Class on 02-03-20

Looking at the data with a 2D view

Formula C21H18011
lonization type | [M-HJ- v
Charge 1

miz tolerance  0.002 mz or 3 ppm

OK Cancel
Type of plot Resampled data &
Raw datafiles Neg_ G5 mzXML As selected in main window ~
Scans MSlevel-1 | Setfilters Clear filters
mz 4450745 - 14450786 Auto range From mass From formula

OK | Cancel | Help

2/4/2020
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Set the run time for GenGIcA

Scan number =

Base Filtering Integer
Retention time 10 =41 22 min.  Autorange
MS level 1

Scan definition
Polarity - -2

Spectrum type Any v
|Include only spectra of this !ypel

OK Cancel

[Neg_G5.mzXML: 20 view
[Neg_G5.mzXML]: 2D view

4450780
4450785
4450784
4450783
4450782
4450781
248,0780 i A J
5778 Mass window is too tight
4450778
4450777
4450778
4450775
4450774
4450773
4450772
4450771
4450770
445.0768
4450788
445.0707
4450768
445.07¢5
4450764
4450783
445.0702
445.0761
4450760
4450750
4450758
4450757
4450758
4450755
4450754
4450753
445.0752
4450751
4450750
wusaran
4450748
445.0747
4450748
4450745 - - - - -
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Reset the retention time and mass ranges

Retention time

Auto range O

Minimum 15.00

Maximum 17.00

Auto tick size

Tick size 0.10

miz

Auto range O

Minimum 445.0300

Maximum 4451300

Auto tick size

Tick size 0.0050
0K Apply Cancel

mz

4451300
4451250
445.1200
4451150
4451100
245.1050
4451000
445.0050
245.0900
4450850
445.0800
245.0750
4450700
445.0050
4450800
445.0550
4450500
4450450
245.0400
4450350

4450300 - .
1500 1510 1520 1530 1540 1550 1580 1570 1580 15680 1600 16.10 1620 1630 1640 1650 1660 1670 16.80

Retention ime

[Neg_G5.mzXML]: 2D view

16.90

17.99
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Select // and masses

Scan number =

Base Filtering Integer

Retention time 10 - |22 min. | Autorange
MS level d

Scan definition
Polarity - v Noise level 1e2
Spectrum type Any v Scale level 5

Wavelet window size (%) 30 %

0K Cancel
[ Show preview
Raw data files 6 selected As selected in main window v
Scans MS level: 1 Setfilters Clear filters OK Cancel Help
Mass detector Centroid | -
Mass list name masses
Output netCDF filename (optional) [] last

OK Cancel Help

The initial raw files now have masses

Project Raw data methods Feature list methods Visualization Tools Windows Help
# [L1 #1654 @ 1228 MS1p- A
|t #1655 @12.30 Ms2 (965.9631) p
|kt #1656 @12.30 M52 (303.0190) p -
|k #1657 @12.31 MS2 (408.1716) p -
i m #1658 @12.31MS1p-
|kt #1650 @12.33 Ms2 (303.0193)p -
|k #1660 @12.33 MS2 (391.1377) p -
|kt #1661 @12 33 MS2 (409.4723)
|t #1662 @12.34 MS2 (443.1743)
|k #1663 @12 34 MS2 (505.1346)
[l #1664 @1234 MS1 0 - _—
[E] masses “«
|k #1685 @12 36 MS2 (112.9883)
|k #1666 @12.26 MS2 (174.9578)
|kt #1667 @12.37 Ms2 (391.1388)
|k #1668 @12 37 MS2 (505.135
|kt #1689 @1238 Ms1p-
|ht #1670 @12.30 Ms2 (112.9884)
|kt #1671 @12 40 MS2 (410.1483) p
|by #1672 @ 1241 Ms1p-
|kt #1673 @12.42 Ms2 (174.9579) p -
|kt #1674 @12.43 Ms2 (218.0701)p -
|kt #1675 @12.43 Ms2 (235.9279)
|ht #1676 @12.44 ms1p-
|kt #1677 @12 45 M52 (218.0600) p
|k #1678 @12.45 Ms2 (235.9279)
|ht #1679 @12.45 Ms2 (356.1831) p -
|kt #1680 @12 46 MS2 (423.2248) p
|kt #1681 @12 46 MS2 (434.1505) ¢
i - Sl

it Feature lists

5o oo

=

=

=
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Go to // and select ADAP chromatogram
builder

First set the retention time range

Scan number

Base Filtering Integer

Retention time: 10 - |22 min. | Autorange
MS level 1

Scan definition

Polarity 5

Spectrumtype Any ~

OK Cancel

Setting the parameters

Raw data files 6 selected As selected in main window v
Scans - 22.00 min Setfilters Clear filters
Mass list masses Choose...

Min group size in # of scans |5

Group intensity threshold 1e2

Min highest intensity 1e2
miz tolerance 005 miz or |5 ppm
Suffix chromatograms

ADAP Module Disclaimer:

If you use the ADAP Chromatogram Builder Module, please cite the MZmine2 paper and the following article:
y M New

Extracted

OK Cancel Help

10
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Mass chromatogram file content

Project Raw datamethods Feature list methods Visualization Tools Windows Help
L Raw data files [=-E]

| Neg_GB.mzXML chromatograms

# & Neg_Cd.mzXML L #161.9921 miz @20.28
3 12 Neg_C5.mzXML L #261.9976 mz @19.10
# 5 Neg_C6.mzXML L #3620035 miz @17.57
# 5 Neg_G4 mzXML L #462.0008 miz @16.89
3 15 Neg_G5.mzXML L #562.0164 mz @19.00
# 5 Neg_G6.mzXML

L #6620220 miz @19.00
_L #7 620201 mz @17.51
_ A #868.9987 miz @18.48
L #969.0057 miz @16.89
_ #1069.0137 miz @19.02
_A #1169.0302 miz @18.97
L #1279.9639 miz @17.51
_) #1381.9581 iz @17.49
_A #1491.0053 mz @18.76
_L #1591.0111 miz @17.70
_) #16920543 miz @13.21
_L #17 96.9620 m/z @17.75
L #18106.0454 miz @17.51
_k #19107.0517 miz @15.17
_A #20 112.9875 miz @20.31
L #21113.0012 miz @17.54
_A #22113.0073 miz @17.83
_A_ #23113.0130 miz @20.17
L #24113.0238 miz @16.83
_) #25113.9893 miz @17.78
A #26 114.0586 miz @18.70
L #27 116.0374 miz @16.53
L #28116.0532 miz @17.81

11

Selecting files for chromatogram
deconvolution

Project Raw data methods Feature listmethods Visualization Tools Windows Help

U}. Raw data fies 1 ‘[:_: Eéaturé lists

& Neg_C4.mzXML # Neg_C4.mzXML chromatograms
& 3

Neg_C5.mzXML Neg

C5 mzXML chromatograms

=
® = Neg_C6.mzXML Neg_C6.mzXML chromatograms
# 2 Neg_G4.mzXML
@ & Neg_G5 mzXML mzXML chromatograms
® = Neg_G6 mzXML

Neg_G6.mzXML chromatograms

12
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Setting parameters for
deconvolution

|
| SIN threshold 5

|
S/N estimator Intensity window SN~
min feature height 100

coefficient/area threshold 30
Peak duration range 0.01 - | 8

RT wavelet range 0.01 - Iu 30

[[] Show preview

ADAP Module Disclaimer:

If you use the ADAP Chromatogram Deconvolution Module, please cite the MZmine2 paper and the following
article:

Myers OD, Sumner 8], Li S _Barnes S_ Du X: One Step Forward for Reducing False Positive and False Negative
Compound Identifieations from Mass Spectrometry Metabolomics Data: New A lgorithms for Construeting
Extracted

Ion Chromatograms and Detecting Chr ic Peaks. Anal Chem 2017, DOI:

10.1021/acs analchem . 7b00947

OK Cancel Help

13
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Content of the deconvoluted files

je: Raw data methods Feature listmethods Visualization Tools Wi Help

Raw data files k;j Feature lists

= Neg_C4.mzXML # | Neg_C4.mzXML chromatograms

= Neg_C5.mzXML + Neg_C5.mzXML chromatograms

& Neg_C6 mzXML # £ Neg_C6 mzXML chromatograms

& Neg_G4 mzXML # 7| Neg_G4 mzXML chromatograms

= Neg_G5 mzXML + Neg_G5 mzXML chromatograms

& Neg_G6 mzXML # | Neg_G6 mzXML chromatograms
+ Neg_C6.mzXML chromatograms deconvoluted
+ Neg_C4.mzXML chromatograms deconvaluted
+ Neg_G5 mzXML chromatograms deconvoluted
+ Neg_G4 mzXML chramatograms deconvoluted
+

_A_#159.0170 vz @17.25
_L #261.8035 mz @19.08
_A_#361.8035 miz @20.35
_A_#461.8034 m/z @16.08
_L_#561.8063 miz @16.58
_L_#661.8066 miz @17.83
_L_#7 62,0070 m/z @19.03
_L 8620165 mz @12.03
A #9620165 mz @11.20
_A_#1062.0198 mz @11.20
A #1620313mz @17.23
_L_#1262.0369 miz @18.95
_A_#13 620360 mz @17.11
L #14620369 miz @14.91
_L_#1562.0368 miz @12.66
A ™16 62.0450 m/z @20.43

14
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A single deconvoluted ion feature

|#887 445.0749 m/z @16.34

File Name Mass RT Height Area
Neg_G1l.mzXML 445.0749 1634 5.5E3 5.7E4
15
Isotope grouping
Feature lists 6 selected As selected in main window v
Name suffix deisotoped
m/z tolerance .005 miz or |10 ppm
Retention time tolerance 0.5 absolute (min)
Monotonic shape O
Maximum charge 1
Representative isotope Mostintense v
Remove original peaklist []
OK Cancel Help
16
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Project Raw data methods Feature

|\ Raw data files

# &5 Neg_C4.mzXML
Neg_C5 mzXML
Neg_C6 mzXML
Neg_G4.mzXML
Neg_G5.mzXML
Neg_G6.mzXML

Gi

+
+
+
+
+

GGG

othods  Visualization  Tools

De-isotoped files

Windows Help

+ Feature lists

% | Neg_C4.mzXML chromatograms

Neg_C5 mzXML chromatagrams

Neg_C6 mzXML chromatograms
Neg_G4.mzXML chromatograms
Neg_G5.mzXML chromatograms

Neg_G6 mzXML chromatograms

Neg_C4 mzXML chromatograms deconvoluted
Neg_C5 mzXML chromatograms deconvoluted
Neg_C6 mzXML chromatograms deconvoluted
Neg_G4.mzXML chromatograms deconvoluted
Neg_G5.mzXML chromatograms deconvoluted
Neg_G6 mzXML chromatograms deconvaluted
Neg_C4.mzXML ch
Neg_C5 mzXML
Neg_C6 mzXML
Neg_G4.mzXML chr 9 deconvoluted d ped
Neg_G5.mzXML chromatograms deconvoluted deisotoped
% | Neg_G6.mzXML chr

il dec

FEHEFEEHEEEHEEEEE S

17

Feature lists
Feature list name
miz tolerance

RT tolerance

RT tolerance after correction
RANSAC iterations
Minimum number of points

Threshold value

Linear model

Require same charge state

Peak and chromatogram alignment

6 selected As selected in main window =

Aligned feature list

01 miz or 10 ppm
05 absolute (min) v

03 absolute (min)

0

90 %

s

a

a

Show preview of RANSAC alignment

Neg_C6.mzXML cf deco i~

Neg_G6.mzXML ct decol i 1 v

Preview alignment

18
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Neg_Cé.mzXML

2250
22.00
2150
21.00
2050
20.00
19.50

Z 1000
1850
18.00
17.50
17.00
16.50
18,00
15.50

15.00

1450

14.00

1350

Neg_G6 mzXML cl

13.00

1250

12.00

1150

11.00

10.50

10.00

vs Neg_G6.mzXML

1200 13.00 14.00 1500 16.00 17.00 18.00 19.00 20.00 21.00 200
Neg_CB m2XML ams RT
@ Aigned pairs @ Non-algned pars — Model

19

Project Raw data
|/ Raw data fies

S

HEEEE

ot

i

(LRl

[

Neg_C4.mzXML
Neg_C5.mzXML
Neg_C6 mzXML
Neg_G4.mzXML
Neg_G5.mzXML
Neg_G6.mzXML

The aligned file appears

ture listmethods Visualization Tools Windows F

F

i:;: Feature lists

Neg_C4.m2XML chromatograms

i | Neg_C5.mzXML chromatograms

: | Neg_C6.mzXML chromatograms
Neg_G4.mzXML chromatograms

: | Neg_G5 mzXML chromatograms

Neg_GB mzXML chromatograms

Neg_C4 mzXML chromatograms deconvoluted
Neg_C5.mzXML chromatograms deconvoluted
| Neg_C6.mzXML chromatograms deconvoluted
Neg_G4 m2XML chromatograms deconvoluted
: | Neg_G5 mzXML chromatograms deconvoluted
Neg_GB6 mzXML chromatograms deconvoluted

deconvoluted deisotoped
AL chromatograms deconvoluted deisotoped

AL chromatograms deconvoluted deisotoped

omatograms dec:

ML chromatograms d

6. mzXML chromatograms deconvoluted dej
Aligned feature list

voluted deisotoped
nvoluted d

EREERREERREEEEEEREEBED

20
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Project Raw data methods Fealure list methods Visualization Tools Windows Help

Content of the aligned file

L Raw data files

GEGGGEG

Neg_C4.mzXML
Neg_C5.mzXML
Neg_C6 mzXML
Neg_G4 mzXML
Neg_G5 mzXML
Neg_G6.mzXML

Aligned feature list

_L #1427.1796 miz @18.84
L #2283.0826 miz @14.80
_L #3411.1288 miz @11.12
_A #4144.0468 mz @17.13
L #53411202 iz @16.78
_L_ #6187.0077 miz @15.14
_A 7 567.1694 mz @14.73
_L #8.275.0956 miz @18.67
_L_ #9361.201 miz @20.27
_A_ #10201.0011 miz @17.07
L #11441.1583 miz @15.09
L 12823.2500 miz @11.12
_A #13 443.1738 miz @13.67
L #14186.1147 miz @17.80
_L_ ™15 369.1563 miz @21.39
_A #16 319.1221 miz @18.43
L #17178.0520 miz @13.20
_L_ 18 4041913 miz @13.32
_L_#19.291.0006 miz @16.43
L #20216.1249 miz @16.53
_L_ #21349.0020 miz @18.09
_L_ #22 407.1006 miz @12.69
L #23537.2321 miz @18.45
_L #24198.1141 miz @18.66
_L_#25275.0067 miz @18.18
L #26587.3053 miz @17.35
_L_ #27273.0022 miz @13.43
_L_#28 377.1963 miz @16.76

21

Initial version of the aligned table

\Windows
D mz Identity: Comment
Average Neg_CA.mzXML | Ne
'D miz RT o, ‘ Somnon Feakenps Status Height | Area | status
1 427.1796 18.84 I (D) 2465 2186 (]
2 2830826 1480 I . 16E5 12E6 .
3 4111264 1.12 | @ 1368 84ES @
4 144.0468 1743 ' [3) 1.3E5 1.2E6 ®
5 | ser12 16.78 | | . 1.2€5 9.6E5 [ ]
§ 187.0077 15.14 | [ ) 1185 1.2€6 o
7 5671694 1473 ] [ ] 1.1E5 5.3E5 ®
8 275.0956 1867 [ ] 84E4 6.7E5 ®
9 [ 3s120m 2027 ' | ) 83E4 7.085 ®
10 2910911 1707 J 9] 7564 6.6E5 @D
11 4411583 15.09 . 6.7E4 47E5 .
12 8232590 1112 | . 6.5E4 3.0E5 ®
13 | wsarme 1367 | O 65E4 5.8E5 ® 7
- -

22
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Locating Gen GIcA in the table

Average |
D Peak sh
we - | RT ‘ | = |

Neg_CA.mzXML

Neg_C5mzXML

Neg_CHmzXML

Neg_G4.mzXML

Neg_G5mzXML

Neg_GBmzXML

H

Height | Area | Stalus | Height | Area | Status | Height | Area | Status | Height | Area | Status | Height | Area | Status | Height | Avea

Statu
17013 4450425 1846 . ‘ . . @ 2863 14E8 '
s | wsouss 155 ® [ ] [ ] ® 1iE2 1282
3240 450581 1358 ® 62 1ED ® ®
4815 [asosar 1ae + [ ] [E=IE =R ] o 9
19074 4450758 2038 ® [ ] [ ] [ ] 1382 S4E2
12253 4450765 1633 ® ® 28E8 2765 2163 11E 3663 244

21281 4450785 1376 L ] [ ] [ ] [ ] [ ) ® 1582 5562
000 ws13s 177 ) o = = @ ) ® o
s | wsta e I ® @ = = @ ® ® = = @
5667 4451666 1550 . [ ] 21E2 1263 . . . .
raa | Mt 1z \ ™ ® = m @ ® Y ®
ces 1451669 1617 ) ® = 1w @ ) Y Y
20049 4451705 1451 ® ] [ ® ® ® Em s
20018 .«sum 1387 ® ® ® ® [ ) o 4083 2184
20123 4451884 160 ® ® [ ] ® [ ] [ ] siE2 7260
21267 4451888 1832 ® ® [ ] [ ] ) ] 1582 6AE2
20262 4451884 1732 ® [ ] o ® [] ] 5562 4863
s | wstote tast | ° ® Y ) @ u e @ m  we
17140 4451848 14861 ® [ ] ® [ ] [ ] (LTS ]
20335 4452084 1905 { ] [ ] [ ] [ ] [ ] ® v o2E
Ll Ld
Genistein-treated samples
B Average e [ Neg_C4 mzXML I Neq_C5 mzXML I Neg_CBmzXML Neg_G4 mzXML [ Neg_G5 mzXML | Neq_G6 mzXML |
mz | RT [ | status | Height | Avea | Status | Height | Area | Staius | Height | Area | Status | Height | Area |Stas -| Height | Area | Stas | Height | Area |
B 1088 1713 | @ s rzes @ sees  toes @ edee  sses (@ a9t ases @ e 79es ) T T4es
5 11242 1678 | [ ] 1285 9sges ) 1385 e @ 86El 4764 1665 136 ) ated 2385 @ B2E4  53E5
& oo s @ 5 e @ et s @ ooee e @ dees  oses @ 476 9ies ) BiE 4ses
9 3612011 2027 | ® B34 T0E5 s264 2565 1665 1266 @ 1665 1165 @ 28 1288 @ S3E4 2268
10 Tamom wror ® 7564 6sEs ) EECIETT NN 2668 2165 es 1265 [ECEERRCE ] 2984 2785
“ 16117 1780 @ oo s @ eom 205 @ oo0m  6ses (@ e sees @) 208 1565 () s0m ziEs
| o wa @ s dees @ s caes @ 2aee e @ s rses @ e 1o @ zem  des
v o 1z @ st s @ st sms @ 0w siE @) Te  sies @ i7E e @ ese som
1 oo nn j [ ] s7e4 3485 ) 2164 16e5 @) eies 2765 ) 2res 1385 @ e 6ees () 244 1485
1 2910906 1643 I @ s wies @ esm 25 (@ 2eee  ises @) o 4oes @) ared 1265 @) siE zoss
20 2161209 1653 | @ s s @ @ o oves @ 2z 1ses ) 2em 205 () 2z 6
5 sz 1ass [ @ o soms @ s 2ses @ 9 iiEs @ e roes @ 1see e @) sem 28
2 B l [ ] 43 aEs @ [REIEEE-R 10es sees @ ates s @ LU 14E4 B9E4
0 ) I @ s ses @ 2w 1es @ siee  zees (@ ares  ezes (@) zse 1265 () 2iE dses
2| s e I @ e s @ e 25 @ e ses @) a9 2nes ) 29m 265 ) dam zaEs
£ 1720987 1672 ® 3284 2585 ) 138 1085 @ st siEs @ 5381 a0E: @ 13E¢ 97E4 ® 1584 1265
E 750304 1200 | @ e 2085 ) ® 240 s @ s 2665 @ wEs 2085
8 2120033 133 | @ e s @ 21ee 1985 @ 66« 1765 ) 96 1ees ) 2ae 2685 () 2564 2685
o | o 1o @ e s @ se 2k @ 2w s @ ree taes @ e e 2 res
“ 1151988 1914 | o e e @ ® e s @ ne s @ sEr 21 @ TiEd TaE
© | s s [ @ re e @ e e @ dee  2mEs @ 1 13 @ 1ee see @) 14E vsed

24
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Exporting the aligned table

Feature lists Aligned feature list Specific feature lists

Filename Class_neg_1

Field separator

[ Export row 1D ~l Al
| Export row miz
(] Export rowm Clear
[ Export row retention time
Export common elements [ Export row identity (main ID)
] Export row identity (all IDs)

[C] Export row identity (main ID + details)

[J Export row comment v
[JPeakRT end i
[ Peak duration time Clear
[] Peak height

Export data file elements [ Peak area

[JPeak charge

[J Peak # data points

[J Peak FWHM v
Export quantitation results and other information [ ]

Identification separator
Filter rows ALL

oK Cancel Help

25

Class exercise

* Load the C4-C6 and G4-G6 .mzxml files

* Locate the ions that have the ion (in negative) for p-
ethylphenol glucuronide (C;,H,30-) an p-ethylphenol
sulfate (CgH,,0,S) - what are their m/z values:

* Get MSMS spectra of each one
* Identify all the masses in each file -— from these

generate chromatograms, and then deconvolute the
chromatograms

* Output the data into a .csv file (choose row ID, m/z,
retention time, peak height, peak area and FWHM)

* Sort the file by retention time — identify ions that are
co-eluting and are isotopes.

26

2/4/2020

13



Export to .CSV file

Export row ID
Export rowm/z
Export row retention time
Export row identity (main ID)
Export row identity (all IDs)
Export row identity (main ID + details)

Export row comment

Peak status
Peak m/z
Peak RT

Peak RT start

Peak RT end

Peak duration time

Peak height

Peak area

Peak charge

Peak # data points
Peak FWHM

Peak tailing factor

Peak asymmetry factor

27
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