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Raw Untargeted
LC/MS and GC/MS
Metabolomics data



List of mass spectra

| NON
|\ Raw data files

MZmine 2.21: New project
[ﬂt Peak lists

Vv = PosMode_IR3.mzXML

|l.1 #1 @0.00 MS1 p +

|J.| #2 @0.01 MS2 (61.0100) ¢ +
|1 #3 @0.01 Ms2 (81.5211) ¢ +
|1 #4 @0.01 MS2 (92.0250) ¢ +
L1 #5 @0.01 MS2 (105.9350) ¢ +
L1 #6 @0.01 MS2 (125.9850) ¢ +
|1 #7 @0.01 Ms2 (132.0021) ¢ +
|1 #8 @0.01 MS2 (141.9575) p +
|1 #9 @0.02 MS2 (146.9940) ¢ +

|l #10 @0.02 MS2 (158.9614) p +
|| #11 @0.02 MS2 (162.9674) p +
|1 #12 @0.02 Ms2 (182.9840) p +

|1 #13 @0.02 MS2 (188.0182) ¢ +

|1 #14 @0.02 MS2 (202.9867) p +

L1 #15 @0.02 MS2 (236.9384) c +

|1 #16 @0.03 MS2 (371.0991) p +

|1 #17 @0.03 MS1 p +
|l.| #18 @0.04 MS2 (61.0086) ¢ +

' list of scans in ra

MS scans in bl
MS/MS scans i

@ retention i
MS level
type of spectru
* p = profile
* ¢ = centroio
* t=threshg
polarity of ionization

* 4+ = positive

|1 #19 @0.04 MS2 (105.9352) ¢ +
|1 #20 @0.04 MS2 (112.9546) p +
|1 #21 @0.04 MS2 (125.9859) ¢ +
|| #22 @0.04 MS2 (132.0027) ¢ +
|l| #23 @0.04 MS2 (141.9574) c +
|1 #24 @0.04 MS2 (146.9953) p +
[l 1 #25 @004 MS2 (153.0123) ¢ +

asks in progress...

Item Priority Status ‘% done

@3248MB free

[11:37:34 PM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED




One mass spectrum

( | NON ) MZmine 2.21: New project

”I I HLIITD WLL.L/ VIDL \HLO.LUD/) P T+

|
|1 #2394 @12.27 MS2 (438.2381) p + it Peak lists
|1 #2395 @12.28 MS1p +
|1 #2396 @12.29 MS2 (102.0327) p +
|1 #2397 @12.29 MS2 (209.0767) p +
|1 #2398 @12.29 MS2 (345.1433) p +

IL| #2399 @12.20 Ms2 (387.2001) p + [ NON | Spectrum: [PosMode_IR3.mzXML; scan #2415]

|J| #2400 @12.30 MS2 (438.2371) p + PosMode_IR3.mzXML scan#2415 @12.36 M51 p +, base peak: 438.2378 m/z (1.6E5)

|1 #2401 @12.30 MS2 (681.1628) p + Scan definition: Full e
|.|.|.|.|..|. #2402 @12.31 MS1 p + T3 7378
o] #2403 @12.32 MS2 (147.0418) p + 1.6E5 - | I3
|1 #2404 @12.32 MS2 (209.0781) p + L"

L] #2405 @12.32 MS2 (339.1152) p + 1.4E5 | |

|| #2406 @12.33 Ms2 @33.11270p+ A || L T

Llh.l #2407 @12.33 MS2 (681.1641) p + 1.2E5 1 ‘
|l #2408 @123 M1+ & |
|1 #2409 @12.35 MS2 (125.9851) ¢ + 1.0E5 |
L1 #2410 @12.35 MS2 (147.0430) p + E
|1 #2411 @12.35 MS2 (219.6225) p + 3 B.0E4

|1 #2412 @12.35 MS2 (433.1113) p + =

Llh.l #2413 @12.36 MS2 (565.1556) p + 6.0E4 1
|1 #2414 @12.36 MS2 (579.1645) p +

;2415 01236 w10+ 4064
|l| #2416 @12.37 MS2 (122.0575) p +

|1 #2417 @12.37 MS2 (177.0545) ¢ + 2.0E4 - 147.0436
|1 #2418 @12.37 MS2 (219.6214) p +

|1 #2419 @12.38 MS2 (339.1144) p + 0

2592.2029

545.1554

| TR . A Aoa i

400.0000 £00.0000

asks in progress...
Item

— Scan #2415

Peak list:

[11:37:34 PM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXN



One mass spectrum

00 @ MZmine 2.21: New project

lluh.l HLIITD WLL.L/ VIDL \HLO.LUD/) P T+ I-tlt Peak Iists
|| #2394 @12.27 MS2 (438.2381) p +

|J] #2395 @12.28 MS1p +
|1 #2396 @12.29 MS2 (102.0327) p +
|1 #2397 @12.29 MS2 (209.0767) p +

|1 #2398 @12.29 MS2 (345.1433) p + . T

ILL| #2399 @12.29 Ms2 (387.2001) p + ® O Spectrum: [PosMode_IR3.mzXML; scan #2415]

|J| #2400 @12.30 MS2 (438.2371) p + PosMode_IR3.mzXML scan#2415 @12.36 MS1 p +, base peak: 438.2378 m/z (1.6E5)
|1 #2401 @12.30 MS2 (681.1628) p + Scan definition: Full 2T

|1 #2402 @12.31MS1p + 4.5E3 |

|l #2403 @12.32 Ms2 (147.0418)p+ A | | v}

227

|J| #2404 @12.32 MS2 (209.0781) p + 4.0E3 L"
|1 #2405 @12.32 MS2 (339.1152) p +
|l #2406 @12.33 MS2 433.1127) p + 3IsE3
|1 #2407 @12.33 MS2 (681.1641) p +
|[L] #2408 @12.34 Ms1 p + 3.0E3 | T—,
|1 #2409 @12.35 MS2 (125.9851) ¢ + by 549.1594

= 2.5E3 |
|| #2410 @12.35 MS2 (147.0430) p + 9
| #2411 @12.35 MS2 (219.6225) p + s
|| #2412 @12.35 Ms2 (433.1113) p + g 24083

#2413 @12.36 MS2 (565.1556) p +

I @ ( P 1.5E3 |

Ll #2414 @12.36 MS2 (579.1645) p +

TR -2415 01255 w1+

|l| #2416 @12.37 MS2 (122.0575) p +

|1 #2417 @12.37 MS2 (177.0545) ¢ + 5.0E2 I I II | 4
|1 #2418 @12.37 MS2 (219.6214) p + B R T ' | N D | . L
Lll..l #2419 @12.38 MS2 (339.1144) p + 0.0E0 : . . . y
asks in progress 200.0000 400.0000 600.0000 800.0000 1000.0C
Item
m/z

— Scan #2415

Peak list:

| [11:37:34 PM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED



One mass spectrum

( | NON ) MZmine 2.21: New project

|
WLl #£29> WIZ.Z7 MISZ\#Z0.2US7J P T I_ﬂ_t Peak lists
|| #2394 @12.27 MS2 (438.2381) p +
|1 #2395 @12.28 MS1p +
|1 #2396 @12.29 MS2 (102.0327) p +
|1 #2397 @12.29 MS2 (209.0767) p +

|1 #2398 @12.29 MS2 (345.1433) p +
L] #2399 @12.20 Ms2 (387.2001) p + | NON Spectrum: [PosMode_IR3.mzXML; scan #2415]

|J| #2400 @12.30 MS2 (438.2371) p + PosMode_IR3.mzXML scan#2415 @12.36 M51 p +, base peak: 438.2378 m/z (1.6E5)

|1 #2401 @12.30 MS2 (681.1628) p + oNfinition: Full LT
|l #2402 @12.31 MS1p +
|1 #2403 @12.32 MS2 (147.0418) p + 1.6E5 Bz

lll #2404 @12.32 Ms2 209.078)p+ A | ¢ o
L] #2405 @12.32 MS2 (339.1152) p + 1.4E5 |
|L| #2406 @12.33 Ms2 433.1127)p+ A [ ¢ (& =
Llh.l #2407 @12.33 MS2 (681.1641) p + 1.2E5 1
|| #2408 @12.34 MSLP+ & | o
|1 #2409 @12.35 MS2 (125.9851) ¢ + 1.0E5
|l #2410 @12.35 MS2 (147.0430) p + [
|1 #2411 @12.35 MS2 (219.6225) p + 3 B.0E4

|1 #2412 @12.35 MS2 (433.1113) p + -

Llh.l #2413 @12.36 MS2 (565.1556) p + 6.0E4 1
|1 #2414 @12.36 MS2 (579.1645) p +

TR-2:25 0223051 084

|l| #2416 @12.37 MS2 (122.0575) p +

2592.2029

Llh.l #2417 @12.37 MS2 (177.0545) ¢ + 2.0E4 147.0436
Llh.l #2418 @12.37 MS2 (219.6214) p + | .l 549.1594
L] #2419 @12.38 MS2 (339.1144) p + 0.0ED - — e —— . e — : :
I 200.0000 400.080 600.0000 800.0000 1000.0C
Item
m/z

— Scan #2415

Peak list:

[11:37:34 PM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED



Zoom 1n one mass spectrum

| ® 0@ MZmine 2.21: New project

Iluh.l HLIITD WLL.L/ VIDL \HLO.LUD/) P T+ I-ﬂt Peak Iists
|| #2394 @12.27 MS2 (438.2381) p +

|1 #2395 @12.28 MS1p +

|1 #2396 @12.29 MS2 (102.0327) p +
|1 #2397 @12.29 MS2 (209.0767) p +
|l #2398 @12.29 MS2 (345.1433) p +

L1 #2399 @12.29 Ms2 (387.2001) p + 00 @ Spectrum: [PosMode_IR3.mzXML; scan #2415] |
|J| #2400 @12.30 MS2 (438.2371) p + PosMode_IR3.mzXML scan#2415 @12.36 M51 p +, base peak: 438.2378 m/z (1.6E5)
Lh,_l #2401 @12.30 MS2 (681.1628) p + Scan definition: F2,l
|1 #2402 @12.31MS1p + TIBZITE
|1 #2403 @12.32 MS2 (147.0418) p + 1.6E5 EE
|l #2404 @12.32 MS2 209.078D)p+ L e

|J| #2405 @12.32 MS2 (339.1152) p + 1.4E5

| #2406 @12.33Ms2 @33.11270p+ L[| 0 T

|l #2407 @12.33 MS2 (681.1641) p + 1.2E5 .
| #2408 @12.34 Ms1p + pI’Oflle mode L
|1 #2409 @12.35 MS2 (125.9851) ¢ + 1.0E5

|1 #2410 @12.35 MS2 (147.0430) p +
|1 #2411 @12.35 MS2 (219.6225) p +
|l #2412 @12.35 MS2 (433.1113) p +
|1 #2413 @12.36 MS2 (565.1556) p + 6.0E4
|1 #2414 @12.36 MS2 (579.1645) p + 439.2430

IMY#2415 @12.36 MS1 p + 4.0E4

th_l #2416 @12.37 MS2 (122.0575) p +

Intensi
2]
(]
g

|1 #2417 @12.37 MS2 (177.0545) ¢ + 2.0E4
|1 #2418 @12.37 MS2 (219.6214) p + J L 440;454 441.2390
|1 #2419 @12.38 MS2 (339.1144) p + 0.0EQ =
asks in progress J 438.0000 438.5000 439.0000 439.5000 440.0000 440.5000 441.0000 441.5000
Item
m/z
— Scan #2415

Peak list:

[11:37:34 PM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED




Mass spectra in centroid mode

MZmine 2.21: New project

0O

=

> |[Ll #2408 @12.34 MS1 p +

|1 #2409 @12.35 MS2 (125.9851) ¢ +
|1 #2410 @12.35 MS2 (147.0430) p +
|1 #2411 @12.35 MS2 (219.6225) p +
|l #2412 @12.35 MS2 (433.1113) p +

[ﬂt Peak lists

-

|1 #2413 @12.36 MS2 (565.1556) p + [ NON | Spectrum: [PosMode_IR3.mzXML; scan #2415]
[l #2414 @12.36 M52 (579.1645) p + PosMode_IR3.mzXML scan#2415 @12.36 MS1 p +, base peak: 438.2378 m/z (1.6E5)
v Lll-l #_2.415 @12.36 MS1p + Scan definition: F2,l
|1 #2416 @12.37 MS2 (122.0575) p + 16650 4 VN e
|1 #2417 @12.37 MS2 (177.0545) ¢ + [
|l #2418 @12.37 MS2 (219.6214) p + w59ty | g
|1 #2419 @12.38 MS2 (339.1144) p +
Ll #2420 @12.38 MS2 (454.2271) ¢ + 1.7E5 |
|Ll #2421 @12.38 MS2 @493.2792p+ (¢ WO}
|1 #2422 @12.38 MS2 (565.1556) p + 1.0E5S |
#2423 @12.39 MS2 (579.1641) p + « +r v 0 S
> ﬁ #2424 @12.39 MS1 p + g
: P 3 8.0E4 -
|1 #2425 @12.40 MS2 (81.5202) ¢ + £
|1 #2426 @12.40 MS2 (122.0598) p + 6.0E4 |
|1 #2427 @12.40 MS2 (141.9572) ¢ + 439.2430
|1 #2428 @12.41 MS2 (351.1803) p + 4.0E4 |
|| #2429 @12.41 MS2 (454.2327) ¢ +
|1 #2430 @12.41 MS2 (493.2782) p + 2 .0E4 |
> |fLl #2431 @12.42 MS1 p + 440.2464
Llh.l #2432 @12.43 MS2 (81.5202) ¢ + 0.0E0 - ettt JﬂL
1 438.5000 439.0000 439.5000 440.0000
asks in progress...
Item
m/z
— Scan #2415 M Mass list masses
- Peak list: < -
[1:34:26 AM]: Processing of task Detecting masses in PosMode_IR3.mzXML done, status FINISHED @294 NBfree




Mass spectra in centroid mode

| NON ) MZmine 2.21: New project
. N [ﬂt Peak lists

=

> |[Ll #2408 @12.34 MS1 p +
|1 #2409 @12.35 MS2 (125.9851) ¢ +
|1 #2410 @12.35 MS2 (147.0430) p +
|1 #2411 @12.35 MS2 (219.6225) p +
|l #2412 @12.35 MS2 (433.1113) p +

|lu1 #2413 @12.36 MS2 (565.1556) p + [ NON ) Spectrum: [PosMode_IR3.mzXML; scan #2415]

L1 #2414 @12.36 M52 (579.1645) p + PosMode_IR3.mzXML scan#2415 @12.36 MS1 p +, base peak: 438.2378 m/z (1.6E5)
v ||l #2415 @12.36 MS1 p + scan definition: Full 0 TE

E 438.2378

E?

|1 #2416 @12.37 MS2 (122.0575) p + 16E5 /| TR e
|1 #2417 @12.37 MS2 (177.0545) ¢ + il
|| #2418 @12.37 MS2 (219.6214) p + ) .
|l #2419 @12.38 MS2 (339.1144) p + AR
Ll #2420 @12.38 MS2 (454.2271) ¢ + 1.7E5 -
|l #2421 @12.38 MS2 493.2792p+ W || by
|1 #2422 @12.38 MS2 (565.1556) p + 1.0E5
L] #2423 @12.39 MS2 (579.1641) p + « | SH 00| =
> |l #2424 @12.39 MS1p + § 8.0E4
|l #2425 @12.40 MS2 (81.5202) ¢ + £
|1 #2426 @12.40 MS2 (122.0598) p + 6.0E4 -
|1 #2427 @12.40 MS2 (141.9572) ¢ +
|1 #2428 @12.41 MS2 (351.1803) p + 4. 0E4 |
|| #2429 @12.41 MS2 (454.2327) ¢ +
|l #2430 @12.41 M52 (493.2782) p + 7.0E4 -
> |fLl #2431 @12.42 MS1 p + 438 1005 4387880 -
|1 #2432 @12.43 MS2 (81.5202) ¢ + 0.0E0 - PP
u 438.2000 438.2500 438.3000

asks in progress...
Item

m/z
— Scan #2415 B Mass list masses

Peak list:

[1:34:26 AM]: Processing of task Detecting masses in PosMode_IR3
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Spectrum in centroid mode

e Data files are much smaller than files in profile mode.

e We will use the centroid data for practicing data pre-
processing using XCMS and MZmine 2.

11



LC-MS raw data in 3D

12



Raw data in 3D

3D view: [PosMode_IR3.mzXML]

PosMode_IR3.mzXML

Peak list:

13



3D to 2D

e Direct processing of the 3D data 1s NOT trivial

e Instead, we examine 2D
- Mass vs. retention time
- Total ion current vs. retention time: TIC

- Ion current vs. retention time for a particular mass:
EIC (Extracted Ion Chromatogram)

14



Mass vs. retention time map

® O 2D view: [PosMode_IR3.mzXML]
[PosMode IR3.mzXML]: 2D view

10000000
950.0000 -
SO0.0000 -
850.0000 -
S00.0000 -
750.0000 -
F00.0000 -
650.0000 -
GO0 0000
550.0000 -
SO0.0000 -
A50.0000 -
A00.0000 -
350.0000 -
I00.0000 -
250.0000 -
200.0000 -
150.0000 1
100.0000 -

S0.0000 -

1000 1200 1400 1600 1800 2000 22.00 2400 26.00 2800
Retention time

Show:  All peaks Value: from peak list:




[ NON ) 000.0115 m/z]
TIC, m/z: 49.9916 - 1000.0115 L1
e 295.1268 |.aIa
1.5E7 il
1.4E7 L
P | OSSN SUSUO AUSSON NSO NSO VO UON SNUMURNS OSSO NSO SUMUUU SN SO SUSOS U S, R
1.2E7 ‘f
Z 1.1E7

9.0E6 205.095
503.1161

Total ion intens
(s ]
=
o

6.0E6 150.0573
104.1066

352.3376

0.00 2.00 4,00 6.00 g.00 10,00 1200 14.00 16.00 18.00 20,00 2200 24.00 26.00 2EB.00 30.0C
Retention time

— PosMode_IR3.mzXML




438.2480 m/z]

Total ion inten

0.0EQ

8.5E5 -

8.0E5 -

7.5E5 -

7.0E5 -

6.5E5 -

6.0E5 -
& 5.5E5 -
£ 5.05
4.5E5 -
4.0E5 -
3.5E5 -
3.0E5 -
2.5E5 -
2.0E5 -
1.5E5 |
1.0E5 |
5.0E4 |

XIC, m/z: 438.2280 - 438.2480

0.00

2352

438.2409

438.2378

43E12346

438.2317 y

438.2430

2.00

4.00

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.0

Retention time

— PosMode_IR3.mzXML

17



EIC

® O 2D view: [PosMode_IR3.mzXML]
[PosMode IR3.mzXML]: 2D view -
440.5000 - L
i_,_—ﬂ' -th."‘f"';;.__t R T e s - N LA
440.0000 - 5 1.
R s e e P P P R A Y e e e ] [
439.5000 - LJJL
.- .""." » '§ . i
439.0000 - . bt |
. log
438.5000
4"
E
438.0000 -
437.5000 -
x 5 R S "!: At ..- .4.“&
437.0000 - FAT _
436.5000 - -
13 . - L 2
&= "réi w Al e
436.0000 - . |
200 400 600 800 10.00 12.00 14.00 16.00 1800 20.00 22.00 24.00 26.00 28.00
Retention time
Show:  All peaks Value: from peak list: - B

- > ¢




Principles of LC/MS and GC/MS
Data Preprocessing



GC-MS

LC-MS

Data preprocessing workflow

1 2 3 4 5 6
detect masses from|_ |construct detect : alignment / database
: deconvolution >
mass spectra EICs chromatographic peaks correspondence search
detect masses from| _|construct detect (ot | alignment / database
mass spectra EICs chromatographic peaks annotation correspondence search

20




Construct EICs

® O MZmine 2.28: New project
|l Raw data files lﬂt Peak lists

R g Neg_le.mzXML v E Neg_le.mzXML chromatograms

A #161.9929 m/z @26.02
A #268.9982 m/z @26.25
A #3112.9875 m/z @26.18
_A #4146.0607 m/z @14.32
A #5154.9736 m/z @26.44
_A #6160.0405 m/z @9.50
A #7162.0560 m/z @12.48
_A #8165.0561 m/z @15.75
A #9171.1034 m/z @17.53
A #10173.0832 m/z @15.02
A #11174.0857 m/z @15.02
A #12174.9560 m/z @26.58
A #13186.1135 m/z @14.27
A #14187.0973 m/z @16.99
_A #15188.1008 m/z @16.99
_A #16190.0511 m/z @14.30
L_#127 101 OCCA e /> 1A 2D

Tasks in progress...

Item

Priority| Status |% do...

| [11:30:02 PM]: Processing of task Updating TIC visualizer of Neg_le.mzXML done, status FINISHED

H @987 MB free




Select one EIC

| NN ) MZmine 2.28: New project

L Raw data files —
A #92305.0686 m/z @13.34

> & A #93305.1249 m/z @14.73
L #94305.1594 m/z @15.95
L #95307.0858 m/z @15.43
A #96307.1382 m/z @14.13
A #97309.1698 m/z @23.27
A #98311.1689 m/z @25.38
L #99312.1708 m/z @25.35
A #100315.1432 m/z @16.59
0117210z 01625
A #102317.1592 m/z @16.46
A #103317.1964 m/z @18.20
A #104318.1253 m/z @14.13
L #105319.1384 m/z @13.34
A #106321.1183 m/z @15.52
A #107 321.1533 m/z @15.92
) #108323.1226 m/z @13.23
L #109324.0011 m/z @15.05

Tasks in progress...

Item

Priority| Status |% do...

| [11:41:31 PM]: Processing of task Updating TIC visualizer of Neg_le.mzXML done, status FINISHED

H “6987MB free




One EIC

Chromatogram: [Neg_1e.mzXML; 317.1113 - 317.1390 m/z]

XIC (base peak), m/z: 317.1113 - 317.1390

317.1240

317.1242

17.1215

317.1235 /

317.1241 3l

13.80 13.90 14.00 14.10 14.20 14.30 14.40 14.50 14.60 14.70 14.80 14.90 15.00 15.10

Retention time

Chromatogram 317.1240 m/z - MNeg_le.mzXML

=g



Detect EIC peaks

3.5E4

3.0E4 -

2.5E4 -

2.0E4 -

Base peak intensi
7

1.0E4 -

5.0E3

0.0ED -

13.90  14.00

— Chromatogram 317.1240 m/z

14.10 14.20 14.30 14.40 14.50 14.60 14.70 14.80 14.90 15.00
Retention time

317.1240 mjz @14.13 [Neg_le.mzXML] & 317.1240 m/z @14.67 [Neg_le.mzXML]

24
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Detect EIC peaks

Use wavelet transform

Al
@ O
®
[&]
D
0
g - ﬂ — s=1
-- s=2 ©
© | -—- s5=8
© o
| - 7] —— Chromatogram
< | hp ——- Gaussian Fit
o i
N ‘ © -
o
o | k= .
o - ©
Py
‘D
B S
Y
<
o —
I I I I I I
N
-20 -10 0 10 20
t o _

mex | can h at wave | et 2850 2900 2950 3000 3050 3100 3150

Seconds

Implemented in XCMS as the centWave method

Tautenhahn, R.; Bottcher, C.; Neumann, S., Highly sensitive feature detection for high resolution LC/MS. BMC bioinformatics 2008, 9, 504.

25



Detected EIC peaks

| NN ) MZmine 2.28: New project
|l Raw data files lﬂt Peak lists

R g Neg_le.mzXML > E Neg_le.mzXML chromatograms
v E] Neg_le.mzXML chromatograms deconvoluted

A #161.9929 m/z @26.05
_A #2146.0607 m/z @14.32
A #3162.0560 m/z @12.48
A #4173.0832 m/z @15.02
A #5173.0832 m/z @16.57
A #6174.0857 m/z @15.02
A #7186.1135 m/z @14.27
A #8187.0973 m/z @16.99
_A #9188.1008 m/z @16.99
_A #10190.0511 m/z @14.30
_A #11191.0550 m/z @14.32
A #12192.0670 m/z @15.52
_A #13193.0501 m/z @15.78
_A #14195.0661 m/z @15.22
A #15197.0464 m/z @13.63
L_#16100 0070 m /> 16 L7

Tasks in progress...

Item

Priority| Status |% do...

| [11:41:31 PM]: Processing of task Updating TIC visualizer of Neg_le.mzXML done, status FINISHED

H @6529MB free




L.C/MS-specific
Data Preprocessing



Find isotopes

[ NON ) Peak list: Neg_1e.mzXML chromatograms deconvoluted
ID miz & Aveirage RT Identity ‘ Comment ‘ Peak shape Status |Neg_|_|1;;|‘:XMLI Area
71 303.0177 12.39 l . 2.7E3 1.8E4 =
72 303.0889 15.57 . 2.0E3 1.2E4 2
73 305.0686 13.34 I . 4.4E3 3.3E4
74 307.0858 15.43 . 2.4E3 1.8E4
75 309.1698 23.27 l . 3.9€3 3.0E4
76 309.1698 22.66 l . 2.9E3 1.5E4

[ e
78 317.1240 14.67 l . 1.8E4 1.5E5S
79 317.1964 18.20 l . 3.8E3 2.9E4

l o 5.5E3 4.8E4
81 323.1226 13.23 | . 3.6E3 2.0E4
82 324.0011 15.05 l . 3.5E3 2.2E4
83 324.2170 21.52 . 2.7E3 1.6E4
84 329.2315 21.06 . 5.8E3 4.8E4
85 331.1395 13.31 . 3.3E3 2.6E4
86 331.2477 20.86 . 8.8E3 5.1E4
87 333.0069 12.91 . 1.4E4 1.2E5
88 333.1177 14.90 l . 5.8E3 4.5E4
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Find isotopes

| NN ) MZmine 2.28: New project
|l Raw data files lﬂ“; Peak lists

R g Neg_le.mzXML > El Neg_le.mzXML chromatograms

A #8187.0973 m/z @16.99
A #175514.2834 m/z @18.81
A #111352.9955 m/z @14.79
A #77317.1240 m/z @14.13
A #95343.1768 m/z @18.06
_A #10190.0511 m/z @14.30
A #159443.1898 m/z @11.44
_A #100 345.2276 m/z @20.52
A #46243.1238 m/z @16.88
A #149431.1912 m/z @13.23
A #4173.0832 m/z @15.02
_A #98345.1537 m/z @15.28
A #34225.1130 m/z @14.35
A #161.9929 m/z @26.05
L_#A0 220 00IE m /> 1420

> D Neg_le.mzXML chromatograms deconvoluted

v D Neg_le.mzXML chromatograms deconvoluted deisotoped

Tasks in progress...

Item

Priority| Status |% do...

| [12:00:07 AM]: Processing of task Updating TIC visualizer of Neg_le.mzXML done, status FINISHED

H @7098NB free




Find isotopes

[ NON ) Peak list: Neg_1e.mzXML chromatograms deconvoluted deisotoped

ID miz & Average RT } Identity ‘ Comment ‘ Peak shape Status INeg_I_Il(:énl:l].::XML‘ Area }
I - =3

72 303.0889 15.57 . 2.0E3 1.2E4
73 305.0686 13.34 I . 4.4E3 3.3E4
74 307.0858 15.43 . 2.4E3 1.8E4
75 309.1698 23.27 l . 3.9E3 3.0E4
76 309.1698 22.66 l . 2.9E3 1.5E4
77 317.1240 14.13 l . 3.5E4 2.9E5
78 317.1240 14.67 I . 1.8E4 1.5E5
7 317964 1820 ©®  ® one_example_of_isotopic group_in text format.txt -
1 ssde26 B2 B17.1239929199219 35057.0
82 324.0011 15.05 318.1253356933594 5473.0
83 324.2170 21.52
84 329.2315 21.06 | | _
85 331.1395 13.31 1 . 3.3E3 2.6E4
86 331.2477 20.86 l . 8.8E3 5.1E4
87 333.0069 12.91 . 1.4E4 1.2E5
88 333.1177 14.90 l . 5.8E3 4.5E4
89 336.1471 16.57 l O 5.4E3 4.4E4

00 3361471 13 08 | "\ 34F3 2 5E4
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Alignment

® ( ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 155.0950 - 155.1150 |.|L.l
2 OES 155.1045 L
Elz_?
llBES ........
155.1048 1.
1654 b
o
1-4E5 B e e m e — e e e e e e e e e e e e e e e e e — = e —————— ssssssss
o — " 1+
a 155.1067
@ 1.2ES |
e
£
£ 1.0E5 :
2 Z001 11......
g 8.0E4
[t
6.0E4
4.0E4
1551050 1549|1044
1
2.0E4 Jﬂ |
155.1031 | y
0080 1080 155.1046 155.1062 e - Y .J"w L ‘—fL‘ e s . 155.1

0.00 2.00 4,00 6.00 g.00 10,00 12.00 14.00 16.00 1B.00 20,00 22.00 2400 26.00 2B.00 30.0C
Retention time

— PosMode_IR3.mzXML — PosMode_IRZ.mzXML — PosMode MNR1.mzXML — PosMode_IR1.mzXML — PosMode NRZ2.mzXML
PosMode MR3.mzXML




Alignment

® ( ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 155.0950 - 155.1150 L1
2.0E5 L
EIZ_?
| S ST T R e My | e o e I
155.1048 L
1665 AL Yy =
o
1-4E5 ........
iﬁ
$ 1.2E5
:E 155.1068
c 1.0E5
R=.
g 8.0E4
[
6.0E4
4.0E4
155.1051
2.0E4
10 ﬁ//\\x 155.1051
0.0ED —

17.60 17.80 18.00 18.20 1840 1EB.60 1B8.B0 19.00 1920 1940 19;6{] 19.80° 20,00 20.20
Retention time

— PosMode_IR3.mzXML — PosMode_IRZ.mzXML — PosMode MNR1.mzXML — PosMode_IR1.mzXML — PosMode NRZ2.mzXML
PosMode MR3.mzXML




Alignment

® (' ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 155.0950 - 155.1150 Llh.l
Selected scan #147 (PosMode_IR1.mzXML), RT: 0.79,1C: 3.8e2 e

155.1045 i
~

2.0E5

Total ion intensi

1551035 A%

- —— S—u e

1068

19.65 19.70 19.75 19.80 19.85 19.90 19.95 20.00 20.05 20.10 20.15
Retention time

— PosMode_IR3.mzXML -+ PosMode_IR2. mzXML — PosMode_NR1.mzXML - PosMode_IR1.mzXML —* PosMode_NR3.mzXML
PosMode_NRZ.mzXML




A

row ID

W o NOWULLH WN =

N B R R R R R R R R
O WO ~NOOWUMH WNERLRO

NN
N

Peaks table after alignment

B

lrow m/z

443.190292
273.007701
187.097656
345.227895
343.175323
317.124016
190.051648
112.986198
431.191948
514.282939
243.124359
225.113566
206.046432
305.068522
517.154953
239.093052
345.155792
303.018661
173.083302
415.197021

387.163747
352.997826

C G H I J K

row retentio row identity row commer row number Neg_2e.mzX| Neg_2e.mzX|INeg_2e.mzXI Neg_2e.mzXl Neg_2e.mzX
11.4494583 2 DETECTED  443.190765 11.4633167 11.3171167 11.8174333
12.9576056 3 DETECTED  273.007996 12.9542167 12.8374833 13.3464
16.9978333 3 DETECTED 187.09787 17.0085 16.75 17.3798333
20.4976667 3 DETECTED 345.22818 20.5048333 20.3618333 20.7863333
18.043 1 DETECTED  343.175323 18.043 17.7836667 18.3851667
14.1371542 4 DETECTED  317.124481 14.1317333 13.86585 14.33435
14.3116067 5 DETECTED  190.051834  14.33435 14.18985 14.5621833
26.3228333 3 DETECTED  112.986519 26.3391667 26.3126667 26.3668333
13.2436333 4 DETECTED 431.1922 13.2616333 13.118 13.54485
18.8240556 3 DETECTED  514.284119 18.8443333 18.4996667 19.1305
16.8828889 3 DETECTED 243.12468 16.8938333 16.6649833 17.0368333
14.3711944 3 DETECTED  225.113586 14.3897333 14.0723667 14.6212
12.5004889 3 DETECTED  206.047104 12.5219333 12.3823 12.8968833
13.3252444 3 DETECTED  305.069183 13.3181833 13.0626833 13.5740167
12.0159 4 DETECTED  517.156433 12.0131333 11.9021333 12.3528833
14.3080167 4 DETECTED @ 239.092896 14.3049667 14.0427167 14.6212
15.2841278 3 DETECTED  345.154785 15.2977167 15.15055 15.4443667
12.3884417 2 DETECTED 303.01886 12.3823 12.2933 12.7488833
15.0110667 4 DETECTED  173.083511 15.0329333 14.79785 15.1800667
19.6466667 1 DETECTED  415.197021 19.6466667 19.3603333 19.9328333
13.54635 3 DETECTED  387.164093 13.54485 13.2616333 13.8954167
14.7999 4 DFTECTED 352 99R5AA 14 R2705 14 6507167 15.12105
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GC/MS-specific
Data Preprocessing



GC-EI-MS

Gasflow (He) >

¢ IENEN

T Column
L Oy
affinity to affinity to
stationary stationary

phase phase
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e Example: El fragmentation of methanol

— CH30+ n
— CHQO—l_ n

Rel. Abundance

100

El fragmentation

CH;OH
CH;OH
CH;OH

_|_
_|_
_|_

- He

- H,

— C'H?jr + oeOH

80-

60—

40—

20+

L ”'\-'-'

CHROH™

0.0+
0.0
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Deconvolution

280

170
>0 75 160 | | 310
X
' |
| I
l' 160 shape
Extracted lon | :
Chromatograms _A 170 Same.shape and same
retention time
(EIC) &
¥ 280
—

After de-skewing 185 shape & early retention time

i

75 late retention time

>

310 early retention time

38



50 75

185 280

170
160 | | | 310

Extracted lon

Chromatograms
(EIC)

—A- 50 Only the ions in black
/. \\ 170 have the same shape

and retention time as

S/ . 280 shown by 50, 170, 280-

plus others

39



280

170 |

Extracted lon

Chromatograms
(EIC)

These

,/ \\ deconvoluted ions
/. \ are grouped
170

togetheras a

/ \ component
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ADAP-GC 2.0

ADAP-GC 2.0: Deconvolution of Coeluting
Metabolites from GC/TOF-MS Data for

Metabolomics Studies. Analytical chemistry

2012, 84 (15), 6619-29.

1500000

500000

0

80

60
om
NN
[9,[ON]

8e+04

40
de+04

20

19.75 19.80 19.85 19.90 19.95

!

C

T T T T l
19.75 19.80 19.85 19.90 19.95

73

F

citric acid
273

147
45 ‘
LA“—A—... BN, | 7. L..l WRTRPSPIPRRSES N T S
73

iso-citric acid
147

23 l 245 273
LA.._.M_IL A..__.,-A..Lhu.._.l --L Rk IS N I

I 1 I I I I 1
100 150 200 250 300 350 400
mz



Feature identification

42



Feature identification

e Apply statistics and machine learning to detect
discriminating peaks

e Jdentify discriminating peaks

43



Identification of known compounds

e Screening search for compound ID based on LC-MS
data

- Searching monoisotopic mass and isotopic
distribution against compound databases

e [ibrary match for compound identification from both
LC-MS/MS and GC-MS spectra

44



Spectra Search Mass Spectrum

MS Search MS/MS Search GC/MS Search

Query Masses (Da) 147 11

lonization lon Mode
Positive =

Molecular Weight

Tolerance =

1D NMR Search 2D NMR Search
Enter one mass per line (maximum 700
query masses per request)
4
Adduct Type
M+ACN+2H Hold Ctrl (2™ ) or Command
M+2Na .
M+2ACN+2H ‘ (@) to select multiple
M+3ACN+2H | adducts
M+NH4
M+Na
M+CH30H+H
Da H
Load Example

45



Search Results

MS search for 147.11 m/z

Show 10 + entries

Compound Name

HMDB12114 (3S)-3,6-Diaminohexanoate

HMDBOo1g2  L-Lysine

HMDB03405 D-Lysine

HMDB61808  (3-Methyl-2-butenyl)-benzene
HMDB39407  Methyl (x)-3-hydroxyhexanoate
HMDB61653 3-hydroxyheptanoic acid
HMDB36231 Methyl DL-Leucate
HMDB02207 3-Hydroxyisoheptanoic acid

HMDB32269  (+/-)-Ethyl 2-hydroxy-2-methylbutyrate

Showing 1 to 10 of 62 entries

Adduct

M+H

M+H

M+H

M+H

M+H

M+H

M+H

M+H

M+H

M+H

Download Results As CSV

@ Delta = abs{query mass - adduct mass)

Search

Adduct MW Compound MW | )
(Da) (Da) Delta
147.112804 146.105527702 0.002804
147.112804 146.105527702 0.002804
147.112804 146.105527702 0.002804
147.112804 146.105527702 0.002804
147.116826 146.109550448 0.006826
147.10157 146.094294314 0.00843
147.10157 146.094294314 0.00843
147.10157 146.094294314 0.00843
147.10157 146.094294314 0.00843
147.10157 146.094294314 0.00843

Previous 2 3 4 5 6 7 Next
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MS/MS or GC-MS spectra matching

e Library match for compound identification from both
L.C-MS/MS and GC-MS spectra

73
1004
174
o0 45 o
. 7 9
- 99 115 .
L4750 58 0] 67 1l 8.-4-8-?|.9.1 11,103 1. 128 143 158 L 189
IIII Ll ll] I ']I | L IIIIII |l
5 'l 86 | ]
l 45 114 174
56 99
504
1004 v
.................................................................................
40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 190 200
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Identification of unknown compounds

e MS-FINDER
e CSI:FingerID
e CFM-ID

e MetFrag

e MIDAS

e MAGMA

48



Metkrag

Peaks Exact Mass

272.06847
m/z intensity (or molecular formula)
119.051 45 e
123.044 36 . 1. Query

Yo
147.044 606 %o
153.019 999 g \
179.036 13 |
189.058 16 Compound Database
273.076 999 KEGG
PubChem

Chemspider

49



More on identification

® ( ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 438.2280 - 438.2480 |.|L.l
Selected scan #2397 (PosMode_IR2.mzXML), RT: 12.42,IC: 86E5 e

gEEs [~~~ -_--—_-__--_--_--:453-.53_?—3‘-—_ bl I R I S S S N N | S EE

Total ion intens
Y
—
m
LN

438.2346

= e
E A —— .

*

5.0B4 11 4382342 438.2352 - '

e

12.15 12.20 12,25 12,30 12.35 1240 1245 1250 1255 1260 12.65 12,70 1275 12.B0
Retention time

- PosMode_IR3.mzXML - PosMode IRZ.mzXML - PosMode MNR1.mzXML — PosMode IR1.mzXML —+ PosMode NRZ.mzXML
PosMode MR3.mzXML




More on identification

® (' ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 438.2280 - 438.2480 “L.l

Selected scan #2397 (PosMode_IRZ.mzXML), RT: 12,42, IC: 86EF e

9.0ES 433£4@4 Lﬂh
8.5E5 1 | NON Spectrum: [PosMode_IR2.mzXML; scan #2397]

8.0E5 1 PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (L.6ES)
7.5E5 1 Scan definition: Full

7.0E5 -
6.5E5 1

a

ty
on
=
m
(&

f
5.5E5 - |
5.0E5 - ~,
4.5E5 | ;
4.0ES :
3.5E5 -

;
;

Total ion intensi

3.0E5 |
2.5E5 1
2.0E5 |
1.5E5 |
1.0E5 |

292.2005
2.0E4 - 147.0421 l
1|

0.0E0 .h_l_a__l-l.hl—h.du

200.0000 400.00

579.1777 7212125 981.77

5.0E4 || 435 3343 600.0000 800.0000 1000.0¢

0.0ED -

12.15 m/z

— Scan #2397

- PosMode_IR3.mzXML
PosMode MR3.mzXML



More on identification

® (' ® Chromatogram: [PosMode_IR1.mzXML,PosMode_IR2.mzXML,PosMode_IR3.mzXML,PosMode_NR1.mzXML,PosMode_NR...

XIC, m/z: 438.2280 - 438.2480
Selected scan #2397 (PosMode _IRZ.mzXML), RT: 12.42, IC: 8.6ES
9.0ES 4 438.2404
8.5E5 1 | 900 Spectrum: [PosMode_IR2.mzXML; scan #2397]
8.0E5 1 ; PosMode_IRZ.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6E5)
7.5E5S Scan definition: Full
7.0E5 | 5— 4A
5 1.6E5 | — ﬁ
6.5E5 1 | [ NON | Spectrum: [PosMode_IR2.mzXML; scan #2397]
.?:" 6.0ES , 1.4E5 1 - PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6E5)
et : Scan definition: Full e
c 5.5E5 - :
u 5 1.2E5 ' I38.2404
- 5.0E5 1 r LBES bl
o _— : - E‘z_?
= 4.5E5 | o 21085 - | t e
o . 2 1.4E5 |
= 4.0E5 - . L
E : .;2 8.0E4 -
8 3.565 45 1 25 |
= 3.0ES - : 6.0E4 | -
7 5ES | 2 1.065 | -I—»
: : 4.0E4 - 7]
~ c
2.0ES - : 2 8.0E4 1
1.5E5 1 2.0E4 | y B
‘ : ) > 9.2397
5.0B4 7| 4332342 4.0E4 | 12923
0.0ED - —
2.0E4
12.15 12 L 4387370 440.2460
. 4398404
0.0E0 - J - - - - A
438.5000 439.0000 439.5000 440.0000
- PosMode_IR3.mzXML
PosMode_NR3.mzXML m/z
— Scan #2397

<>

Peak list:




More on identification

| 00 @ Spectrum: [PosMode_IR2.mzXML; scan #2360] |
PosMode_IR2Z.mzXML scan#2360 @12.25 MS2 (438.2385) p +, base peak: 292.2030 m/z (2.0E2)
. Q . MZmine Scan definition: Fll e

2922030

|1 #2350 @12.21 MS2 (283.1066) p +
|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +
|l1 #2353 @12.22 MS1p + ‘ 4382389
|1 #2354 @12.23 MS2 (147.0314) p +
|1 #2355 @12.23 MS2 (169.0855) p +
|1 #2356 @12.24 MS2 (278.1413) p +
|1 #2357 @12.24 MS2 (279.0987) ¢ +
|l| #2358 @12.24 MS2 (283.1070) p +

B

Intensi

# Q A Y, 422 2N

<If] #2360 @12.25 MS2 (438.2385) p + -
+

2360 @

|1 #2361 @1ZZ5MST P
|1 #2362 @12.26 MS2 (147.0296) p +
|1 #2363 @12.27 MS2 (387.2014) p +

| TR TN R
100.0000 200.0000 300.0000 400.0000 500.0000 600.0000 700.0000  800.0000

m/z
— Scan #2360

Peak list:

il #2367 @12.29 MS2 (209.0778) p +

th-l #2368 @12.30 M52 (265.1169) p + [ NON ) Spectrum: [PosMode_IR2.mzXML; scan #2365]
L1 #2369 @12.30 M52 (387.2012) p + PosMode_IR2.mzXML scan#2365 @12.27 MS2 (438.2382) p +, base peak: 204.1008 m/z (2.3E2)
|1 #2370 @12.31MS1p + Scan definition: Full
|1 #2371 @12.32 MS2 (209.0780) p + 2.4€2 | 147.04a0 2041008~
|1 #2372 @12.32 MS2 (345.1436) p + 2.2E2 1 il
|| #2373 @12.33 MS2 (373.1389) p + 2.0E2 -
|l #2374 @12.33 MS2 (681.1649) p + 1.8E2 |
|l #2375 @12.34 MS1p + 1.6E2 1
[l 1 #2376 @12 35 MS2 (337.7160) n + g2 10 |
. m [
asks in progress... € 1262
= B
Item Prior| £ | o

8.0E1

6.0E1

4.0BL || o

2.0E1

G‘OEG | . . , . - L I' L L Ll - L

100.0000  200.0000  300.0000  400.0000  500.0000  600.0000  700.0000
[3:38:16 AM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML d
. m/z
— Scan #2365 3
Peak list: e -




More on identification

e Information we have for identification of compounds
based on MS/MS

- M+H
- Experimental isotopic identification
- MS/MS

54



More on identification

| NON ) MZmine 2.21: New project
|1 #2350 @12.21 Ms2 (283.1066) p + 4 peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +
|l1 #2353 @12.22 MS1p +

|1 #2354 @12.23 MS2 (147.0314) p +

aff

Llh.l #2355 @12.23 MS2 (169.0855) p + d [ NON ) Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z] b
|| #2356 @12.24 Ms2 (278.1413) p + XIC, m/z: 438.2280 - 438.2480
|| #2357 @12.24 MS2 (279.0987) ¢ + Selected scan #2515, RT: 12.77,IC: 5.664 e
|l| #2358 @12.24 MS2 (283.1070) p + 9.0ES - PEL RN
#2350 Gl 2l 2ulld2a2022) 8.5E5 | Eﬁ
<If] #2360 @12.25 MS2 (438.2385) p + ’ gogs il F N e
Ll #2361 @I2 5 MST Pt 7.5E5
|l| #2362 @12.26 MS2 (147.0296) p + 7.0E5 |
|l| #2363 @12.27 MS2 (387.2014) p + 656511 N
#2364.Q MS2:L428.2038) 0 + 2 6.0E5

#2365 @12.27 MS2 (438.2382) p +
|.|.|.|.|..|. #2366 (@ L8N D

|1 #2367 @12.29 MS2 (209.0778) p +
|| #2368 @12.30 MS2 (265.1169) p +
|l1 #2369 @12.30 MS2 (387.2012) p +

Total ion intensi
S
]
m
un

|1 #2370 @12.31MS1p + 3.0E5

|1 #2371 @12.32 MS2 (209.0780) p + 2.5E5 |

|1 #2372 @12.32 MS2 (345.1436) p + 2.0E5 |

|| #2373 @12.33 MS2 (373.1389) p + 1.5E5 |

|1 #2374 @12.33 MS2 (681.1649) p + 1.0E5 | 438.2437
Ll #2375 @12.34 MS1p + S O ™ A e
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More on identification

| NON ) MZmine 2.21: New project
L1 #2350 @12.21 Ms2 (283.1066) p + 1L peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +

L1 #2353 @12.22 MS1p +

{ [ NON Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]

|l #2354 @12.23 MS2 (147.0314) p +
|l #2355 @12.23 MS2 (169.0855) p +
|l #2356 @12.24 MS2 (278.1413) p +

XIC, m/z: 438.2280 - 438.2480
Selected scan #2515, RT: 12.77,1C: 5.6E4

| #2357 @12.24 Ms2 (279.0987) ¢ + 9.0E5 PRI
|| #2358 @12.24 M52 (283.1070) p + 8.5E5 |
#, S LY, 422 2N n B.0ES 1
<l +2360 @12.25 Ms2 (438.2385) p + | 7.5E5 1
|| #2361 @125 Mo D r 7.0E5 |
|lu| #2362 @12.26 MS2 (147.0296) p + 6.5E5 |
|1 #2363 @12.27 Ms2 (387.2014) p + & 6055
@ 5 5E5 |
|lu| #2364 @12.27 Ms2 (428.2038) p + =
|1 #2365 @12.27 MS2 (438.2382) p + £ 05
|l #2366 @12.28 MS1 p + e 4.5E57
2 4,085
|1 #2367 @12.29 MS2 (209.0778) p + 3 :
|1 #2368 @12.30 MS2 (265.1169) p + 5 35651
= 3.0E5
|1 #2369 @12.30 MS2 (387.2012) p +
|1 #2370 @12.31MS1p + 2.5E5 1
L1 #2371 @12.32 MS2 (209.0780) p + 2.0E5 1
Ll #2372 @12.32 Ms2 (345.1436) p + 1.5E5
| #2373 @12.33 MS2 (373.1389) p + 1.0E5 rks
||| #2374 @12.33 MS2 (681.1649) p + SOF4 |fommmmmmmmm e o W T
|l #2375 @12.3¢ Ms1p + 0.0E0 = : . ' ' ' ' | | | ' | |
[y #2376 @12.35 0 12.15 12.20 12.25 12.30 12.35 12.40 12.45 12.50 12.55 12.60 12.65 12.70 12.75
| () M A N : l
asks in progress... Retention time
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[3:38:16 AM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED
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More on identification

[ NON ) MZmine 2.21: New project
L1 #2350 @12.21 Ms2 (283.1066) p + 1L peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +
|1 #2353 @12.22 MS1p +

Lll..l #2354 @12.23 MS2 (147.0314) J [ NON | Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]
. . p+
|LL| #2355 @12.23 MS2 (169.0855) p + XIC, m/z 4382280 - 4382480
“L.l #2356 @12.24 MS2 (278.1413) p + e Selected scan #2515, RT: 12.77, I1C: 5.6E4 ITI
|l #2357 @12.24 MS2 (279.0987) ¢ + B.SES | NON Spectrum: [PosMode_IR2.mzXML; scan #2361]
#2358 @12.24 MS2 (283.1070 ==
Lt @ ( . )Pl 8.0ES | PosMode_IRZ.mzXML scan#2361 @12.25 M51 p +, base peak: 433.1139 m/z (1.5E4)
| | Scan definition: F0ll
< 7.5E5
L] P T T 7.0E5 | . 1.6E4 | 733.1139
|l #2362 @12.26 MS2 (147.0296) p + §.5E3 1 : 1.5B41 il
L] #2363 @12.27 Ms2 387.2014)p + W & &0F3 ] | LARG [
|lu| #2364 @12.27 Ms2 (428.2038) p + § 3-3E5 1 : 1.3E4 7
|1 #2365 @12.27 MS2 (438.2382) p + € 3.0E5 | | 1.2E4
|l #2366 @12.28 MS1 p + - 4.565 | | L . st
|1 #2367 @12.29 MS2 (209.0778) p + i 40851 i > 1.0E4
L1 #2368 @12.30 MS2 (265.1169) p + ° s | ‘G 9.0E3 5651527
|| #2369 @12.30 Ms2 (387.2012) p + A0ES 1 @ 8.0E3 ‘
1 et
|l #2370 @12.31 MS1p + 2.5E5 E 7.0E3
|1 #2371 @12.32 MS2 (209.0780) p + 2.0E5 1 1 6.0E3
] #2372 @12.32 MS2 (345.1436) p + 1.585 1 : 5 0E3 e
|| #2373 @12.33 MS2 (373.1389) p + 1.0E5 1 i 4.0E3 - '
5 0E4 | F----—1 : 0517 169.0841
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|l #2375 @12.34 MS1 p + 0.050 '12-15—— 7 0E3 | 703.2032
[l 1 #2376 @12 35 MS2 (337.7160) n &+ ) 1.0E3 | 9913
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More on identification

| NON MZmine 2.21: New project
|1 #2350 @12.21 Ms2 (283.1066) p + 1L peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +
|1 #2353 @12.22 MS1p +

{ [ NON | Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]
|1 #2354 @12.23 MS2 (147.0314) p +
|lu| #2355 @12.23 Ms2 (169.0855) p + XIC, m/z: 438.2280 - 438.2480
IL| #2356 @12.24 MS2 (278.1413) p + Selected scan #2515, RT: 12.77, IC: 5.6E4 g
|| #2357 @12.24 MS2 (279.0987) ¢ + :g;; ' | NON ) Spectrum: [PosMode_IR2.mzXML; scan #2361]
|| #2358 @12.24 MS2 (283.1070) p + == | .
rmce s 24 Aeasdas 200m] 8.0ES5 | PosMode_IR2.mzXML scan#2361 @12.25 MS1 p +, base peak: 433.1139 m/z (1.5E4)
7.5E5 | : Scan defipition: F0ll -~
<allIMY #2360 @12.25 MS2 (438.2385) p + 7 ogs | | i3 la
|1 #2361 @TZI5WSTH + 6L5E5 1‘5E4 [ NON ) Spectrum: [PosMode_IR2.mzXML; scan #2361]
|l #2362 @12.26 MS2 (147.0296) p + 53 ' y i i
PosMode_IR2.mzXML scan#2361 @12.25 MS1 p +, base peak: 433.1139 m/z (1.5E4)
6.0E5 1.4E4 - ' L
#2363 @12.27 MS2 (387.2014 Z
Lt @ ( : W 55E5 . 1.3F4 Scan definition: F0ll
||| #2364 @12.27 MS2 (428.2038) p + s .
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|l #2370 @12.31 MS1p + 2.585 1 ' E 7.0E3 1.283 1 A
|1 #2371 @12.32 MS2 (209.0780) p + 2.0E5 ' 6.0E3 > '
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| [3:38:16 AM]: Processing of task Updating TIC visualizer of PosMc m/z
— Scan #2361
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More on identification

| NON ) MZmine 2.21: New project
L1 #2350 @12.21 Ms2 (283.1066) p + 1L peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +

L1 #2353 @12.22 MS1p +

{ [ NON Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]

|l #2354 @12.23 MS2 (147.0314) p +
|l #2355 @12.23 MS2 (169.0855) p +
|l #2356 @12.24 MS2 (278.1413) p +

XIC, m/z: 438.2280 - 438.2480
Selected scan #2515, RT: 12.77,1C: 5.6E4

| #2357 @12.24 Ms2 (279.0987) ¢ + 9.0E5 FEEREUE
|| #2358 @12.24 M52 (283.1070) p + 8.5E5 |
|1 #2359 @12.24 MS2 (428.2022) p + 8.0E5 1
M #2360 @12.25 Ms2 (438.2385) p + 7.5E5 7
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|lu| #2362 @12.26 MS2 (147.0296) p + 6.5E5 |
|1 #2363 @12.27 Ms2 (387.2014) p + & 6055
#2364 0 M2 (492 2028]) 1 gS.SES‘
£ 5.05 |
s ooz asszssnn B E S
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2 4,065 |
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|1 #2368 @12.30 MS2 (265.1169) p + o 3.5E5
P 3.0E5
|1 #2369 @12.30 MS2 (387.2012) p +
|l #2370 @12.31 MS1p + 2.5E5 1
L1 #2371 @12.32 MS2 (209.0780) p + 2.0E5 1
Ll #2372 @12.32 Ms2 (345.1436) p + 1.5E5
L] #2373 @12.33 Ms2 (373.1389) p + 1.085 | n
||| #2374 @12.33 MS2 (681.1649) p + SOF4 | F-=—mmmmmmmmm e e e T
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asks in progress... Retention time
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[3:38:16 AM]: Processing of task Updating TIC visualizer of PosMode_IR1.mzXML done, status FINISHED
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More on identification

[ NON ) MZmine 2.21: New project
L1 #2350 @12.21 Ms2 (283.1066) p + 1L peak lists

|1 #2351 @12.21 MS2 (541.2248) p +
|| #2352 @12.22 MS2 (703.1956) p +
|1 #2353 @12.22 MS1p +

|1 #2354 @12.23 MS2 (147.0314) p +
|1 #2355 @12.23 MS2 (169.0855) p +
|1 #2356 @12.24 MS2 (278.1413) p +

| [ NON | Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]

XIC, m/z: 438.2280 - 438.2480
Selected scan #2515, RT: 12.77,IC: 5.6E4

|| #2357 @12.24 MS2 (279.0987) ¢ + il 438.2404
|| #2358 @12.24 MS2 (283.1070) p + 8.565 1
|l #2359 @12.24 MS2 (428.2022) p + 8.0E5
MY #2360 @12.25 MS2 (438.2385) p + 7.585
7.0E5 |
L]],_l #2361 @12.25 MS1 p + - [ BON ) Spectrum: [PosMode_IR2.mzXML,; scan #2366]
#2362 @12.26 MS2 (147.02 :
ﬁ 362 @12.26 M52 (147.0250) g > 6.0E5 PosMode_IR2.mzXML scan#2366 @12.28 MS1 p +, base peak: 433.1110 m/z (L.2E4)
#2363 @12.27 MS2 (387.2014) p + &7 o
4 e ra0 4na ) i @ 5.5E5 | i Scan definition: Full
- n £ 5.065 | : 2.4E3 |
< em—r § 2 e e e e
#2366 @12.28 MST p + s :‘EE: ‘ 2.2E3 1 438.2371 il
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|| #2368 @12.30 MS2 (265.1169) p + 'E 3.5E5
= 3.0E5 : 18E340 |
|1 #2369 @12.30 MS2 (387.2012) p + .
|1 #2370 @12.31MS1p + 2.5851 ' 163l
Ll #2371 @12.32 Ms2 (209.0780) p + 2.0E5 7 ' >
] #2372 @12.32 MS2 (345.1436) p + 1.5E5 - K i
|| #2373 @12.33 MS2 (373.1389) p + 1.0E5 | T 1.2E3 | TPRETTE
L]u #2374 @12.33 MS2 (681.1649) p + 5.084 ' E 1.0E3 - 437.2361
L] #2375 @12.34 MS1 p + 0.0E0 '12-15‘ T 1; = "=
[l 1 #2376 @12 35 MS2 (337.7160) n &+ ' ) b 8.0EZ 439.2453
I.‘;1sks in progress... 6.0E7 |
em
4.0E2 1 441.2621
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2.0E2 | | ‘
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More on identification

[ NON ) Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]

XIC,m/z: 438.3280 - 438.2480
Selected scan #251F, RT: 12.77,I1C: 5.6E4
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More on identification

| NON | Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z]
XIC, m/z: 438.3280 - 438.2480
Selected scan #251F, RT: 12.77,IC: 5664
9.0E5 432¥404
B.5E5 EE
1 | e I e £ e e e e e ot I
7.5E5 7 7 7 7 7 7 7
7.0E5 [ NON ) Spectrum: [PosMode_IR2.mzXML; scan #2397]
6.5E5
PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6ES
ooe : @122 MSL p +, base e /2 a5
@ 55E5 can definition: F0ll .
=
2 5085 - 438.2404
E 1.6E5 207
g 4565 1 G
=2 4,0E5 1 e N ST
'E 3.5E5 > 1985
2 - oes . 5 S
1.2E5
2.5E5 e N ooveon
2.0E5 1 -
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- lﬁ
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5.0B4 {[r======F======F=34 'E ’
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0.0E0 [ ———— e .
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292.2005
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l 1 \ 579.1777 721.2125 981.77
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— Scan #2397
- Peak list: ° -




More on identification

00 @ Chromatogram: [PosMode_IR2.mzXML; 438.2280 - 438.2480 m/z] !
XIC, m/z: 438.J280 - 438.2480
Selected scan #251F, RT: 12.77,IC: 5664
9.0E5 | 433¥404
B.5E5 EE
B‘OES | I S S, S N S i SRS, N S S N S S S S
7.5E5 1
7.0E5 1 [ NON ) Spectrum: [PosMode_IR2.mzXML; scan #2397]
6.5E5
PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6ES
g i ? definiti F'Fn " e
‘@ 5 5Es5 | _ can definition: F2l e
=
£ 1.6E5S I
4.5E5 |
g | NON ) Spectrum: [PosMode_IR2.mzXML; scan #2397]
= 4.0E5 -
I 3.5E5 | 1.4E5 PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6ES5)
e 3.0ES | Scan defipition: F0ll
2.5E5 | 1.2E51 . e — S
2.0ES 1
1.5E5 | LS| e
A
1.0E5 E 8.0E4
5.0E4 { Fr======t====-———S .E ANes i |
i
0.0EQ N =—a—t—e——e— == . i - 1| =
12.15 12.20 12.25 6.0E4 '
4.0E4 -@
3 0F4 | 147.0421
DsOED R U J A

200.0000 439.2397

4.0E4 |
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— Scan #2397
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More on identification

€ > C ‘ | https://metlin.scripps.edu/metabo_search_alt2.php

K==#</ Scripps Center for Metabolomics

MS HOME

METLIN

XCMS Online

Simple (Saved Searches) |

Mass:
Tolerance (z):
Charge:

438.2380

30

Neutral
Positive
Negative

XCMS Institute XCN

METLIN: Metabolite Sear(

Advanced | Batch | Fragment | Neutral Loss

M+NH4
M+Na
M+H-2H20
M+H-H20
M+K
M+ACN+H
M+ACN+Na
M+2Na-H
M+2H
M+3H
M+H+Na
M+2H+Na
M+2Na
M+2Na+H
M+Li

M+CH3O0H+H

Remove peptides from search:

Find Metabolites

Reset

Simple

*To select multiple Adducts:
Ay
M - Hit Ctrl + Adducts

.- Hit Command + Adducts
Select: all | none
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More on identification

Total: 87 Metabolites

METLINID| MASS |Appm|  NAME _[Msms STRUCTURE
0}
89296 [M+H]* N NO 4
m/z Dicoumaroylspermidine NH
438.2387 Formula: C25H31N304 |
M AS: 65715-79-9
437.2315 » o |
HO
o
43760 [M+H]* Lunarine
m/z Formula: C25H31N304
438.2387 '
M View
437.2315
225643 [M+H]* Ser Gly Lys Phe NO
m/z Formula: C20H31N506
438.2347 CAS:
M
437.2274
NH,
+
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More on identification

e Compare isotopic distributions

[ NON ) Spectrum: [PosMode_IR2.mzXML; scan #2397]
PosMode_IR2.mzXML scan#2397 @12.42 MS1 p +, base peak: 438.2404 m/z (1.6E5)
N ¥ Scan definition: Full
100.0 i 3337403
1.6E5 IEE
=0 | theoretical experimental
1.2E5 1
60.0— = 1.0E5
g
3 8.0E4
c
40.0— =
6.0E4
4.0E4 - 439.2397
20.0-
2.0E4 - J
440.2460
438.7370 439.8404
0.0 ' ' ! T ! ' ' OE L 438.5000 439.0000 439.5000 440.0000 =
438.00 43900 440.00 441 .00 442 00 443 00 444 00 ’ ' ’ ’
— m/z
— Scan #2397
- Peak list: e -
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More on identification

Total: 87 Metabolites

| o}
89296 [M+H]* N NO 4
m/z Dicoumaroylspermidine NH
438.2387 Formula: C25H31N304 |
M AS: 65715-79-9
437.2315 HO 2 NH
HO
o
43760 [M+H]* Lunarine
m/z Formula: C25H31N304
438.2387 '
M
437.2315
225643 [M+H]* Ser Gly Lys Phe NO " .
m/z Formula: C20H31N506 ©\I '
M438.2347 CAS: ! m/\/u\ﬂ
437.2274
NH,
+
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More on identification

e CompareMS/MS

Lunarine

MID: 43760 ESI Q-TOF lib rary

100
75

50

Intensity (%)

2 -
[ NON Spectrum: [PosMode_IR2.mzXML; scan #2360]

PosMode_IR2Z.mzXML scan#2360 @12.25 MS2 (438.2385) p +, base peak: 292.2030 m/z (2.0E2)
50 160 1%0 260 ZSIO 360 3 Scan definition: Full

o
o

Mass (m/z) 2 0E2 | 292 2030
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1.6E2
(+) 40V [M+H]+ 438.2389
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—
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0.0ED - (TR L1 L1

877,

100.0000 200.0000 300.0000 400.0000 500.0000 600.0000 700.0000 800.0000

m/z
— Scan #2360

- Peak list:
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Thank you!
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