPO000441-81-H-P.mzXML ) |7 | D20100526-LC2-PPO000441-B1-11-P mzXML chromatograms

N 4 4 7| D20100526-LC2-PPO000441-B1-11-P mzXML chromatograms deconvokded
)7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms

B2 T E L=~ e am ) deconvolsed
L4 Please set the parameters = ograms —

stograms deconvolsted normaized

stograms deconvolsted normaized

Name: D20100528-LC2-PPO000441-81-11-P mzXML chromatograms deconvolded [ Add name pattern ]

Wame: D20100526-LC2-PPO000441-B4-11-2. mzXML chromatograms deconvolsted
Peak lists (input) [ Select peak lists ]

| Remove |
L " ’
R Aligned peak fist Isotope m/z tolerance 0.005 m/z or 5.0
m/z tol 0.001 . 50
¢ folerance 2o PP Minimum absolute intensity 1E3

S 20 ) Minimum score 65 %
Retention time tolerance 3.0 [teldrve (%) %)
Weight for RT 10 | [G(][ : |HHdp]
Require same charge state
Require same ID B

Compare isotope pattern vl | Setup..

m

ltem Prionty Status % done




Alignment

Get aligned peak list

Project Raw data methods Peak |ist methods Visualization Windows Help

A Raw data files At Peak lists
=-¢Z D20100526-LC2-PP0000441-81.11-P.mzXML #1 | D20100526-LC2-PPO000441-B1.11-2.mzXML chromatograms
O~ 4020100526-LC2-PP000044 1-84-11-P.m2XML #1 | D20100525-LC2-PPO000441-B1-11-P.m2XML chromatograms deconvoluted

# {7 | D201005268-LC2-PPO000441-84-11-P mzXML chromatograms
13 | D20100526-LC2-PPO000441-84-11-P. mzXML chromatograms deconvoluted
Lil D20100525-LC2-PP0000441-81.11-2.mzXML chromatograms deconvoluted normaiized
) ‘_:_I D20100528-LC2-PPO000441-8B4-11-P. m2XML chromatograms deconvoluted normalized
A #1 720815 mz @0.7
A ®2740970mz @00
A #3740970mz @08
A ¥4 74099 Mz Q0.9

+

Kl

m

| s Vg AT e g8




Alignment

Information on aligned peak list

Average ) D20100526-L.C2-PP0000441-8141-P.mz... | D20100526-L.C &
D Identity | Comment Peak shape .
miz RT Status Height Area Status =
1 720815 07 A . 8.0ES 3.7E8 . . D
2 74.0970 06 n . 1.4E5 8.9€5 . .
3 74.0970 0.8 ® 8.2E4 5.4ES .
4 74.0969 09 . S1E4 3464 .
5 74.0970 31 h o 1.6E5 5.4ES .
6 740971 34 3.6E5 1.6E6
| 1 o ®
7 76.0948 07 [\ . 1.9€5 8.4E5 .
8 809485 05 \ ® 1,35 B.4€S ®
9 84.9603 78 /ﬁ . 2.3E5 1.266 .
10 86 0972 15 ‘J\ . 8.4E5 8.8E6 .
11 881124 28 . S1E4 7.1E4 .
12 881127 29 . 5.2E4 7.2E4 .
12 881127 29 ® 5564 2.9€S .
14 88.1128 15 M ® 9.5E4 2.7E6 .
15 881127 37 ﬂ . 5.4E4 2285 .
] - .

present
absent



Options

Project Raw data methods

A Raw data files
¥ & D20100526-LC2-PP00004.

D=4 020100526-LC2-PP00004

Peak identification

Ist Visualization Windows Help

Order peak lists
Peak detection
Gap filling
Isotopes
Filtering
Alignment
Normalization
Identffication
Data analysis
Export/import

il Peak lists

@ |7 | D20100526-LC2-PPO000441-B1-11-P. mzXML chromatograms

@) {7 | D20100526-LC2-PPO000441-B1-11-P. mzXML chromatograms deconvokded

#) {7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms

#) {7 | D20100526-LC2-PPO000441-B4-11-P mzXML chromatograms deconvokded

t 17 | D20100528-LC2-PPO000441-B1-11-P.mzXML chromatograms deconvokded normaized
t) |7 | D20100528-LC2-PPO000441-B4-11-P. mzXML chromatograms deconvokded normaized
+ .

123 ¥
U B8 .

Custom database search

Fragment search
lues.
Adduct search I!hts method searches a oustorn database (CSV file) using méz and retention bime values

Complex search

Onhine database search
Glycerophospholipid prediction
CAMERA search

NIST MS Search

Formula prediction

44
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Peak identification

By searching custom databases

1 ID m/z Retention Identity Formula

28 C00041 90.05496 1.45 alanine [M+H] C3H7NO2
29 na 161.0921 1.71 alanine-alanine [M+H] C6H12N203
30 CO01551 159.0513 1.62 allantoin [M+H] C4H6N403
31 C06464 181.0707 1.52 altrose [M+H] C6H1206
32 (C00216 C00259 151.0601 1.62 arabinose [M+H] C5H1005
33 CO01112 231.0264 1.56 arabinose 5 phosphate [M+H] C5H1108P
34 C00532 153.0758 1.51 arabitol [M+H] C5H1205
35 C00792 175.119 1.37 arginine [M+H] C6H14N402
36 C0004¢ 134.0448 1.45 aspartic acid [M+H] C4H7NO4
37 CO00099 90.05496 1.38 beta-alanine [M+H] C3H7NO2
38 C02512 115.0502 1.48 beta-cyano-l-alanine [M+H] C4H6N202
39 CO00719 118.0863 1.57 trimethylglycine [M+H] CS5H11NO2
40 C00308 177.0982 1.34 canavanine [M+H] C5H12N403
41 C09773 363.1286 5.98 catalpol [M+H] C15H22010
42 (C00185 343.1235 1.77 cellobiose [M+H] C12H22011
43 (C01484 209.0961 10.94 chalcone [M+H] C15H120
44 (C00852 355.1024 9.1 chlorogenic acid [M+H] C16H1809

an example custom database
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Peak identification

By adduct search: set parameters

Name: Aligned peak list (1 match) Add name pattern ‘

Peak lists (input) | Select peak lists ‘

Remove ’

RT tolerance 3 1 relative (%) v

[M+Na-H] 21.9825 m/z

[M+K-H] 37.9559 m/z

[M+Mg-2H] 21.9694 m/z
[M+NH3] 17.0265 m/z
[M+H3P04] 97.9769 m/z
[M+H2504] 97.9674 m/z
[M+H2C03] 62.0004 m/z

("] [(Deuterium)]glycerol 5.0000 m/z

m/z tolerance 0.001 m/z or 5.0

Max relative adduct peak height 100.0 @ %

[ OK H Cancel H Help ’




Peak identification

Adduct search results

o Average Identity Commnent Peak shape mmmmmmm1e141p.m... DZO100526LQ—P?0000441-8441-P.m... ity
m/z RT Status Height Area Status Height Area o
41 121.0879 08 @ 1.7E5 4585 ® - :
2 123.1037 07 ‘ o 6.1€5 2766 o 7.9€5 3866 C
43 128.1082 28 . 4,065 1.566 . S5.4E5 1.6E6
4 130.0865 08 ® 1.285 3885 ® 16€S § 265
45 130.0506 1.0 L . 2285 1656 . 3.1E5 1.7E6
% 132.1024 15 A ® 2566 2,867 .
47 1322032 15 A ® 1.865 1.766 .
48 133.1057 15 ® 1.9€5 6.265 ® 1.6€5 2265
49 133.0617 . S.4E5 1.356 . 9.2£5 2.4E6
50 1340212 l ® 1.9€5 8,885 ® 7.965 3366
51 136.0485 [M+Na-H] 21 8825 mvz adduct of 114 0089 mvz . 1.7€5 3288 . 2265 4965
52 137.1190 ﬂ ® 1.285 1.1E6 .
53 138.0530 [M+Na-H] 21 5825 vz adduct of 1180713 miz ® 7684 1.865 ® 2.1ES 5 7ES
54 138.0492 . SEE4 3.7E4 . 6.884 1265
55 1381228 « . 1856 2.0€7 .
8 138.2275 . 6.1E4 2.0E5 .
57 138.2274 ® 1.265 6 9€S .
s8 140.0689 ® 1.385 2885 ® 1.7 335
59 140.0888 [M+Na-H] 21.882% mvz adduct of 118 0868 miz . 2.5ES 1,066 . 3.5€5 1.4E68
80 144.1027 . 3.085 8.4E5 . 575 1.566
61 145.0855 [M+Na-H) 21 8825 mvz adduct of 123 1027 m/z . 8.384 1685 .
. v




Peak identification

By online database search

Name: Algned peak st

Add name pattem ]
Peak lists (input) Select peak lists ]

Isotope mvz tolerance 0.008 mz or 5.0

PubChem Compound Database
Number of results |4, man Metabolome Database (HMDB)
east Metabolome Database (YMDB) )
METLIN Database [ OK ] [ Cancel Help
LipidMaps Database
MassBank Database N

ChemSpider Database -
[ TS ][ Caneer

lonization type
Minimum score 65.0 %

m/z tolerance

Isotope pattem filter
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Online database search results

Peak identification

0 Average Identity ‘ Comment Peak shape ozo1ooszs¢czmoou1e14w.m... 0201005261024?000044184419.«.:...
m'z RT Status Height Area Status Height Area

4 128.1082 28 & 4,085 1586 ® S.4ES 1,66

44 130.0865 08 4 L-Fipecolate 9 1.265 3885 ® 1.6€5 5265

45 130.0508 4-Oxoproline . 2285 1686 . 3.1E5 1.7E6

% 132.1024 L-Leucine A o 2566 2887 .

47 1322032 A @ 1.885 1.7E6 .

4 133.1057 @ 1.9€5 6.2€S ® 16E5 2265

49 133.0617 L-Asparagine 9 S.4ES 1.386 ® 9.2€5 2.4E6

50 134,021 . 1.9€5 8.88S . 7.9€S 3366

51 136.04 [M*Na-H) 21.9825 m/z adduct of 114.0889 m/z . 1.7ES 3.365 . 2265 4 965

52 137.11 ﬂ & 1285 1.1E6 .

53 138.05 [M+Na-H] 21 9825 vz adduct of 1160713 miz @ 7684 1.8€5 ® 2.1E5 5.7ES

54 138.04 . S6E4 3.7E4 . 6.824 1265

55 138.1228 R . 1.856 2.067 .

% 138.2275 9 6.1E4 2.0€5 .

57 138.2274 e 1.265 6.9€S .

58 140.0689 . 1.385 2,885 . 1.7E5 3.3E5

59 140.0685 [M+Na-H] 21 862% m/z adduct of 118 0808 mv . 2585 1.068 . 3865 1466

80 144.1027 06 (Ep4-{Trimethylammoniojbut-2-encate . 3.065 8.4ES . 5.7ES 1.566

€ |0 &
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Gap filling

Options and parameters

Project Raw data methods [Peak list met Visuahzation Windows Help

|\ Raw data files Order peak lists
¥ & 020100526-LC2-PP00004.

v & Peak detection *
Gap filling ' Peak finder

Filtering 4
Alignment »
Normalization *
Identffication 4
Data analysis *
Export/import

A #1 720815 mz @0.7 3-Buten-1-amine
| %2 74.0970 m/z @0.€ 2-Methylpropanamine

#3 740970 m/z @0.8 2-Methylpropanamine

Isotopes ' Same RT and m/z range gap filler | #4 74.0989 m/z @0.9 2-Methylpropanamine
-

#5 740970 mvz @3.1 2-Methylpropanamine
A #8 740971 m/z @3.4 2-Methylpropanamine
_L N7 70948 mz @07
_L #8 80 9485 Mz @05
_L #9 54 9803 mvz @7 8 Dichloromethane
A #10808.0972 m/z @1 5 Piperidine
_L #1188 1124 m/z @2 8 3-Methylbutanamine
-L #12 88 1127 m/z @2 9 3-Methylbutanamine
J. #1388 113
_L 814881128 M2 @3 5 3-M
1
i

ethylbutanamane
ethylbutanamane
‘ #1588 1132 ethylbutanamane

A =10 82 19 fethyibylanamene

[Name: Algned peak st

Peak lists (input)

(1 ”’"c’"[ Add name pattem

[ Select peak lists ]

Remove

Name suffix gap-filled

Intensity tolerance 50 %

m/z tolerance 0.001 m/z or 5.0

Retention time tolerance 3 _[: elatve (%) v
RT cormrection

Remove original peak list | |

OK || Cancel || Help |

50



Gap filling

Results and visualization options

Windows
Average A D20100526-L.C2-PP0000441-B111-P.mz... | D20100526-L.C2-PP0000441-B4-11-P.mz...
D Identity Comment Peak shape : :
m'z RT Status Height Area Status Height Area
54 150 0585 U9 Cmemionine @ -5 19 2656 W TTEE TIE A
8% 152.0325 1.0 [M+Na-H) 21.9825 m/z adduct of 1300508 m/z h . 9654 6.9€5 . 1.9€5 6.4ES -
66 1540843 15 [MeNa-H) 218625 mz adduct of 132 1024 mz ® 7964 4 485 . B
87 155.0757 09 . 4585 1.586 . 6.0E5 1.6€6
68 157.0735 08 . S.8E4 3.7E4 . 8.7E4 24E5
89 160.1043 15 [MeNa-H) 21 9825 miz sdduct of 138 1228 miz ® S 454 1585 .
U
Show XIC (base peak) (quick)
71 165.0549 13 Phenylpyruvate . 1.9 Search XIC (dialog)
72 165.0350 78 il 28 Export Mass spectrum
1650870 a6 > Identities Peak in 20
73 : L-Phenylalani . : : :
yistamne . ‘ Plot using Intensity Plot module Peak in 3D
74 166.0875 35 ® 78 Manually define peak MS/MS
Add new row Peak row summary
78 167.0905 35 . 8.1Lw e -
77 169.0383 10 ueate ® 6.265 1686 .
78 174.1140 26 . 3.065 1.186 . 3.7ES 1.1E6
79 175.1170 28 . 3,168 1.287 . 3886 1.367
80 181.0729 27 Theophylline ® 1.065 1.7€5 .
81 182.0823 13 ® 1566 7.9€6 .
82 183.0851 13 ® 16€5 7.28% ®
83 183.1630 086 ® 9.064 5.065 .

€ |0 &
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Gap filling

Set visualization parameters

Raw data files (input)

MS level
Plot type

Retention time

ame: D20100526-LC2-PPO000441-B1.11-P.mzXML (1 march)[ Add name pattemn ]
ame: D20100528-LC2-PPO000441-B4-11-P.mzXML (1 match)

Select files

=

:Baso peak intensity ~

0.0 - 19.0 Auto range

162.1123 - 1162.1138 [ Auto range H From formula

'All.

(V] 162.1133 mvz @0.5 [D20100526-LC2-PP0000441.81-11-P.m2XML]

[ OK H Cancel H Help ]
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Gap filling

Visualization

XIC (base peak), MS1, m/z: 162.1123 - 162.1138

6.065
5.0€5
4.065
3.065

WA TKEKFE

2.065

>
=
v
c
]
—'
£
x
o
o
Q
W
v
o
@

1.0e5

0.0e0
04 049 04 04 049 05 05 05 05 05 05 05 05 05 05 06 06 06 06 06 06 06 06 06 06 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 07 08 08 08 08 08 08

Retention time

1621134 miz @0 .5 [D20100526.LC2-PPO000441 B4 P mzXML] & 1621134 miz @0 .5 [D20100526.LC2-PPOO00441-BA-N-P.m2XM] 1621133 m/z @0.5 [D20100526-L.C2-PPO000441-81.11-P.mzXML]
1621133 miz @05 [D20100526.LC2-PPO000441-B111 P mzXML] = D20100526-LC2-PPO0O0441.B1.11-P XML~ D20100526.LC2-PPOO00441-B4-11-P.mzxXML
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Options

Project Raw data methods

), Raw data files
¥ & 020100526-LC2-PP00004.

DI* 4 020100526-LC2-PP00004

Data analysis

Ist Visualization Windows Help

Order peak lists
Peak detection
Gap filling
Isotopes
Filtering
Alignment
Normalization
Identffication
Data analysis
Export/Import

»

_L-Y 720815 m/z 0.7 2
_L': 740970 mz @062
_L':' 740970 mz Q08 2
_L" 74099 mz Q092
_L'f 740970 mz @312
_L-‘.’-‘-' 0971 mz @342

L~7700N8 m'z §0
A #8809485mz @05
A *9849803mz @780
| A 810880972z @15
CV plot 11881124 mz @28
M28S 11272 @29
M3IBSMMITT M2 @29
Principal component analysis (PCA) ‘t<ss 1128 mz @25
ME83 1127 Mz @37
MESS 11T Mz @4 4

Sammon's projection 17 88,1129 miz @4 5

Logratio analysis

Cunalinear distance analysis (CDA)

Clustenng 8 83,1128 miz @47

-Buten-1-amine

Methylpropanamine
Methylpropanamine
-Methylpropanamine
-Methylpropanamine

-Methylpropanamine

ichloromethane
Fiperidine
FMethylbutanamane
FMethylbyutanamane
FMethylbutanamane
FMethylbutanamane
FMethylbutanamane

Methylbutanamane

5 3-Methylbutanamane

Methylbutanamane

1S 88,1128 m/z @4 .8 3-Mathylbutanamineg
2] m & )
em apdot 20 88 11‘: » DR | }" ’ ” n nan
<0 S5, 1140 M2 @° 0 3-M G.")l-.ﬂb \aMane
| 2 mz @51
TN tad
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Options

Project Raw data methods

Data export

st methods| Visualization Windows Help

), Raw data files

& D20100526-LC2-PP00004.
00526-LC2-PP00004

O~ 40201

Order peak lists
Peak detection
Gap filling
Isotopes
Filtering
Alignment
Normalization
Identffication
Data analysis
Export/Import

v

Export to CSV file

Export to MetaboAnalyst file
Export to mzTab file

Export to SQL database
Export to XML file

Import CASMI challenge task
Import mzTab file
Import from XML file

l #1 720815 m/z §0.7 2-Buten-1-amine
l #2 740970 mvz §0.€ 2-Methylpropanam
_L #3 740970 m/z §0.8 2-Methylpropanam
‘L #4 740989 mvz §0.9 2-Methylpropanam
_L #5 740970 mvz @3.1 2-Methylpropanam
_L #8 740971 mvz §3.4 2-Methylpropanam
_L W7 760948 mz @O0.7

A *¥8809485mz @05

_L #9 54 9803 mvz @7 8 Dichloromethane

l #10 800972 m/z @1 5 Piperidine

.L #1188 1124 m/z @2 8 3-Methylbutanamir
_L 812 88 1127 m/z @2 9 3-Methylbutanamir

813 88,1127 m/z @2 9 3-Methylbutanamir
_L 814 88 1128 m/z @3 5 3-Methylbutanamir
_L 815 88,1127 m/z @3 7 3-Methylbutanamir
_L #10 88 1127 mv/z @4 4 3-Methylbutanamin
_L 817 88,1129 m/z @4 5 3-Methylbutanamin

A #18 83,1128 mvz @4.7 3-Methylbutanam
A ®1988.1128 m/z @4.8 3-Mathylbutanam
_A_ %20 88,1128 mvz @5.0 3-Mathyltutanam
A #2188.1131 miz @51
) #2288 1131 mz @52
A #23881131 mz @52
A %24 88.1128 m/z @7.5 3-Mathylbutanam
A #2591.1139mz @15

ne
ne

ne

ne

ne

ne

ne
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Data export

Parameters

IName: Algned peak list (1 match) Add name pattem J

Peak lists (input) Select peak lists ]

Remove

Filename C]

Field separator .
| Export row D
| Export row miz l Clear [

Export common elements | V| Export row retention time

Export row comment

< < | € [¢

Export row number of detected peaks

| All dentty elements [ Al ]

:
o identification method

Export identity elements
Molecular formuls

Name

e d

URL

Export peak status All

\
Export peak mv'z '
e | Clear ]
| Export peak retention time I
Export data file elements | V] Export peak height
Export peak area

Export peak charge

< & < & € [« [«

| Export peak duration time

| OK || Cancel || Help |




csv format

Data export

1 row reten row comn row numk All identit 1D Identificat Molecular Name URL

2 0.724 2 C12244 KEGG sear CAHSN  3-Buten-1 http://ww DETECTED 72.08156586
3 0.61775 1 C02787 KEGG sear CAH1IN 2-Methylg http://ww DETECTED 74.0969696
4 0.806632 1 C02787 KEGG sear CAH11IN 2-Methylg http://ww DETECTED 74.09701538
5 0.512881 1 C02787 KEGG sear CAH1IN 2-Methylg http://ww DETECTED 74.09650475
6 3.065793 1 C02787 KEGG sear CAH11IN 2-Methylg http://ww DETECTED 74.09701157
7 3.44419 2 C02787 KEGG sear CAH1IN 2-Methylg http://ww DETECTED 74.09715652
8 0.724 2 DETECTED 76.09487915
9 0.458367 2 DETECTED 80.94852448
10 7.813333 2 C02271 KEGG searCH2CI2  Dichlorom http://ww DETECTED 84.96022797
11 1.491406 1 C01746 KEGG searC5H11N Piperidine http://ww DETECTED 86.09718323
12 2.837807 1 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.11236572
13 2.873806 1 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.11269379
14 2.545803 1 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.11274715
15 3.4%4019 1 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.11279297
16 3.725024 1 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.11273193
17 4.383776 1 C02640 KEGG sear C5H13N  3-Methylt http://ww DETECTED 88.11273956
18 4.52545 2 C02640 KEGG sear C5H13N 3-Methylt http://ww DETECTED 88.1129303
19 4.735547 1 C02640 KEGG searC5H13N  3-Methylt http://ww DETECTED 88.11283875
20 4.823239 1 C02640 KEGG sear C5H13N  3-Methylt http://ww DETECTED 88.1128006
21 4.,998642 1 C02640 KEGG searC5H13N  3-Methylt http://ww DETECTED 88.11277771
22 5.111397 1 DETECTED 88.1131134
23 5.161505 1 DETECTED 88.113082389
e 7. 91119 h | DETECTEN

0.723997543
0.61775
0.806632212
0.512880765
3.065752701
3.45401871%5
0.723957543
0.464583333
7.796366667
1.49140625
2.837806972
2.87380561
2,545802887
3.454018719
3.725024455
4.383775926
4.525448148
4.735546894
4.823239386
4.998642059
5.11139713
5.161504599

800532
135578
81876
50845
164087
362028
188653
132814
227123
635862
51294
51532
55102
94520
54012
51651
64166
56805
54623
58821
52386
52567

3677302
894695.8
540370.3
33958.16
541801.6

1621563
844518.5
635803.8

11802659

6786637
70746.81
71544.87
293767.2

2704280
219970.6

71837
435431.6
412476.8
216883.8
579818.9
35898.43
145161.7

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Q0 112N09940 ENIN1E1NE0 cEAN1A 24000 A D N NO11077 1IMMPAIMIAT

0.11805 DETECTED 72.08146
0.141667 UNKNOW 0
0.141667 UNKNOW 0

0.0118 UNKNOW 0
0.082633 UNKNOW 0

0.177083 DETECTED 74.05711
0.10625 DETECTED 76.05476
0.11805 DETECTED 80.5485
0.12985 DETECTED 84.56029

0.295133 UNKNOW

0.023617 UNKNOW

0.023617 UNKNOW
0.059445 UNKNOW

0.672917 UNKNOW

0.070833 UNKNOW

0.023617 UNKNOW

0.141667 DETECTED 88.11287

0.129867 UNKNOW

0.070833 UNKNOW

0.177083 UNKNOW

0.0118 UNKNOW

0.047233 UNKNOW

o000 0 OO

P ©O O © © ©

D2010052¢ D20100526-L.C2-PP0000441 D20100526-LC2-P D2010052¢ D2010052¢ D2010052¢ D2010052( D2010052( D2010052( 02@

0.7

3.3
0.7
0.

4.5
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MetaboSearch
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Input data format

MetaboSearch

O NGO N D IWIN| =

= |
N = O

A
mz

62.98193
69.06956
70.06484

72.0804
73.08333
73.53049
80.94842
82.01386
82.53558
82.94562
83.01783

http://omics.georgetown.edu/metabosearch. html#ug

B

31.44898
50.27389
29.59302
34.29358
34.24128
23.18216
27.18991
23.07363
23.18671
27.18991

23.4163
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MetaboSearch
GUI MetaboSearch Tool =] 3

[7] CUSTOMIZED DATABASES

URL [ Description \

hitpiiveww.hmdb calsearchispectra?type=ms_search  |HMDB database :
hitpJfmetlin.scripps.edufmetabo_batch_list php _‘Me_tlm database Databases SeleCtlon

hitp Jimimcd nmifam wise edu [MMCD database

hitp iwww lipidmaps.org/downloadsfindex html |UipidMaps database

IMCO database _ — S E—

Positive/Negative Mode MW Tolerance in ppm

——————p—

The directory of the result is: C\Documents and Settings\bz37\Desktopitempforseard 4|
Searching databases please wait
Grasped Metlin is coming...
QuerylD Name Formula Mass Kegg CiD|
;‘5 PC(16.0/0:0)[V] f PC(16.0¢0.0)[rac] C24HS0NOT7P 495
4-(1-hydroxy- 2-(methwiamino)ethyl)phenol COH13NO2 167
PYRITHYLDIONE COH13NO2 167.094628656
METARAMINOL C9H13NO2 167 094628656C07146 Not

“" Intermediate results

@ Positive ) Negative 10—

Input Mass Data
137.112264043691
168.10127646677
371,228274186181
450.322087352445
496.34252837084

0-f
Phenylephrine C9H13NO2 167.094629 CO7441
Methyidopamine COH13NO2 167.094629

N N N N N U N Y

Input area

p-Hydroxynorpseudoephedring CIH13NO2 167.094629
3-Methoxytyramine CAH13NO2 167.094629
N-(3&alpha; 128&alpha-dilwdroxy-5&beta-cholan-24-oyl)-glycine C26
Chenodeoxyglycocholate C26H43NO5 449314096 COS_

D

C\Documents and Settinos\Wwz3T\Dasktop\DemoDatalinouts\Demo 1 |...

1

Browse Submit |

[7)status
Searching Lipid Maps, PIease Walt ... i PN
Running status =

Progress has been completed 80%

80%

Progress



MetaboSearch

Steps

MetaboSearch Tool 5]

[] CUSTOMIZED DATABASES
URL i Description Check e
hitpihwww. hmdb cafsearchispectra?lype=ms_search IHMDB database ' : v -
hitp imetlin.scripps. edu/metabo_batch_listphp [Metlin database : i - R
mtpjfmmcd nmifamwisc.adw |MMCD qalapa_s_e v
hitp Jiwwew lipidmaps orgidownloads/index htmi |UpidMaps database v i
-

Fmeur Select the parameters ] OUTPUT
Positive/Negative Mode MYV lolerance n ppm Ll’he directory of the resultis: CA\Documents and Semngs‘abz:%7\Desl<topmempforsearc s
o : = Searchlno databases please wait.. ]
@ Positive ) ative 10—
: 2 Neg { 0:'—} Grasped Metlin is coming., ;
Ouen,lo Name Formula Mass Keag CiD|
'""L‘?‘."'_i?ﬁ?ﬂ'.a. — ls PC(16:0/0:0)[U] / PC(16:060:0)[rac) C24HS0NOTP 495 }
137.112264043691 — I2 4-(1-hydroxy-2-(methwiamino)ethylphenol COH13NO2 167
'?8 i 2:6455’ : 2 PYRITHYLDIONE CSHI3NO2  167.094628656
b ildialt 2 METARAMINOL C9H13NO2  167.094628656C07146 Not
"50'3*308' 352445 2 4-Methoxytyramine COHI1INO2  167.094628665
1406.34252837084 = :7 o-Methyldopamine (3-methoxytyramine) COHI3NO2 167
2 Phenylephrine C9H13NO2  167.094629 C07441 Not
. Methyldopamine COH13NO2 167.094629
. Paste the m/z values or load data from a local file |, ... noseuoepnedine contanos 167 094529
= 4 3-Methoxytyramine COHI3NOZ  167.094529
— | W N-(3&alpha;.1 2&alpha;-dihydroxy-5&beta-cholan-24-oyl)-glycine C26
¥ \
CADocuments and SeltinasWz3NDesklionDemoDatalnouts\Demo 1 | :4 Chenodebivaicoshotato CIBHAINOGS 443314096 005—‘_
| Bronse { O L EXpOI’t results el
ALl TN ExporttoLocal |
B STATUS Search the databases
Searching Lipid Maps, RIRASR WAL ... lﬁ

Progress has been completed £0%

80%




Software tools for GC-MS Metabolomics
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Software Tools for GC-MS

o Commercial

* ChromaTOF®— LECO
* MassHunter — Agilent

« Free

« AMDIS: Automated Mass Spectral Deconvolution and Identification

System
« NIST MS Search

» Tagfinder

63



AMDIS

Raw data visualization

S5 AN DIS Chromatog
File Anaslyze Mode View Library Options Window Help
TA\HP\CAL.D\DATA.MS

0 s
Time: 526 645 7.65 884 1037 1190 1344 1497 1650 18.03 1956 21.09 2262 24.15 2568 27.21 2874 30.28 31.81 3334 3486
Abundance [23.6] | Scan 1382 (15.738 min) and Manually Extracted spectrum

100
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AMDIS

Result visualization

= AMDIS Chromat:
File Analyze Mode View Library Options Window Help
k' TA\HP\CAL.D\DATA.MS

Run || Rescale || Inlo... ” ’
T IS o T

(7), 75 components (v)

0
Time: 526 645 7.65 884 1037 1190 1344 1497 - 16.50 18.03 19.56 21.09 2262 24.15 2568 27.21 2874 30.28 3181 3334 3486
Abundance [1.93%] 432%9. 3 ? Diazene, dimeshyl
— CommT

0
Time: 4282 4200 4299 4307 4316 4324 4333 4341 4350 4359 4367 4376
Scan 46 (4.324 min) and Extracted (4.327 min

90 100 110 120 130 140 150 160
| Library Hit 1/3: ? Diazene, dimethyl- and Extracted spectrum
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NIST MS Search
GUI

®File Search View Tools Qptions Window Help -|®| x|

CERSLANSE - ?

@|%»| | 52| [1- Component at scan 46 (4.327 min) M~ | @ | - |®)| & |G|

1 (A) Component at 46 (4.327 min) [ ..|: 2 (L) Octadacancic acid - Name: Component at scan 46 (4.327 mn) [Model = +58u] n C:\NISTDEMO\AMDIS32\DA
. soan S ETmall- 20 Sl © MW N/A D2 11 DB Text Fie
' 0 — :
: ! 43993] 58530| 100 77
? ; OH < 58 Symomms:
: 504 ? o Synonyms
|< Names ) Structures / : Spec List 100
— v by v v v } v
manib; 2378 total spectra 40 50 60 70 80 90 100 110
1 (Text File) Componeant at scan 46 (4.327 min) [Model = +58u] in C:\NISTDEMO\AMDIS32\L | < | L J ’
\ PlotText of Search Spectrum A Pt of Search Spectrum A Plct/Text of Spec st/
1
o 58
. i ! 100
40 42 |44 58
1000 43
# |Lb | Mach | RMach | Prob (%) | Neme | . 40 &5 50 55 60 65 70 7 80 g5 30 3 100 105 110
1 M 245 929 657  Acet. ’=' lalomponent 2t scan 45 (5.327 min) [Model = +53u]in C\NLT Head to Tad MF=845 RMF=325 v Acetone
2 M 823 905 259 Ethe .. ; li Difference A HOMET!IIA Sde by Sde A Scbtracten J 845 S2SR E5.7TP
3 N 774 774 533 1-Pro.. Name - Acetone p
& M 733 806 121  Propy.. we]  # Fomula: C3HgO ~
5 M 719 790 0.76 Butane MW: 58 CASE: 67-64-1 NISTH: 114413 |D&: 528 DB: mainkb 2
6 M 713 713 059 Pent... Other DBs. Fne, TSCA. RTECS, EPA, USP, HODOC, NIH, EINECS, IRDB il
8 M & 679 014 Aceti 50- 43995) 58248| 151201 42 %] 27 70
9 M 672 672 011 Meth 26 49] 39 46| 14 45| 29 5] 38 28
0 M 637 637 002 2He 58 0 Smoovmg;
now 612 673 000 Eho 3 Hanne
2 M 599 599 000 2He | l 3 Demetin fetone
12 M 598 658 000 lIsobu ot v v v v ' . 4 Dmethyformaldshyde -
14 M 550 649 0.00 2-He 40 50 60 70 80 90 100 110 € A0t h bumhmn :
T AN arg ~ |} imainkb) Acetone <« mn )
| N - e WnLib = 211, HIELISt | |\ PlotText of Hit APt o7 15t 7

Ident Ident



Software tools for Statistical Analysis
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Stats and Machine Learning

o Commercial

 SIMCA
* Mass Profiler Professional (MPP) — Agilent

e and more ......

« Free
« MetaboAnalyst

« R
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MetaboAnalyst

Module
selection

| |
i [ Biomarker analysis ] [ Power analysis ] :

69
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Other software tools

« COMSPARI
 COMparison of SPectral And Retention Information

« MathDAMP
« Mathematica package for Differential Analysis of Metabolite Profiles

« MSFACTs

« Metabolomics Spectral Formatting, Alignment and Conversion Tools

and many more ......
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Thank You!



