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Come Discover the Best Kept Secret in Metabolomics.
Thermo Scientific Compound Discoverer Software.

The world leader in serving science



Compound Discoverer 2.1 Software

Thermo Scientific™ Compound
Discoverer™ 2.1 Software

Complete small molecule structure Compound Discoverer 2.1 offers
identification in a Next Generation platform.

flexible workflows for Discovery
Metabolomics: Fundamental
Research, Biomarker Discovery,
Pharma, Environmental
Research, Forensics,
Foodomics, etc.




Data Processing Workflows
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Data Processing Workflows

Study Definition || Input Files | Samples || Analysis Results || Grouping & Ratios
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Workflow Templates

9 =
Enter a study name Study Name and Processing Workflow

Specify a unique name for this study and its folder, select the studies falder for storing all of your study folders, and select a processing workflow for
the current analysis.

In the Study Name box, type a descriptive name.

The application uses this name for both the study file

(*.cdStudy) and the study folder where it stores the study
file. This folder also stores the result files (*.cdResult) that Study Name and Directory Structure
data processing creates.

Select the top-level folder for your studies Study Name:  New Study 1
1. Click the browse icon to the right of the Studies Folder Studies Folder: CAUsers\ralf tautenhahn\Desktop\ZDF demo E]
baox.
2. Inthe Select Folder dialog box, browse 1o an existing Study Template File: E]
folder or create a new folder. Then, click Select

Folder. Description:
The application stores the study subfolders in this folder.

Note. Selecting a study template file {*.cdStudy) and
adding a study description are optional

Select the processing workflow for this analysis

In the Workflow list, select a processing workflow.

This list displays the processing workflows in the Common Pracessing

Templates folder. A description of the workflow appears
below the workflow list, if one is available. Workflow: | (empty workflow) E]

For more information about this page, press the F1 key.
WorkflowTemplates \, Degradants \ Degradants Expected w FISh Scoring and Unknown ID w Online and Local Database Searches

WorkflowTemplates \, Degradants \ Degradants w Statistics Expected w FISh Scering and Unknown ID w Online and Local Database Searches
WorkflowTemplates  E and L\ E and L Expected with FISh Scoring

WorkflowTemplates % E and L% E and L Unknown ID with Online and Local Database Searches

WorkflowTemplates ', E and L% E and L w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental Expected with FISh Scoring

WorkflowTemplates % Environmental  Environmental Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Food Research \ Food Research Expected with FISh Scoring

WorkflowTemplates %, Food Research \ Foed Research Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Food Research \ Food Research w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Forensics % Forensics Expected with FISh Scoring

WorkflowTemplates % Forensics % Forensics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates % Forensics ' Forensics w Statistics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities Expected w FISh Scoring and Unknown ID w Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities w Statistics Expected w FISh Scoring and Unknown ID w Cnline and Local Database Searches
WorkflowTemplates \ Metabolism \ Metabolism Expected w FISh Scoring and Unknown w Pattern Scoring

WorkflowTemplates \ Metabolism \ Metabolism w Statistics Expected w FISh Scoring

WorkflowTemplates \ Metabolism \ Metabolism w Statistics Expected w FISh Scoring and Unknown w Pattern Scoring =

F WorkflowTemplates ' Metabolomics \ max ID - Detect Unknowns with ID Using Online Database Searches Single Sample
WorkflowTemplates \ Metabalomics % Untargeted Metabolomics Quick Detection Unknowns No ID -
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Workflow Templates for Metabolomics

9 =
Enter a study name Study Name and Processing Workflow

Specify a unique name for this study and its folder, select the studies falder for storing all of your study folders, and select a processing workflow for
the current analysis.

In the Study Name box, type a descriptive name.

The application uses this name for both the study file

(*.cdStudy) and the study folder where it stores the study
file. This folder also stores the result files (*.cdResult) that Study Name and Directory Structure
data processing creates.

Select the top-level folder for your studies Study Name:  New Study 1
1. Click the browse icon to the right of the Studies Folder Studies Folder: CAUsers\ralf tautenhahn\Desktop\ZDF demo E]
baox.
2. Inthe Select Folder dialog box, browse 1o an existing Study Template File: E]
folder or create a new folder. Then, click Select

Folder. Description:
The application stores the study subfolders in this folder.

Note. Selecting a study template file {*.cdStudy) and
adding a study description are optional

Select the processing workflow for this analysis

In the Workflow list, select a processing workflow.

This list displays the processing workflows in the Common Pracessing

Templates folder. A description of the workflow appears
below the workflow list, if one is available. Workflow: | (empty workflow) E]

For more information about this page, press the F1 key.
WorkflowTemplates \, Degradants \ Degradants Expected w FISh Scoring and Unknown ID w Online and Local Database Searches

WorkflowTemplates \, Degradants \ Degradants w Statistics Expected w FISh Scering and Unknown ID w Online and Local Database Searches
WorkflowTemplates  E and L\ E and L Expected with FISh Scoring

WorkflowTemplates % E and L% E and L Unknown ID with Online and Local Database Searches

WorkflowTemplates ', E and L% E and L w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental Expected with FISh Scoring

WorkflowTemplates % Environmental  Environmental Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental w Statistics Unknown ID w Online and Local Database Searches
WorkflowTemplates %, Food Research \ Food Research Expected with FISh Scoring

WorkflowTemplates %, Food Research \ Foed Research Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Food Research \ Food Research w Statistics Unknown ID w Online and Local Database Searches
WorkflowTemplates %, Forensics % Forensics Expected with FISh Scoring

WorkflowTemplates % Forensics % Forensics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates % Forensics ' Forensics w Statistics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities Expected w FISh Scoring and Unknown ID w Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities w Statistics Expected w FISh Scoring and Unknown ID w Cnline and Local Database Searches
WorkflowTemplates \ Metabolism \ Metabolism Expected w FISh Scoring and Unknown w Pattern Scoring

WorkflowTemplates \ Metabolism \ Metabolism w Statistics Expected w FISh Scoring

- -
F WorkflowTemplates ' Metabolomics \ max ID - Detect Unknowns with ID Using Online Database Searches Single Sample
WorkflowTemplates \ Metabalomics % Untargeted Metabolomics Quick Detection Unknowns No ID -
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Workflow Templates for Metabolomics

9

(==

Enter a study name
In the Study Name box, type a descriptive name.

The application uses this name for both the study file
(*.cdStudy) and the study folder where it stores the study
file. This folder also stores the result files (*.cdResult) that
data processing creates.

Study Name and Processing Workflow
Specify a unique name for this study and its folder, select the studies falder for storing all of your study folders, and select a processing workflow for

the current analysis.

Study Name and Directory Structure

Select the top-level folder for your studies Study Name:  New Study 1
1. Click the browse icon to the right of the Studies Folder Studies Folder: CAUsers\ralf tautenhahn\Desktoph ZDF demo E]
baox.
2. Inthe Select Folder dialog box, browse to an existing Study Templafe File:

WorkflowTem

WorkflowTemnplates \ Metabolomics Y max ID - Detect Unknowns with ID Using Online Database Searches Single sample
WoerkflowTemplates \ Metabolomics % Untargeted Metabelomics Quick Detection Unknowns Ne ID
WorkflowTemplates Y Metabolomics '\ Untargeted Metabolomics with Statistics Detect Unknowns with 1D Using

Local Databases

lates '\ Metabolomics Y Untargeted Metabolomics with Statistics Detect Unknowns with Mapped Pathways and ID using Online Databases

1NI5 ST QISpIays TNe proCessing WOorknows in me Lol
Templates folder. A description of the workflow appea
below the workflow list, if cne is available.

For more information about this page, press the F1 key.

Workflow:

(empty workflow)

WorkflowTemplates \, Degradants \ Degradants Expected w FISh Scoring and Unknown ID w Online and Local Database Searches
WorkflowTemplates \, Degradants \ Degradants w Statistics Expected w FISh Scering and Unknown ID w Online and Local Database Searches
WorkflowTemplates  E and L\ E and L Expected with FISh Scoring

WorkflowTemplates % E and L% E and L Unknown ID with Online and Local Database Searches

WorkflowTemplates ', E and L% E and L w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental Expected with FISh Scoring

WorkflowTemplates % Environmental  Environmental Unknown ID w Online and Local Database Searches

WorkflowTemplates % Environmental  Environmental w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Food Research \ Food Research Expected with FISh Scoring

WorkflowTemplates %, Food Research \ Foed Research Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Food Research \ Food Research w Statistics Unknown ID w Online and Local Database Searches

WorkflowTemplates %, Forensics % Forensics Expected with FISh Scoring

WorkflowTemplates % Forensics % Forensics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates % Forensics ' Forensics w Statistics Unknown ID w Compound Class Scoring, Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities Expected w FISh Scoring and Unknown ID w Online and Local Database Searches
WorkflowTemplates ' Impurities \ Impurities w Statistics Expected w FISh Scoring and Unknown ID w Cnline and Local Database Searches
WorkflowTemplates \ Metabolism \ Metabolism Expected w FISh Scoring and Unknown w Pattern Scoring

WorkflowTemplates \ Metabolism \ Metabolism w Statistics Expected w FISh Scoring

-
WorkflowTemplates ' Metabolomics \ max ID - Detect Unknowns with ID Using Online Database Searches Single Sample

WorkflowTemplates \ Metabolomics % Untargeted Metabolomics Quick Detection Unknowns No ID

m




Workflow Templates for Metabolomics

Max ID workflow. Detect and identify all compounds in a
single sample (with ddMS2)- even compounds with very low
abundances.

WorkflowTermnplates \ Metabolomics Y max ID - Detect Unknowns with ID USThg Online Database Se
WoerkflowTemplates \ Metabolomics Y Untargeted Metabolomics Quick Detecigensisidkimumsisetinlie Qu ick com poun d detection. Detect CompoundS ina Slﬂgle
WorkflowTernplates ' Metabolomics ' Untargeted Metabolomics with Statistigs Detect Unknowns w :
| WorkflowTemplates \ Metabolomics \ Untargeted Metabolomics with Statistics Detect Unknowns w Sample Cl multlple Samples'
1

Untargeted Metabolomics workflow: Find and identify the
differences between samples (offline databases).

Untargeted Metabolomics workflow: Find and identify the
differences between samples (online databases).
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Workflow Detalls

(o]

Processing
Waorkflow: | WorkflowTemplates ' Metabolomics \ Untargeted Metabolomics with Statistics Detect Unknowns with Mapped Pathways and ID using Online Databases "] [

Workflow Description:  |ntargeted Metabolomics workflow: Find and identify the differences between samples.
- Performs retention time alignment, unknown compound detection, and compound grouping across all samples. Predicts elemental compositions for all
compounds, fills gaps across all samples, and hides chemical background (using Blank samples). Identifies compounds using mzCloud (ddMS52) and
ChemSpider (exact mass or formula). Also performs similarity search for all compounds with ddM52 data using mzCloud. Maps compounds to biclogical
pathways using BioCyc and KEGG databases. Applies QC-based batch normalization if QC samples are available. Calculates differential analysis (t-test or
ANOVA), determines p-values, adjusted p-values, ratios, fold change, CV, etc.).

L / \. \
& Predict Compositions é Fill Gaps
3) Search ChemsSpider g;ﬂ::a?fc{b’::m é g;':“t:a';iaﬁ a Normalize Areas
ThermoFisher
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Sample Types in Compound Discoverer Software

[+ 539 Soy_8_Replicate_2 Sample -

g = . Sample: full scan data for peak detection,
@A |Soyo Replaare el - alignment, statistics (required)

[+ 542 Soy 9 Replicate_2 Sample =

[+ 543 Soy_9_Replicate_3 Sample -

10 SCIENTIFIC



Sample Types in Compound Discoverer Software

[+ 539 Soy_8_Replicate_2 Sample -
g = . Sample: full scan data for peak detection,
@41 |Soy.9 Repliare.] e : alignment, statistics (required)
[+ 542 Soy 9 Replicate_2 Sample =
[+ 543 Soy_9_Replicate_3 Sample -
@51 Blank_1_Replicate_1 Elank = -
] P Blank: solvent or matrix blanks for
# 52 Blank_1_Replicate_2 Blank - )
# 53 Blank_1_Replicate_3 Blank i baCkg round removal (Optlonal)
1 ThermoFisher
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Sample Types in Compound Discoverer Software

[+ 539 Soy_8_Replicate_2 Sample -

g = . Sample: full scan data for peak detection,
WAL | Soyd Replicate 1 sample . alignment, statistics (required)

[+ 542 Soy 9 Replicate_2 Sample =

[+ 543 Soy_9_Replicate_3 Sample -

B |Penk Reploate plark - Blank: solvent or matrix blanks for
# 52 Blank_1_Replicate_2 Blank - )

# 53 Blank_1_Replicate_3 Blank i baCkg round removal (Optlonal)

[+ 55 QCc1 QualityControl -

+ 58 Qc_2 QualityContrel -

@57 |Qc3 QualityControl - QualityControl: pooled samples for
wse |Qcs QualityControl - Normalization and QC (optional)

[+ 58 Qchs QualityControl -

# 510 QCce QualityContral -

12 ThermoFisher
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Sample Types in Compound Discoverer Software

[+ 539 Soy_8_Replicate_2 Sample
g = Sample: full scan data for peak detection,
WL S0y Repliate 1 sample alignment, statistics (required)
[+ 542 Soy 9 Replicate_2 Sample
[+ 543 Soy_9_Replicate_3 Sample
=+ 51 Blank_1 Replicate 1 Blank .
i —F Blank: solvent or matrix blanks for
# 52 Blank_1_Replicate_2 Blank )
# 53 Blank_1_Replicate_3 Blank baCkg round removal (Optlonal)
[+ 55 QCc1 QualityControl
[# 56 Qc_2 QualityContrel
@57 |qc3 QualityControl QualityControl: pooled samples for
R QualityControl Normalization and QC (optional)
[+ 58 Qchs QualityControl
# 510 QCce QualityContral
[+ 5119 Sov ID L1 Identification Onk 0 a0 0
e P Fi—— Identification Only: one or more ddMS?
N S for compound identification (optional)
13 ThermoFisher
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Study Factors in Compound Discoverer Software

4l
wuw

o~ Ul

i

i Study fact tud lables):

7time points [l udy factors (or study variables):
— Information about your samples.

~ Study factors are used for statistics
1 and interactive visualizations.

14 SCIENTIFIC



Create New Study Using the Wizard in Compound Discoverer Software

D O =)

Begin a new Study
Use this Wizard to setup a new study and optionally a new analysis.

Create a new study in 4 steps
Select samples
Select workflow

Define sample types (optional)

Define study factors (optional)

7 G
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Interpreting the Results

) Eel=]

File Reporting Libraries View Window Help
VU HU e, YOEENESEOrEEEDEE, DRR_  sXP00

) DF_b396_1e6_BC X T

/€ StartPage X | i 7DF2 X

Chromatograms - I X || Mass Spectrum - 1 x
4 Group By: 2zl —— Fatty —— Lean FS 2167, RT=0900 min, MSL FTMS (+) ¥ Eiﬂfgdﬂdsdohﬂ;gsfﬁmfff RT=0.921 min, MS1, FTMS (+) -
Phenotype g ] F2 #537, RT=0.879 min, MS1, FTMS (+)
[C] Sample Type F2 #5398, RT=0,882 min, MS2, FTMS (+), (HCI 5]
[ File 84 0.900 F2 #565, RT=0.921 min, MSL, FTMS (+)
4 Filter By: = 71 F2 #567, RT=0925 min, M52, FTMS (+), (HCI & 4]
o Phenotype f:'_ L g
o W) Sample Type é ;] g 31 B
on ) File 2 g
% 9 % 24 115.03660
27 2z [M+H-NH3]+1
= £ 3207669 E
2 3 11 - IMeHIA
- 156.03581 26308536
1] | o i ‘ : [M+Na]+l‘1__ [2M+I_—|__]I‘+.1
0 T T T 120 160 130 200 220 240 260
0.8 0.9 1.0 11 miz -
RT [min] 4 mn ¥ 4 T 3
Compounds per File || Features || mzCloud Results || ChemSpider Results || BioCyc Results || Input Files || KEGG Pathways || BioCyc Pathways
=] Checked | Name Formula Annotation Source  [¥] | Molecular Weight | RT [min] | Area (Max ~ |# ChemSpider Results| # mzCloud Results | mzCloud Best Match | Group Areas F] | Group CV [%] ] Ratio ] Log2 Fold Change [¥] | P-value B | Adj. P-value ] ;
1+ Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 | | [N] | 29200007 | 0.940 | 1220352847 1 2
2+ Ci5H285 | [m{m[m} 24019066 | 7.086 | 663351286 0 0
3 R Phenyl sulfoxide C12H100S m] [m] | 202.04495 | 0.839| 315836664 1 10
4 & Isoleucine CBHI3 N 02 BEEER 131.09453 | 2014 | 273034057 18 16
5 & Betaine C5HI1LN Q2 BEEER 117.07877 | 0.868 | 272533644 14 3
6 + Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 [ [ [n] | 29200005 | 0.848 | 245497612 1 il
7 + DL-Tryptophan C11H12N2 02 20408074 | 3119 | 221517495 12 E
8 + Creatine C4 HON3 02 13106829 | 0.200 | 214570323 2 2
9 = L-Phenylalanine CIHILNO2 16507892 | 2578 | 196677505 17 1
10 = Creatinine CAHTN3O 11305880 | 0.927 | 187929579 2 0
1n = L-Tyrosine CYHILN O3 18107382 | 1625 | 187009002 17 2
12 = L-Valine C5HI1NO2 117.07878 | 1187 | 176220368 14 6
13 + Acetyl-L-carnitine COHITNO4 20311558 | 1334 | 167058234 2 4
14 = L-Isoleucine C6H13 NO2 13100453 | 1926 | 135383791 18 4
15 = Benzene C6HE 7804684 | 2578 | 134647271 1 29
16 = 3-Methylsulfolene C5HBO2S 13202440 | 1362 | 134209264 2 12
17 = L(-}-Carnitine C7H15 N O3 16110499 | 0.859 | 131594238 2 2
18 = Triadimefon C14 H16 CIN2 02 29209259 | 0934 129208301 2 0
19 = L-(-}-Methicnine CSHIING2S 14905093 | 1535 | 103824775 7 1
20 = [Similar to: Fluoxymesterone; AMass: 56,0270 Da] C12H3ON20OP2 28018306 | 7.266 | 102014803 0 28
21 = Piperidine CSHILN 8508003 2015 | 93672219 1 0 3

~ | Show Related Tables
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Interpreting the Results

) Eel=]

File Reporting Libraries View Window Help
VU HU e, YOEENESEOrEEEDEE, DRR_  sXP00

) DF_b396_1e6_BC X T

Chromatograms = & ¥ || Mass Spectrum =) £
. . ) F5 #167, RT=0.300 min, MS1, FTMS (+) » ) Pooled_ddMS2 (F2)#565, RT=0.921 min, M51, FTMS (+)
G';:r ' Fam wean C F2 #537, RT=0.870 min, MS1, FTMS (=) - C4HINIOZas MeH[H
enotype 9 h III t lll . ' :

[C] Sample Type ro alogra F2 #5309, RT=0.882 min, MS2, FTMS (+), (HCI 5]

[ File 8 0.900 F2 #565, RT=0921 min, MS1, FTMS (+)
4 Filter By: 7] F2 #567, RT=0.925 min, M52, FTMS (+), (HCI

on Phenotype

/€ StartPage X | i 7DF2 X

Spectrum

.
L

on Sample Type

w
L

o File

[
L

11503660
[M+H-NH3]+1
43207569
© [M#HIA

Intensity [counts] {10°9)
o
A

Intensity [counts] {10°9)

m

L
-
L

156.03681
[M+Hal+1
L

26308636
[2M+H]+1
160 180 200 220 240 260

08 0g 10 11 miz

RT [min]

4 m * 4 [ L

Compounds per File || Features || mzCloud Results || ChemSpider Results || BioCyc Results || Input Files || KEGG Pathways || BioCyc Pathways

2} Checked | Name Formula Annotation Source  [¥] | Molecular Weight | RT [min] | Area (Max ~ |# ChemSpider Results| # mzCloud Results| mzCloud Best Match | Group Areas F] | Group CV [%] ] Ratio ] Log2 Fold Change [¥] | P-value B | Adj. P-value ] I;:I
1 + Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 O8 [ [ [m] | 2920
- Eeee 28 Result tables
3 R Phenyl sulfoxide C12H100S ] [ | 2020
4 & Isoleucine CBHI3 N 02 BEEER 131.09453 | 2014 | 273034057 18 16
5 & Betaine C5HI1LN Q2 BEEER 117.07877 | 0.868 | 272533644 14 3
6 + Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 HECOE 29209005 | 0.848 | 245497612 1 al
7 R DL-Tryptophan C11H12ZN202 204.08974 3119 | 221517495 12 3
B = Creatine C4 H9 N3 02 13106029 | 0900 | 214570323 2 2
a9 R L-Phenylalanine CIHIIN Q2 165.07892 2578 | 196677505 17 1
10 = Creatinine CA4HTN3C 113.05880 0927 | 187929579 2 0
11 = L-Tyrosine COHIINC3 181.07382 1625 | 187009002 17 2
12 = L-Valine C5H11 N 02 117.07878 1.187 | 176220368 14 6
13 = Acetyl-L-carnitine COHI7TNC4 20311558 1334 | 167058234 2 4
14 = L-Isaleucine C6H13 N 02 131.09453 1.926 | 135383791 18 4
15 + Benzene C6 HE TE04684 | 2578 | 134847271 1 29
16 = 3-Methylsulfolene C5HB 025 132.02440 1382 | 134209264 2 12
17 = L{-)-Carnitine C7HISNQ3 161.10499 0.859 | 131504238 2 2
18 = Triadimefon C14 H16 CIN3 02 293.00259 | 0934 | 129208301 2 1]
19 = L-(-)-Methicnine CS5HIINOZS 149.05093 1.535 | 103824776 7 1
20 + [Similar to: Fluexymesterone; AMass: 56.0270 Da] €12 H30 N2 O P2 28018306 | 7.266 | 102014803 0 38
2 R Piperidine C5HIIN §5.08903 | 2015 93672219 1 0 L

~ | Show Related Tables
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Interpreting the Results

File Reporting Libraries View Window Help
MUY HAad YOEIENEUDEEEERE, LQB@_ '¢eMEDo@

/ @ Start Page X I}JJ ZDF2 X ZDF_b396_le6_BC XI T
Chromatograms. ~ I X || Mass Spectrum - 1 x
4 Group By: s — Fatty —— Lean > RAWFILE(top): Pooled_ddMS2 (F2) #1638, RT=2.578 min, | i0), +1) &
REFEREMNCE(bottom): mzCloud library, L-Phenylalanine, C S t 20:40)) ps
% harcpe Chromatogram pectrum
= Sample Type 51 2]
File =y =
) 2
4 Filter By: = 4] = 1]
o Phenotype § 3] §
on | Sample Type = 2 0 =
o @) File Z 24 z
5 g 19
=1 E
2]
0 T T T T T T T T T T
25 26 27 60 a0 100 120 140 160 180
RT [min] miz
0 = NIl m » 4 b
mpound: Compounds per File | Features | mzCloud Results || ChemSpider Results | BioCyc Results | | InputFiles || KEGG Pathways | BioCyc Pathways
==l Checked Name Formula Annotation Source  [#]| Molecular Weight | RT [min] | Area (Max = | # ChemSpider Results |# mzCloud Results| mzCloud Best Match | Group Areas [#] | Group CV [%] [] Ratio [*]|Log2 Fold Change [#] | P-value [¥] | Adj. P-value [¥] E;]
4 = Isoleucine C6HI13I N 02 [ | [m]m] 131.0 16
5 &= Betaine €5 H11 N 02 ERDE 117.0 Resu It tab I es 3
6 = Ethylenediaminetetraacetic acid (EDTA) €10 H16 N2 08 [ [ ] | 2620, 1
7 = DL-Tryptophan C11H1ZN2 02 204.08974 | 3119| 221517495 12 3 .
g = Creatine €4 HI N3 02 13106929 | 0.900| 214570323 2 2 96.8 ‘
9 + L-Phenylalanine €9 H11 N 02 165.07892 | 2578 | 196677505 17 1 97.5 ‘
- L 1
0 = Creatinine CAHTN3 O 113.05880 | 0927 | 1879 qre77505.1028420 b 2 0
1 R L-Tyrosine CIHI1INO3 18107382 | 1625 1870 17 2 97.6 ‘
12 = L-Valine C5 H11 N 02 117.07878 1.187 | 176220368 | 6
13 = Acetyl-L-carnitine
14 = Ldsoleucine sSOC I at ed
15 = Benzene
%6 = 3-Methylsulfolene 13202440 | 1362 | 134209264 2 12 7.7667
17 = L{-}-Carnitine 16110499 | 0.859| 131594238 2 2 987 | 7.90e7 | 737e7
wa Tt snznansa | naaal 1900083 a2 n [ ol
# ) Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compesitions | i@ GIGGISSTICN | ChemSpider Results || BioCyc Results || KEGG Pathways || BioCyc Pathways
=] Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da] | AMass [ppm] | Type = | Scan #| Match ~ |Best Match ~ | Best Sim. Match ~ |mzCloud ID | KEGG ID
a
1 + ] OH L-Phenylalanine CIHI11 NO2 165.07898 0.00006 038 Identity 1638 975 97.5 979 8 £00079
NHz
~ ) Show Related Tables

18 ThermoFisher
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ldentifying Unknowns — Spectral Libraries and Compound Databases

Online spectral library
wid search mzCloud - »
L > 2 million spectra

1 g Chemical structure database with >480
E‘f% S J data sources, 59 million structures

19 SCIENTIFIC



ldentifying Unknowns — Spectral Libraries and Compound Databases

- Online spectral library
> 2 million spectra

25 Search ChemSpider data sources, 59 million structures

- Local spectral libraries
- Local databases

20 SCIENTIFIC

E J Chemical structure database with >480
[ Search mzVault J




|dentifying Unknowns: mzCloud

Eile Reporting Libraries View Window Help

W HR B T @ EODEEBE 2ea e R EDD@
/@ startPage % | JJ zDF.2 x ' [ ZDF b396 166 BC X - X
Chromatograms « I % || Mass Spectrum - B x
4 Group By: » —— Fafly — Lean , RT: B N N Cees > | RAWFILE(top): Pooled_ddMS2 (F2)#792, RT=1.268 min, M52, FTMS (+), (HCD, DDF, 204.1231@(15:35.50), +1) -
ohenoype > #830, RT=1.324 min, MS2, FTMS (), (HCD, [ REFERENCE(botton): mzCloud library, Acetyl-L-carnitine, G H17 N 04, MS2, FTMS, (HCD, 204.1230@(10;20:40)) | _
[C] sample Type b F2 £866, RT=137% min, M52, FTMS (+), (HCD, T 10 fI
o - 20 ) Raw file
. B
4 Filter By: = 153 j:: 5
o ) Phenotype £ =
o ] Sample Type [P g 0 I | | |
o ] File £ = | =
5 2
£ 05 ] g2 51 f
£ Reference
00 1 - : : 10 ]
iy y ! (mzCloud)
RT [min] ) |
4 1 SIE 3 it

‘Compounds per File | Features || mzCloud Results || ChemSpider Results

BioCyc Results || Input Files || KEGG Pathways || BioCyc Pathways

=2 Checked | Name Formula Annotation Source Molecular Weight | RT [min] | Area (Max ~ |# ChemSpider Results | # mzCloud Results | mzClc 1= P-value Ad. P-value
4 + Isoleucine C6HI13 N 02 | | [mfm] 13100453 | 2014 | 273034057 18 16
5 R Betaine C5HI1INQZ 117.07877 | 0.868 | 272533644 14 3
6 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 202.09005 | 0.848 | 245487612 1 1
7 R DL-Tryptophan C11 H12NZ 02 204.08974 3.119| 221517495 12 3
8 = Creatine C4 HO N3 02 13106929  0.000 | 214570323 2 2
9 + L-Phenylalanine CIHI1IN Q2 165.07892 | 2578 | 196677505 17 1
10 = Creatinine C4HTN3O 113.05880 ( 0.927 | 187929579 2 0
11 R L-Tyrosine CIHIING3 181.07382 1.625 | 187009002 17 2
12 = L-Valine C5HI1INOQ2 s |
13 + Acetyl-L-camnitine COHI7 N4
14 = L-lsoleucine C6H13 N 02 Compound name and
15 = Benzene C6H6
16 = 3-Methylsulfolene CSHBOZS Str u Ctu re
17 + L(-)-Carnitine CTHISNGO3
18 = Triadimefon C14 H16 CIN3 02 i
# | Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compasitions ChemSpider Results || BioCyc Results || KEGG Pathways || BioCyc Pathway
# | Checked|Compound Match |Structure Name Formula AMass [Da] | AMass [ppm] | Type « |Scan# Match ~ |Best Match ~ |Best Sim. Match ~ | mzCloud ID | KEGG ID =
HO._-0 H
N
i = o] /’!\ Acetyl-L-carnitine COHI7 N4 203.11576 0.00017 0.85 | Identity 792 981 98.1 90.8 879
\”/ \’_https:.f'.-’mzcloud.orga’Data\-’iewer.Aspx#CreierenceSTD h
1] | E

~ | Show Related Tables

mzCloud is a trademark of HighChem LLC.

01 ThermoFisher
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|ldentifying Unknowns: ChemSpider

Eile Reporting Libraries View Window Help
WU e HS & YW EUIEEEEEE 28 @ e PP @
/@ startPage X | ] ZDF2 X ZDF_b396_1e6_BC X - X
Chrematograms ~ I % | Mass Spectrum - 1 %
4 G : ¥ J— J— 579 min, MS1, FTMS (+) > ZDF_Fatty_2 (F4)#489, RT=2.579 min, M51, FTMS (+) -
roup By: Fatty Lean . COH11 M O2 as [M+H]+1
Phenotype 2 #1637, RT=2.576 min, MS1, FTMS (+) -
[[] sample Type 54 F2 #1638, RT=2.578 min, M52, FTMS (+), (Ht 6 166.08620
[IFile 5 5 5] IM+H
4 Filter By: 2 4] El
= = 4
o | Phenotype 5 4] §
o | Sample Type = 3 2 34 !
= 1 - =
on | File 5 24 =
= = 2
= f=4
1 = 1 J1as0757 188.05798 20404233 331.16510
148.0586 | [M+Naj+1 [+ [2M+H]+1
0 T T T 0 g . — T T
25 28 27 150 200 250 300
RT [min] miz —
] =] “ r ] 1l +
& Compounds ¥ Compounds per File || Features | mzCloud Results || ChemSpider Results || BioCyc Results || Input Files || KEGG Pathways | BioCyc Pathways
? Checked | Name Neight | RT [min]  Area (Max ~ | # ChemSpider Results | # mzCloud Results E;]
4 + Isoleucine 09453 | 2014 | 273034057 18 16
5 R Betaine 07877 | 0.868| 272533644 14 3
6 = Ethylenediaminetetraacetic acid (EDTA) 09005 0.848 | 245497612 1l 1
7 R DL-Tryptophan | D e tre e =ud.08974 3.119| 221517485 12 3
8 & Creatine | C4HI N3 02 13106929 [ 0.900 | 214570323 2 2
a +f L-Phenylalanine CIHI1NO2 165.07892 | 2578 | 196677505 iyl ol
10 + Creatinine | CAH7 N3O 113.05880  0.927 | 187929579 2 0 3
~ 1 Hide Related Tables g
Structure Proposals || Compounds per File || Predicted Compositions || mzCloud Results LT DgCHT Il | BioCyc Results || KEGG Pathways || BioCyc Pathways
@ Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da] | AMass [ppm] | CSID # References ~ b
po gl PR
0\ H
1 = 1] H DL-Phenylalanine CIHI1NO2 165.07898 0.00006 039 ] 13580
NHz pi/fwww.chemspider.com/969 i
2 * [} NHz2 o L-(-)-Phenylalanine CI9HI1NO2 165.07838 0.00006 039 5910 841
H OH
HaN
3 == ] O _~ Benzocaine C9HILNO2 185.07898 0.00006 039 | 13854242 832

¥ ) Show Related Tables

ChemSpider is a tragemark of Royal Society of Chemistry.
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ldentifying Unknowns: Predict Elemental Composition Using Very High Resolution Data

o e
#4258, RT=10.564 min, FTMS (+) -
Darunavir + (Dealkylation) C20 H29 N3 03 5 MW: 391 19286, Area: 15226423
[1‘, Predict EnmpositiunsJ
200
#4258, RT=10.564 min, FTMS (+)
Darunavir + (Dealkylation) C20 H28 M3 03 S, MW: 39119206, Area: 15226423
ition™ s .
TrueComposition - 34S isotope
I ith [M+H]+1 104
a gOI’It m uses =
150 4 = 81 i
= | 2 x13C isotope
=) § g J
« Exact mass 2 <
. = g 4] 384 20575
* Isotopic pattern E
. . . 2 T2
* Fine Isotopic = 100 1 0
pattern é 394185 394.190 304195 394.200 304.205 394.210 304.215 304.220
- miz
« MS2 data
50 -
393.20248
41418158
3000575 [M+Na]+1
394§ 9550 § ?.‘»18532 43015679
) 41518508 [M-+K]+1
0 L \i, T : T L T T
= 400 410 420 430
miz -
an | N
93 ThermoFisher
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ldentifying Unknowns: Predict Elemental Composition Using Very High Resolution Data

-+ Predict Compositions

TrueComposition™
algorithm uses

 Exact mass

* |sotopic pattern

* Fine isotopic
pattern

« MS?data

File Reporting Libraries View Window Help

HEY Hd B YUEOEE

/@ StartPage X | Ui z0F.2 * /}§ ZDF b396 1¢6 BC X |

HUDEEE

P EE R

Chromatograms.

A Mass Spectrum

+ ) Hide Related Tables

=) Checked | Compound Match | Formula

P . > — — #251, RT=1.331 min, MS1, FTMS (+) ZDF_Fatty_2 #2561, RT=1.331 min, MS1, FTMS (+)
Group By: Fatty Lean ; COH17 N T4 a5 M+H]+1
Phenatype #789, RT=1.261 min, MS1, FTMS (+) u
[C] Sample Type TE #792, RT=1.266 min, M52, FTMS (=], (HCD, 2 200 e
[ File = [l #820 RT=1322 min. MS1 FTMS (+) 2 [M+HI+1
] <
4 Filter By: =P 15 (+), (HCD, 53
= ] = = 15
=z =
o e 2 Predicted elemental 2
on Sample Type & 101 IS (+), (HCD, 2 10
= .-, . =
o 8] File z f I I k =
2 o]
501 COpOSItlon or all unknowns £ 05
- = 205.1259
J-, 206.12645
0.0 0.0 T T T T T
203 204 205 206 207
miz 5
[
] b < ]
Compounds per File || Features || mzCloud Results || ChemSpid BioCyc Results || Input Files || KEGG Pathways || BiaCyc Pathways
=] Checked | Name Formula Annotation Source ]| Molecular Weight | RT [min] | Area (Max ~ |# ChemSpider Results | # mzCloud Results| mzCloud Best Match | Group Areas [¥] | Group CV [%] []|Ratio [¥]|Log2 Fold Change [¥]| P-value ]| Adj. P-value [¥] E;]
4 = Tsoleucine C6HI3N 02 13109453 | 2014 273034057 18 16 ] v [ n | s 073
5 Betaine C5HI1NO2 117.07677 | 0.868| 272533644 14 3 1056 0.08
5 = Ethylenediaminetetraacetic acid (EDTA) €10 H16 N2 08 29209005 | D848 | 245497612 1 1 av0z 51
7 R DL-Tryptophan C11H1Z N2 Q2 204,08974 3119 | 221517495 12 3 0835 -0.26
g = Creatine C4 HO N3 02 13106020 | 0800 214570323 2 2 3195 158
9 = L-Phenylalanine COHIINO2 16507892 | 2578 | 196677505 17 1 1302 038
10 = Creatinine CAHTN3 O 11305880 | 0827 187929579 2 0 1621 070
1+ L-Tyrosine COHIINO3 18107382 | 1625 187009002 17 2 avel 038
12 = L-Valine C5H11 N O2 117.07878 1187 | 176220368 14 6 1740 0.80
13+ AcetyHL-camitine C9HI7 N 04 20311558 | 1334] 167058234 2 4 1609 [
14 R L-Isaleucine C6HI3 N 02 131.09453 1926 | 135383791 18 4 1474 056
15 = Benzene CEHE 7804684 | 2578 | 134647271 1 29 1349 043
6 = 3-Methylsulfolens C5HBO2S 13202440 | 1362 134209264 2 12 1676 075
17 = L{J-Camitine CTHISN O3 16110409 | 0850 | 131594238 2 2 1072 010
18 = Triadimefan €14 H16 CI N3 02 293.00750 | 0934 | 170208301 2 0 a1 130
19 = L-{-}-Methionine C5HIINOZ2S 149.05093 1535| 103824776 7 1 1820 0.86
o = [Similar to: Fluoxymesterone: AMass: 56.0270 Dal C12H30 N2 O P2 28018306 | 7.266 | 102014803 0 L 9% 000

Structure Proposals || Compounds per File | =T fetel To%E mzCloud Results || ChemSpider Results || BioCyc Results || KEGG Pathways || BioCyc Pathways

Molecular Weight | AMass [Da] | AMass [ppm] | RDBE |H/C | Rank = | # Matched [so. | £ Missed Iso. | # Matched Frag. | SFit [%] | Pattern Cov. [%] | MS Cow. [3] | MSMS Cow. [%]

1= | O [coH17NO4

[ 20311576 -0.00017 | 085 20[19] 1] 2 1 AET 2967]  10000] 021.76]

~ ) Show Related Tables
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|ldentifying Unknowns: How to Interpret the Results from Multiple Sources?

Eile Reporting Libraries View Window Help

WU HD B TW

EOEZEBECED, DDA, sXP0@

/@ startPage X | ] ZDF2 % ZDF_b396_1e6_BC X I
1
Chrematograms ~ I % | Mass Spectrum
4 Group By: > —— Faty — Lean #251, RT=1.331 min, MS1, F
Phenotype ] #789, RT=1.261 min, M1,
] Sample Type 201 #7892, RT=1.266 min, M53
CIFie #829, RT=1.322 min, MSL,
4 Filter By:

o | Phenotype
o | Sample Type

on &) File

0.5

Intensity [counts] (1049}

0.0 -

4 I,

[ #830, RT=1.324 min, MS3
1865, RT=1.376 min, MS1,
1 #866, RT=1.379 min, MS

Annotation Source

14
RT [min]

4 n

& Compounds ¥ ‘Compounds per File || Features

Annotation Source

I Predicted Compositions #

- mzlloud Search
B  Chemspider Search

E -x

m,

205.12596

205

m How was this
compound identified ?

Is there consensus
T between the
Annotation Sources ?

=
:
mzCloud Results || ChemSpider Results || BioCyc Re: Input Files || KEGG Pathways | BioCyc Pathways ;l-
Annotation Source E Lﬁ
H
H .
- (]
=2} Checked | Name Formula 5‘5: N E Molecular Weight | RT [miin] | Area (Max = hemSpider|
gdug
ks
4 & Isoleucine C6H13 N O2 131.09453 4 273024057
5 & Betaine CSHILN G2 llT.O?y 0.868 | 272533644 . . D .
6 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 2}2@005 0.848 | 245497612
7 + DL-Tryptophan C11H1Z N2 02 /204.08‘3?4 3.119| 221517495
8 = Creatine C4 HI N3 02 13106929 0.900| 214570323
9 + L-Phenylalanine COHILNOZ2 165.07892 | 2578 | 196677505
10 = Creatinine C4H7 N3O 11305880 0927 | 187929579
n + L-Tyrosine COHILN O3 18107382 1625| 187009002
12 = L-Valine C5HI11NO2 117.07878 | 1.187 | 176220368
13 + Acetyl-L-carnitine CIHI7 N O4 203.11558 | 1334 | 167058234
14 = L-Isoleucine C6H13 N 02 13109453 [ 1.926| 135383791
15 & Benzene €6 HE 78.04684 | 2578 | 134647271
16 + 3-Methylsulfolene C5HBOZS 13202440 1362 | 134209264
17 = L{-}-Camnitine C7HISNGC3 16110499 | 0.859 | 131594238
3 +~ Triadimefon C14 H16 CI N3 02 293.09259 | 0934 | 129208301
19 = L-{-}-Methicnine CSHILNOZS 14905093 | 1535| 103824776
20 = [Similar to: Fluoxymesterone; AMass: 56,0270 Da] CI12H30N20 P2 28018306 | 7.266 | 102014803
V“Shu:rRE\atedTabI:s ‘ T o e

25
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|ldentifying Unknowns: How to Interpret the Results from Multiple Sources?

26

Assign compound name and formula based on Jrretstensoure
multiple data sources : .
=2 Checked | Name Formula 5‘ £ E
Y w
_ Buis
% Assign ";ﬂmpﬂ“"d 2 = L{-)-Carnitine C7 H15 N 03 EEED
. Annotations 3 & Acetyl-L-camitine C9 H17 N 04 EEEE
4 = DL-Tryptophan C11 H12 N2 02 EEER
5 = L-Tyrosine C9H11 N O3 ] [m] |
6§ = DL-Glutamine C5 H10 N2 03 EEER
7 = L-Phenylalanine C9H11 N 02 (TTT]
4 1. General Settings g = L-Valine C5H11 N 02 CTI|
Mass Tolerance 5 ppm g = Creatine C4 H9 N3 02 ENER
10 = L-Histidine €6 H9 N3 02 EEER
4 32, DataSources C10 H19 N 04 [ | ] ]
Data Source #1 | mzCloud Search Users can define priorities C6 H13 N 02 EEDE
Data Source #2 | Predicted Compositions : C10H14 N5 O7 P EEON
: L 14 = DL-Arginine C6 H14 N4 02 EECE
Data Source #3 MassList Match 15 = PEG né C12 H26 07 EEED
Data Scurce #1  ChemSpider Search 16 = Hexanoylcarnitine €13 H25 N 04 EEEE
17 += Ethylenediaminetetraacetic acid (EDTA) Cl10H16 N2 OB BECH
ThermoFisher
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ldentifying Unknowns: Local Spectral Libraries (mzVault)

* mzVault — support for local spectral libraries

« Compound Discoverer 2.1 comes with a local version of the mzCloud™ database
« Custom spectral libraries can created and edited using mzVault application

W Therme matast

=N = =)

Thermx

:::::::: 2 maVault Help| Bt
0 Uibrary tab used to add/update the speciral entries to the Bbrary,
i File] Lbary s

b .
I.ihraly File maClouddb Save As. | Mewlomy | | impomide) || Import (MassBenkfomst) | | Marge Uibrary Suatistics

Field | | | Amo > | = Compounds: (25
# Entry No and Formul casi
@ - caHSNOS
CTHENAD3 33888030 Endogenous Metsbaites

[\rs312 highchemimzCloudData ProcessedD -Thermo'd_Pyridoxic_acid4_Pyndoxic_acid_Neg raw Scan: 6 RT: 536
[FTMS - p ESI d Full ms2 182 05@cid20,00 [50.00-195.00]

ity
85883888
RARARAKANLR

3 B
LT T

108.0459

1380561

182.0459

Detect Unknown
Compounds

v

Group Unknown
Compounds

[

J
)
e

T
10

T
120

Search mzVault } [ﬂ-ﬁ?p Search mzCloud J

27
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ldentifying Unknowns: Similarity Search Using mzCloud

Chromatograms Mass Spectrum
4 Group By: > Fatty Lean Y > RAWFILE(top): Pooled_ddMS2 (F2) #2687, RT=4.212 min, M52, FTMS (+), (HCD, DDF, 344.2279@(15;35,50), +1)
REFEREMCE(bottom): mzCloud library, PEG n7, C14 H30 O8, MS2, FTMS, (HCD, 327.2013@30)
Phenotype
[C] Sample Type _. 404
[] File £ ] g 2 ]
4 Filter By: = 3p 4 SR
4 [on Phenotype g % 0 ‘ '
[ nia 2 20 4 = ‘
Lean % %‘ 11
Fatty 8 10 ] 3
on Sample Type = E -2
oN File 0 . r T T T T T
4 4o 4o 4on £n = 400 ﬁ acn ann acn Snn
JName Formula E £ m | Molecular Weight | RT [min] | mzCloud Best Sim. Match ~
L
E = ﬁ
e Compounds ¥ Compaod 'S i E Iﬁ
TooaD
=
ﬁ 1:: a i
= U 5 c
THEE
2] Chiicked | Name = H L
B £ @il
[Similar to: PEG n7; AMass: -17.0262 Da] C15 H29 N5 C4 BRI 343.22026 | 4.226 935
72 = UNIE2121Q)
73 = gaboxadol C6 HB N2 02 EEDE 14005842 | 1071 1745565 935 8 18 1 1
74 = gaboxadol C6 HB N2 02 EEDE 14005841 | 1024 1430747 935 g 18 1 1
75 R | [Similar to: PEG n7; AMass: -17.0262 Da] C15 H29 N5 04 [ | |mm| 343.22026 | 4226 1171594 935 0 11 0 C
76 + [Similar to: N1-[3-(Triflucromethyl)phenyl]l-2-[(5-methyl-4-phenyl-1,3-oxazol | C9 H6 O BEROO 130.04175 2578 2272923 933 0 a0 0 C
77 = p-Cresol C7HEO [ ][] | 108.05745 | 3401 838321 93.0 ] 54 21 £
78 = gaboxadol C6HE N2 02 [ ] [m] | 14005841 | 1141 1989592 93.0 8 18 1 1
79 = (2R,35)-3-Hydroxy-8-methyl-8-azabicyclo[3.2.1]octane-2-carboxylic acid CIHIS N O3 [ ][] | 185.10520 1.823 491465 929 7 12 1 1
80 = .alpha.-Aminoadipic acid CAHI1INO4 [ | m] | 161.06866 | 0.904 666656 929 13 2 7 14
O i |
# ) Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compositions | [yrel GRSl | ChemSpider Results | | BioCyc Results || KEGG Pathways || BioCyc Pathways
2] Checked | Compound Match | Structure MName Formula Molecular Weight | AMass [Da] | AMass [ppm] | Type Scan # Match ~ | Best Match Best Sim. Match | mzCloud ID | KEGGID
h [ A e
1 = ] HO. 0\/? PEG n7 Cil4 H30 08 32619407 | -17.02619| -52196.52| Similarity 2687 93.5 92.0 935 1821
g
. .
-
ThermoFisher
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Mass Frontier Annotation (FISh) for Structure Proposals

Chromatograms » I X | Mass Spectrum
4 . » — — I F4 #988, RT=5.204 min, MS1, FTMS (+) > ZDF_Fatty_2 (F4)#988, RT=5.204 min, M31, FTMS (+)
Group By: g Fatty Lean — C10H14 O3 as [M+H+MeOH]+1
[ File & 4 [ F2 #3333, RT=5.202 min, MS1, FTMS (+} 5 50
Phenotype = 20 ] F2 #3335, RT=5.206 min, M52, FTMS [+ = &0
[C] sample Type 5 E
2
4 Filter By: = 10 4 = 40 18310178
) e = = 20 [MH}A
on | File E T — | - - - % ] T L. . |J .
o ) Phenatype = 5.05 5.10 5.15 5.20 525 530 535 = 185 190 195 21
on 0 Sample Type RT [min]
< [ NIK m » Il [
Compounds per File || Features || mzCloud Results | ChemSpider Results || Input Files || BioCyc Pathways || KEGG Pathways i
2] Checked| Name Formula Annctation Sc ]| Molecular Weight | RT [min] | Area (Max) |2 ChemSpider Rest ¥ |# mzCloud Results| # Kegg Pathways | # BioCyc Pathways | Kegg Pathways [ mz(:[;:I
12 = | mephenasin €10 H14 03 O 182.00426 | 5204 075398 , i ! ' ' O
Copy With Headers Ctrl+C
14 = 3-Phenyl-1-propanal COH120 o] | 136.08876 | 5.202 583561 2
C
15 = Aminolevulinic acid 5 HO N O3 [Ta[ ] 13105802 0833 3870342 2 Y o o
16 = 1,3 3-Trimethyl-2-axabicycla[2.2.2]o | C10 H18 O3 [ [m] | 18612541 | 5784 400556 2 ) O
Clear Selection
17 = Phenoxyethanol C& H10 O 2 . | |
. -, . Enable Column Fixing B
18 = Adipic acid C6HI0C H I I 1
£EC ow to pI‘IOI‘I'[Ize mu t|p e Cell Selection Mode
19 = 24,5-Trimethoxybenzaldehyde C10H12 1 | |
= e ST
» IETRERVESRIELT hits from ChemSpider ? I : 5
27 = phenacetin CI10H13) 1 || ||
Check All 3
2 = Adipic acid C6 H10 04 (o] | 14605781 | 3.006 776507 1 O
T Uncheck Selected >
2 = Adipic acid C6 H10 04 [ o] | 14605786 | 6112 241245 1 ]
24 & Cinnamyl alcohol CHIDO [ [m] | 13407306 | 6978 283874 i [lesiEEzil ' O i
q l = Go to Same Item in Master Table —
» ) Hide Related Tables .
ound Annotation
Structure Proposals || Compounds per File || Predicted Compositions | mzCloud Results | [ReGERbTTE DT El | BioCyc Pathways || KEGG Pathways Add to Structure Proposals
g Checked | Compound Match | CSID Formula Moaolecular Weight | Name Add to Structure Proposals and Apply FISh Annotations References ~ W
[
Export 3
20 = O 30791273 | C10H14 O3 | 182.09430 (1R,25,55)-2-[{1Z)-1-Hydroxy-3-oxo-1-propen-2-yl]-5-methylcyclopentanecarbal dERyae LPARLE LS N i i\/OH U3
-0
I
21 +# | 30791566 | C10H14 03| 18209430 (15,25,45,55,7R)-5-Hydroxy-5,8,8-trimethyl-3-oxatricyclo[5.1.0.0~2 4~]octan-6-one 0.00004 0232
\GH
’ B

- ThermoFisher



Mass Frontier Annotation (FISh) for Structure Proposals

5 lele=

File Reporting Libraries View Window Help

P HE O E, TIENENNOUPBENBRNND, BAD, 2P0 0,

/@ startPage X,/ B ZDF.2.1.332 X | UJ ZDF.2 X | & Job Queue X | =&
Chromatograms - I X || Mass Spectrum - 1 K|
i6G - » — — >  ZDF_Fatty_3 (F5) #8335, RT=4.676 m/,
roup By: Fatty Lean . 8 H10 OF as M+H]+1
CIFile 4 2 #2068, RT=4.648 min, MS1, FTMS (+) 70 . .
Phenotype 30 4 F2 #2972, RT=4.654 min, MS2, FTMS [+ M F t t t
B rerepe - o ass Frontier annotation
= 254 g
4 Filter By: = R b I I t d b t h
. 2 can be calculated as a batc
] 5 €
Ph 2 15 3 2 138.07535
] enotype £ = 30 maeHp 3
oN Sample Type = 1p 4 ® 3
< £ 204
£ £ | 161.08717
54 =10 4 | [M+Na]+1
0 iI— —1 ‘ 0 IILHI‘I | i A ‘ln|||
455 4.80 465 470 475 4.80 4.85 140 145 150 155 165
RT [min] miz b |
1] = 2K m ¥ 1] [im]
i Compounds ¥ Compounds per File || Features || mzCloud Results | ChemSpider Results || Input Files || KEGG Pathways e .
& X
@ Checked | Name Formula Annotation Sc Molecular Weight | RT [min]  Area (Max.) # ChemSpider Rest > | # mzCloud Results | # Kegg Pathways | Kegg Pathways mzCloud Best Match | Gr ]
g P 99 ys| Kegg y:
25 = 3-Phenyl-1-propanal CgHI20 [ [m[ | 13608876 | 5212 888554 21 Q O[T T I T I T T IIIITIITITITITIT1] 5. HO, M\'D-li[;ne; ?;;;2503
al:
6 = mephenesin C10H14 03 [ [m] | 18200400 | 3713 5141144 21 0 S T T T T TTITTITITTITITI 7T 5. Queued Since: 65 ms =
27 = Phenaoxyethanol C8 H10 02 [ [m] | 138.06809 4,296 672557 20 Q Ml 'E EEEEEEEEEEEEE N | 6. State: Processing
28 = Aminolevulinic acid C5HIN O3 [ [m[ | 13105802 | 0.844 2435255 20 0 12/ WY ([ . Bl o
29 R 1,3 3-Trimethyl-2-oxabicyclo[2.2.2]o | €10 H18 O3 [ [m] | 18612541 | 5795 400666 20 0 MEEE EEEEEEEEEEEEEEE | 3 o
3 = Phenaxyethanol C8H10 02 | [m[ | 13806807 | 2919 479742 20 0 il N EEEEEEEEEEEEE N | E
= MName: verairol
LS 2-Methyl-5-propionylfuran €8 H10 02 [ | [m] 138.06804 | 4675 1198708 20 il N ([P EEEEEEEEEEEEE N | 551 [ x MW [Dal: 13806302
32 = cis-4-Hydroxy-D-proline C5HIN O3 (| [m] 13105806 | 0939 8039552 20 1 5 122/ Y (. 50.7 [ Queued Since: 74 ms
1z = cis-4-Hydroxy-D-proline CSHIN O3 [T 18] 13105800 | 0988 4139749 20 1 12 50.7 [ 2 o\ o— State: Waiting
£ = LI VIR < = Pl LT Wats) | |l 136 NnEenc 197 J11706 an e BN B I I - —— .| EN1 -
< M | »
~ | Hide Related Tables x
Structure Proposals || Compounds per File || Predicted Compositions || mzCloud Results KEGG Pathways —a Name: P-ANISYL ALCOHOL
MW [Da): 138.06808
B Checked | Compound Match | CSID Formula Molecular Weight | Name AMass [Da] | Structure AMass [ppm] | # References ‘ Queued Since: &3 ms
State: Waiting
OH
20 +® ad 28533156 | C8H1002 | 13806808 {2 AE 6E)-7-Hydrony-4-methyl-2 4 6-heptatrienal 000005 | HOT \‘/\ 0 0352
%
—0 Name: 1,4-Dimethoxybenzer
MW [Dal: 138.06808
Queued Since: 95 ms
=
- State: Waiting
'o—
» ) Hide Related Tables
%
* .
= e — S = —— = = = e Name: 1,3-Dimethoxybenzer
il | ] g
PN MW [Dal: 13206808 —

20 ThermoFisher
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Mass Frontier Annotation (FISh) for Structure Proposals

Chromatograms w~ I X | Mass Spectrum
4 Group By: » Faty Lean F5 #1276, RT=6.722 min, MS1, FTMS (+) »)  Pooled_ddMS2 (F2) #4314, RT=6.705 min, MS2, FTMS (+), (HCD, DDF, 157.1044@(15;35;50), +1)
F2 #4313, RT=6.702 min, MS1, FTMS Apricalin, C9 H16 02
[C] File . RT=6.702 min, M51, +) FISh Coverage: 9 Direct, 22 Unmatched, 13 Skipped
Phenotype _ F2 #4314, RT=6.705 min, M52, FTMS (+), (HCD 25 -
[C] Sample Type £ F2 #4321, RT=6.715 min, MS1, FTMS (+} _ ~ 3
4 Filter By: g F2 #4324, RT=6.720 min, M52, FTMS (+), (HCD) £ 20 o7 10140 N
o wm) File E = o C7 H13 (Mgl ﬂ
on | Phenotype g £ 151 51.08995 o
= a C5 HI [M-g]+1
on | Sample Type E = 10 4 /] ! : co :132101 ;I‘?-?e]ﬂ
2 £ W, ;,/,ﬁ 111.08048
= 5 | CT H11 O [Mog]+1
E 5 £9.07011 ! fo7.08403 s L
C5 HO [M-e]+1 | 530854 | CEHIO M-l .-~ o
0l sa e | far et e & . .
RT [min] 60 80 100 120 140 160 180
‘ ™ AIE m ) miz
@ - = . - . nnotaucn Jueue - !
Compounds ¥ Compounds per File || Features || mzCloud Results || ChemSpider Results || Input Files || BioCyc Pathways || KEGG Pathways
2] Checked | Name Formula Annaotation Sc [ | Molecular Weight | RT [min] | Area (Max) | # ChemSpider Resu ¥ | # mzCloud Results| # Kegg Pathways | # BioCyc Pathways | Kegg Pathways ] mz(:l:;:I
1w CBH20NE02S ] | 26413554 | 6220 72014 49 0 g o | I - O
2 = TBHQ C10 H14 02 ] | 166.09937 | 5.554 0928344 5 0 4 oM O
3 o= TBHQ €10 H14 02 [ [m] | 166.09937 | 5308 2045765 a1 0 4 [ [
4 = Eugenal C10 H12 02 ] | 16408380 | 4531 198552 35 0 4 o [ ]
5 =& Eugenal C10 H1Z2 02 L[] | 16408378 | 5.203 612790 35 0 4 ol . [ |
6 + {26)-4-Hydroxy-2-nonanal C9 H16 02 )] 156.11406 | 6723 990251 31 0 0 0
7 = Diethylpyrocarbonate C6 H10 05 [ [m] | 162.05254 | 0951 332280 29 0 & o [ ]
g = Diethylpyrocarbonate €6 H10 05 ] | 162.05267 | 0.878 5728389 29 0 & o I O
9 = veratraldehyde C9H1003 ] ] 16606306 | 2910 761623 28 0 10 o | I—— [ | W
10 = veratraldehyde C9H10 03 [ [m] | 166.06301 | 2837 724028 28 0 0 u
4 M |
# ) Hide Related Tables
Compounds per File | Predicted Compositions || mzCloud Results | ChemSpider Results || BioCyc Pathways || KEGG Pathways M aSS F ro nti e r ™ a n n Otatio n reS u |t . F | S h
=] Checked | Structure Name Formula Molecular Weight | FISh Coverage Comments :
2 = fiesiim C9H1602 156.11503 3485 M 82 fr ag me nt ann Ot atl on
3 = Allyl caproate C9H16 02 156.11503 27.27
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Compound Discoverer Software: Statistics

Differential Analysis -~ I %
Data Source: [Compounds vl ) Data Source: w sPLS-DA Component: #sPLS-DA Compounds: 5 Use normalized areas
Comparison: [Fatty vs. Lean - ]
P-value: : 0.001 Log: Fold Change: : 3 1.0 H - oo °
71(21 =PV, 35 =-FQ) 371 (B6 = PV, 177 = FQ)
57 ®
L] 05 4
4 4 ]
. ]
s ]
E 3 A ¢ % 0.0
5 =
o L] 3] ]
2 0 °
3 24 ]
-05 4
1] 4
0 . 104 @
10 10 15
Log2 Fold Change Covariance
Differential Analysis, volcano plots,
ANOVA, PCA, PLS-DA ...
:
ThermoFisher
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Compound Discoverer Software: Statistics

/D Start Page X | 1] Sake_all X | B Sake_22001) X | ] ZDF X | & Job Queue ><_J"ﬁznr_zzn_mps_mo.us x =
Chromatograms « 0 % || Mass Spectrum -1 x
4 Color By: L) —— Fatty Lean 4[] #4217, RT=6.567 min, FTMS (+) E:ﬂnlﬁ:}ﬁdg’fisﬁmmlﬁ2“ RT=6.603 min, FTMS (+) :
Phenotype 500 ‘ #4220, RT=6.572 min, FTMS (+), M52 (HC
[C] sample Type 6.601 4 24221, RT=6.573 min, FTMS (+) 120
[T sample & 24224, RT=6.578 min, FTMS (+), M52 (HC
4 Filter By: g 4 4 [ #4225, RT=6.579 min, FTMS (+) & 100 e overd
= 3 , < [M+ha]+1
4 Z 309 ) #4228, RT=6.584 min, FTMS (+), M52 (HC % 30
H #4241, RT=6.603 min, FTMS (+) £
= 200 ) 4 [ #4257, RT=6.627 min, FTMS (+) R =
on ] Sample Type E / 631 min, FTMS (+), MS2 [HC % 40
5
o 0] Sample -1 =T [p— 25
4 62 ‘ ,, 5 22509946
o T T T T T 0 T T T T
6.4 65 66 67 68 222 223 224 225
RT [min] miz e
‘ [l 1S ) —— VI ol b
Compounds per File | ChemSpider Results | mzCloud Results P
- = - - Data Source: |Compounds
& ‘Chacked Predicted Formula Molecular Weight|RT [min] | Area (Max) | mzCle| Group Areas  [#] | Group CV [3 [#] | Ratio [¥] | Log2 Fold Change [¥] | P-va = [¥] | Adj. P-value ]
1+ C11H2004 21613582 | 6930 591142 15465 57825 2364 Comparison: [FﬂﬂyVS- Lean
2+ C10H16 03 18410965 | 6929| 675787 18965 6535 7634 Pvalue: (i 005 Log:Fold Change: | | 1
3+ C16 H30 N2 04 31421987 | 1297 | 1538967 35965 4893 | 9.33e5 76 1 (128 = PV, 129 = -FO 4791 (596 = PV, 640 = FO
4 = ¥ [cBHisNO2 15741018 1306| 23200805 97068 70865 15287 | ; . o
5 = CI5H25CIPS2 33609120 | 6931 82787 42764 | 890a4 47983
6 = vl |cl0H16N2 04 22811072| 0954 | 5064207 29766 71255 4396
7 = €9 H14 N6 02 P2 30006549 | 6733 531485 33285 5.20e5 4834 6
g = C6 H8 03 128.04726 6.604 018885 5.2Be5 7.77e5 6.45ed
9 = 246.14650 6.726 | 100593491 7.1le6
10 = C14 H21N20O5P 328.11916 6.201 126771 11ded 997ed 11Bed 51 .
= C5H12CI04P 202.01537 | 3291 515520 2575 51665 £53ed . o |
12 = C10 H16 04 20010474 | 6604 | 17523030 5.17e6 15325 5.1
13 = CTHTNZOSP 23001020 | 2083| 125040 1178410085 17384 i
14 = C12 H20 04 22813595 6730 52324233 38788 2 *
15 = 203.99463 | 1503 352191 228e5 3435 8.22e4 3 3 .
16 = ¥ |10 H8 NG 05 20205579 | 3503 | 196528 10865 12404 18265 .
17 = | C2H6 025 94.00868 1155 T74877 350e5 2.26e5 7.20e5 L] .
18 = V| C12H17NO7 287.10032 3501 147425 7934 837e3 133e5 2 L
19 = C18 H24 NG 08 45216527 | 1248 87001 7.69e4 35604 7.35e4
20 = C9 H16 05 20409960 | 4782| 698393 38165 5745 888ed ,
2 = C9H1404 18608916 | 6209| 1101558 55465 86065 90384
2 = CBH100 12207307 | 6308| 1599064 79565 133e8 Loses
23 = C7 H10 N6 O3 22608159 | 4784| 592217 30965 48385 71584 0 ° ,
. P [ ey R S B 5 10
) Show related tables Log2 Fold Change il

Volcano plots, PCA, PLS-DA,... are interactive

Results are always directly linked to raw data.
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Compound Discoverer Software: Statistics

Differential Analysis w I X || Principal Component Analysis w B X || Partial Least Squares Discriminant Analysis - 1 x
Data Source: [Compounds V] “ Data Source: [Compcn.inds 'l X Data: [F‘C 1 'l Y Data: [PC 2 vl Center and scale Use normalized areas ¢ Data Source: M sPLS-DA Component: #sPLS-DA Compounds: 5
C ison: | Fi . Lea - u lized
L [ atly vs o — — ] Scores Plot | EEELILEELLIE | Variances Plot e e
P-value: I 0.001 Log: Fold Change: —| | 3 o
71212 PV, 352 -FO 371 (86 < PV, 177 = FO) 10 4 e
- 0 0.04 1
5 °
0.03 4
[ ]
44 05 —
0.02
.
Il 0.01
2 3] ° g c
© o =
@ . = 0.00 4 5 00
o - = =
: . . S 8
S 24 &
' -0.01 4
3 .02
;] 05 A
-0.03 4§
0 - -0.04 ]
10 L T T T T 10 1°
Log2 Fold Change il 002 004 0.00 0.01 0.02 j j . i 15
Trend Chart [RUEENEIENEEH PC 1(55.5%) Covariance ]

Checked | Mame Formula Annotat [+] Molecular Weight | RT [min]

DL-Tryptophan cuiiHiznzo? |(HEER 20408974 |  3.119 . .
T creatine caren:o2  |EEEE 3106929 | 0900 Use tracking feature to navigate through complex datasets

Y| | LPhenylalanine | COHILNO2 | HEEE 16507892| 2578 Interpret results from univariate and multivariate analysis
" Creatinine CAHIN3 O | [mN] | 11305880 0927

L-Tyrosine COHIINCI ] W] | 181.07382 | 1.625
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Utilize Study Factors for Statistics and Interactive Visualizations

Chromatograms - 1%

4 Group By: ¥ —_ 0 — 5 F | Eruu P By': ; Use normalized areas 2 yeaSt St rai n S
[] Yeast Strain 1
[#] Time i " n
[C] Sample Type D 1'|IIE‘IE st Stralﬂ ﬂ E
[[] sample .
4 Filter By: TI me

] Yeast Strain

] Sample Type

—juy |} [] Sample ] P i u

o] Sample .
‘ | (] |  RTmm _ . HH
Tryptophan I I HH

300 i}
250 4
Groups
200 P
°
2
Z 150
100
50 4
U’||ww|w\\||ww||\wwww\\||w||\\\www\|*—r'—v—'—v—'—r'—r'—v—m\||ww|\\w|w\\||ww

Intensity [counts] {1043)
= - 5] [} E-N T [=2] -1 [=n} (=] =

Area (10°6)

7/ time points
-]
-]

Plot as box-whisker chart grouped by 7 time points ...

Relative abundance in 114 samples
(7 time points, 2 yeast strains x biol. replicates)
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Utilize Study Factors for Statistics and Interactive Visualizations

Chromatograms -1 x

4 Group By: L —_— 0 — 5 A Gruu P Ey: st Type: __Box Whisker Chart = Use normalized areas 2 veaSt St r a-i n S
[T] Yeast Strain 10 .
£ Tme o Yeast Strain 300 T S
[[] sample Type . I l
[[] sample I D Time
4 Filter By: g 7 —.
n | Yeast Strain % 6 D Sample T::I'IPE 250 ﬂ E
i Time E ] Sample 1 n T
M W] Sample Type ; |2 ﬂ ﬂ
| Sample I 4 200 4 E
~ 2 Tl
2 g o
1 = 150 - ®
D T T T 2 E
3.2 3.3 3.4 348 3 .; H H
RT [min] 100
e N~
Tryptophan . L]

300 0
T T
— o
250 4 = s
= =
200 4 roups
©
3
£ 150 4
100 4
50
U’||ww|w\\||ww||\wwww\\||w||\\\www\|*—r'—v—'—v—'—r'—r'—v—m\||ww|\\w|w\\||ww

... or grouped by the two yeast strains

Relative abundance in 114 samples
(7 time points, 2 yeast strains x biol. replicates)
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Utilize Study Factors for Statistics and Interactive Visualizations

Chi t o ]
roma agrams - J;l =

‘ Gr;z:::t Strain > 10 — 0= Grﬂu P By: ? "Plot Type: Use normalized areas 2 veaSt Stral n S
[¥] Tirme . -
0 Samele Type : Yeast Strain a0 ﬂ@l
ample 8 - P
4 Filter By: g 7 TlmE ﬂ@'
0| Yeast Strain =
) Time i "] Sample Type 0 1 o ]H
o8
u o] Sample Type = —
N _Sam:jle * % 4 D Sample E I
£ 3 200 ) MH
2 (@]
1 2 (b)
0 . . . E 150 i e
3.2 3.3 3.4 348 3 % -: UH
RT [mir]
N~
Furl 100 o

i " W
I, E

300 A
250 _— o =
0

200 ] T T T T T T T T T T T T T T T
2 —
2 B B - - - - - -
Z 150 -

100

50 4

I e e I B L I s o L B e s e e R e e s o o e A B B

Relative abundance in 114 samples ... or both at the same time

(7 time points, 2 yeast strains x biol. replicates)

Tryptophan
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Utilize Study Factors for Statistics and Interactive Visualizations - PCA

i -1 x
Enlur EF * 'Data Source: XData: ‘f'Data: [¥] Center and scale Use normalized areas .
2 yeast strains
» _J‘ ".r'EaE.t Stra”-l Loadings Plot || Variances Plot .
Tirme Bﬂ
(]
Sample Type ] 5 o S e HH
n
Sample L & o . = H ﬂ
6o ~ ° ® = UE
PCA scores plot — _ E e @ . e = BH
samples colored using S P E
the two yeast strains ... i H
@
-100 4
-150
T T . T T
-100 -50 0 a0 100
PC1({32.9%)
@® MHr1 @ N3

38 SCIENTIFIC



Utilize Study Factors for Statistics and Interactive Visualizations - PCA

39

is - 1 x
Eﬂ'lur EF ? 'Data Source: XData: YData: [¥] Center and scale Use normalized areas .
2 yeast strains
. Loadings Plot || Variances Plot
] Yeast Strain EH
» Time H]
)
| Sample Type o | & o o U
7p]
] Sample ap & o . = H ﬂ
o - o of Y
f '.- g o o L
@ &
PCA slcoresI plo;— _ § v @ . = BH
samp _es co o_re using : I & EJH
the 7 time points ...
=100
-140 4
T . T T
100 a0 i] an 100
PC1(32.9%)
@ 0 @ A @ 10 @ 14 @ 5 @ 5 @ 100
ThermoFisher



Utilize Study Factors for Statistics and Interactive Visualizations - PCA

i -~ X
Enlur EF * 'Data Source: ¥ Data: ¥ Data: Center and scale Use normalized areas .
2 yeast strains
» 1'|IIE"E ot Strain Loadings Plot || Variances Plot .
Time EJ EI
] Sample Type . ° 8 HH
] sample 50 - o ® ® @ v H].
g ® o . 2 Ul
o o @)
0 o0 oD e ° .—' Q H E
oD & L] © o @ ()]
PCA scores plot — a? . E
samples colored using A ey < o @ ~ EJH
both yeast strain and 2 * & i
time point information o
=100 H
=180
T T . T T
=100 -50 0 a0 100
Pz 1 {32.89%)
@ nNr1,0 @ HMNr1, a8 @  MNr1,10 @ MNri1, 148 @ Nr1, 24 @ MNr1, 9 @ Nr1,100
o MNr3, 0 @ Mr3a @ MNr3 10 Q  Mr3 s @ MNr3 25 @  Mr3, el @  MNr3 100
ThermoFisher
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Compound Discoverer Software — QC-based Normalization

| PROTOCOL

Procedures for large-scale metabolic profiling of
serum and plasma using gas chromatography and
liquid chromatography coupled to mass spectrometry

Warwick B Dunn'?, David Broadhurst**, Paul Begley?, Eva Zelena’, Sue Francis-McIntyre?, Nadine Anderson?,
Marie Brown?, Joshau D Knowles®, Antony Halsall?, John N Haselden®, Andrew W Nicholls®, lan D Wilsor’,
Douglas B Kell%, Royston Goodacre"* & The Human Serum Metabolome (HUSERMET) Consortium

Large experiments with hundreds of samples often require
data acquisition in multiple batches

QC metrics and filtering using pooled samples as QCs

Correct “batch-effects” — independently for each compound

41



Compound Discoverer 2.1 Software — QC-based Normalization

* QC-based normalization (1108 Raw data
- State of the art method for normalization Al
(correction of batch-effects)
m
= 3
m
» Based on pooled samples used as QCs &
2 -
» Correction applied independently for each
1
0
(unknown) Compound Procassing order —
« Also filters compounds based on QC criteria r Aller QG-RLSC ® oo
Sample
12}
o o o ®
$ 1.0 .. Ce o ©0Q o dile o
2 0 0o e af © 25, ®
55 00 ° = % @% P Fp
[ 3 08| o B - @ ® ® o
PROTOCOL K Q @ O 0O o Q)
i — o o e © o)
Procedures for large-scale metabolic profiling of 06 - ®
serum and plasma using gas chromatography and 04 . . L0 . S f . © :
o . 0 10 20 30 40 50 &80 70 80 a0 100
liquid chromatography coupled to mass spectrometry Processing order
Warwick B Dunn'~, David Broadhurst**, Paul Begley?, Eva Zelena’, Sue Francis-McIntyre?, Nadine Anderson’,
Mariel‘B‘rownfl,l:]oshau D Knov:'iles‘, /l\.znton)}']Halsallz, John N Haselger’",AndrewSW Nichollf‘“, lz.m [?Wi]son", F‘ing re 2 | The QC-RLSC PTOtDCDl for a metabolic feature detected in UPLC-MS {E5+) with sig nal
i B e e attenuation across a given analytical batch. A cross-validated LOESS curve (upper plot) is fitted to the
Itrdciplinay Bocete, ey of Mancheae,Manchee, UK. Cantre o Advanced Diconries nd Experinentl Terapetcs, Manchoser Bomadial QC samples, the correction curve interpolated (triangles), to which the total data set for that peak is
A, Canatl "ol of Cotugte S, The Direrte f isasisto Mamciisnesy UK Depacincot o eveigaaes Frec Ll Totkonogy GlmgmstiKin, corrected (lower plot).
Hertfordshire, UK. "Department of Clinical Pharmacology, Drug Metabolism and Pharmacokinetics, AstraZeneca, Cheshire, UK. Correspondence should be add dto
W.B.D. (warwick.dunn@manchester.ac.uk).
42 ThermoFisher
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Compound Discoverer 2.1 Software — QC-based Normalization

m Compounds per File | Features | mzCloud Results | ChemSpider Results || Input Files | BioCyc Pathways || KEGG Pathways EFTRETE A T = ’i
@ Checked | Name Formula Annotation Sc ] | Molecular Weight | RT [min] | Area (Max.) ~ |# ChemSpider Results | # mzC i Q d
45 = oo 14307241 | 1761 67188588 0 r
6 = Ethopabate C12 H15 N 04 [ ] | 737.09979 | 4490 67080371 4
47 + Leu-pro C11H20 N2 03 EER 22814706 | 1109 67079827 2 o] ©
48 = C17 H30 N2 08 (W 39019965 | 2307 | 65531510 0 a0
49 = Vorinostat C14 H20 N2 O3 [ ] | 26414691 | 3080 63658499 6
50 = N-Acetyl-L-leucine C8HI15 N O3 [ [ ]| 17310512 |  3.400 62193714 7
51 & C14 H22 N2 04 H00 38215746 | 3083 61301753 1
52 & C14 H21 N Q5 [ [m]n| 28314135 | 1278 60537885 0
53 = Vorinostat C14 H20 N2 O3 [ ] | 26414635 | 3120 50530224 6 ° °
54 & gamma-Glutamylleucine C11 H20 N2 05 [ ] | 26013675 | 1283| 58506541 2 25 o e o
55 & N-Acetyl-L-leucine CEBHI5 N O3 [ ]| 17310512 | 2640 56052361 7 o ° o o
56 = C17 H30 N2 08 [ [m]n| 30019972 | 2413 54782014 0 o
57 & Pilacarpidine (d) C10 H14 N2 02 (o] | 19410538 | 1625 51843100 3 @ °
58 & Phthalazino[2,3-b]phtl 512(| C16 H12 N2 02 [ [ 26408937 | 4827| 51782643 4 = A S— A A o AO
59 = gamma-Glutamylleucine C11 H20 N2 05 [ ] | 26013674 | 1691| 51488459 2 E 0 A - vy A
60 + C7THIENS 03P [ [m]n| 25111531 | 1.044 50252524 0
61 = 1-Methyl-2,3 48-tetrahydra-1H-bet, | C13 H14 N2 02 [ [m[ | 23010520 | 3719| 49733004 3
62 = FENAMIC ACID C13 H11 N 02 [ [m] | 21307862 | 3781| 49614478 3 =
6 = FENAMIC ACID C13HIIN 02 [ [m[ | 21307865 | 3.675| 49614478 3 e e
64 = C11H11N [ [m]n| 157.08901 | 3.428| 48066675 0 ®
65 = leu-phe C15 H22 N2 03 [ ] | 37816251| 4179 47851674 3 15
66 = (55)-5-Acetyl-1-(phenylacetyl)-2-pyr | C14 H15 N O3 [ [m] | 24510488 | 3.106| 47497618 1 o €] ©
67 = C14 H17 N Q4 H00 36311545 | 3089 47413311 1 ° o £
68 = Methyl alpha-aspartylphenylalaninat| C14 H18 N2 5 [ ] | 29412102 | 2538 45894047 9
6 = Isoprenaline C11H17 N O3 [ ] | 71112067 | 1847 | 46235067 6 o o
70 + leu-phe €15 H22 N2 03 [ ] | 37816260 | 4374| 46055569 3 ®
71+ 1-Trimethylammanio-3-(3-indalyl)jpt | C14 H18 N2 02 [ [m[ | 24613645 | 4185| 45036200 1 10 o
72 & gamma-Glutamylleucine C11 H20 N2 O5 [ ] | 26013674 | 2.032| 45578677 2 =
73 = Guaiacal CTHB 02 [ [m] | 12405236 | 1067 | 45282171 13 1500 2100 03.00 0900
74 = Tetraacetylethylenediamine €10 H16 N2 04 [ [m] | 22811077 | 2045| 45151607 5 Acquisition Time
s CITHIIN !Eg 15708902 | 3518| 44668339 0 > —— Fitted QC (RT: 4.827 My 264.08037) A QC Original
L] | 1] | Fitted corrected QC {median) Corrected QC Corrected
¥ | Show Related Tables . o :
Compound area correction plot for each compound
. .
ThermoFisher
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ompound Discoverer 2.1 Software: Pathway Mapping using KEGG and BioCyc

@) StartPage % [ J] Sakeall X | Sake 220-(01) X | J] ZDF X | i Job Queue ¥ ' FjZDF 220_top3 RT0.05 ¥ v
Chromatograms w B X || Mass Spectrum > %
D} — 4 [ 2901, RT=1415 min, FTMS (+) Pooled_ddMS2_Top3, #9235, RT=1.451 min, FTMS (+) -
4 Color By: Fatty Lean C6 HB N2 O as fil+H]+1
Phenotype 250 420 min, FTMS (+), MS2 (HCD|
[7] sample Type 1451 51 min, FTMS (+)
[C] sample & 300 4 [a] 2041, RT=1476 min, FTMS (+) 250 123.05521
. £ =
4 Filter By: 2 250 942, RT=1478 min, FTMS (], M52 (HCDf| 2 (M1
4 [ow @) Phenotype z = 200
5 200 7 bl
sty 2 =
= 150 g™
z =
z z
o @m) Sample Type £ 100 g 10
samel B E 5 124.08218 a7 E
o emee 50 12405655
0 . T 1 T 7 ; T 0 T A
135 1.40 145 150 155 160 165 122 124
RT [min] miz e
< ™ K m K] [l »
Lt S | Compounds per File | KEGG Pathways | ChemSpider Results || mzCloud Results . ___
https/ /v kegg,jp/kegg-bin/show_pathway?map04977/default®3drec/cpd:C00L yan,black/cpd:C00647/cpd:C00250/cpd
& Checked Name Predicted Formula Molecular Weight| RT [min] | Area (Max)  mzCloud BestMa ~ Group Areas 5] | Group CV [5 3] |Ratio [F] | Log2 Fold Change S Yen .
[} o Witarain B
10 = 4-Indolecarbaldehyde C9HINO 14505268 | 3.090 5296107 974 |450e6 418e6 4.83¢6 3 | 0.854 -0.23 Polypterayl- Biccytin e )
n = 4-Guanidinobutyric acid C5HLIN3 02 14508499 | 1163 6267898 952 | 62738 537a8 45428 17| 3| 1184 024 gla I e o I
12 A 4-Guanidinobutyric acid C5H11N3 02 14508498 | 1086 8108414 95.2 | 471e8 68068 338e5 1|5 | 175 081 | Ascomicacid | FR
¥ itarnin C
SERC] Peg né C12 H26 07 28216760 3833 8821444 959 | 88206 785e8 70528 6 | 7 | 13 015 e | ’ : 7
u = Uric acid C5H4 N4 03 168.02821| 1192 7949506 05.8 | 46666 36426 53926 14 087 057 o | o |
NAD | Cob |
15 & Triisopropanolamine COHZIN O3 19115208 | 13208 1994729 954 | 14566 13366 1376 1410 050 o ] '
16 = Pipecolic acid C6H11N 02 12007891 | 1303 | 3384295 95.0 | 23626 2016 27426 0731 045 } : I : -
17 = Indole-3-acrylic acid CILH9 N 02 187.06323 | 3.080 | 110753516 95.0 _ 0847 024 R Ocul
18 + ) inami C6HE N2 O 122.04786 | 1451 | 11732620 94.6 | 8.78e6 6.62¢6 9.6626 0.585 -0.54 i } : I : T
18 = Pag n7 Cl8H320P2 32619381 4212 3063542 94,0 | 30688 26268 21928 1158 026 [ A ™
o)
20 = Adenosine C10 H13 NS 04 26709654 | 1863 777437 938 | 59623 70563 95524 7386 288 I } I i Bt -
2 = Pyridoxal C8HINO3 167.05815| 1258 3064263 92.7 | 19326 12508 25428 15| 12 | osm 103 o -
2 = Desethylatrazine C7H5 N7 187.06077 | 2549 | 5041402 035 (4596 50200 403e8| | 4 | 1 | 1207 0z |* } I =
4 " | » v ! I
~) Hide related tables
Predicted Compositions | Compounds per File ChemSpider Results || mzCloud Results " -
[} —— -
& | Checked|KEGG Compound Ids KEGG Compound Names KEGG Compound Formula Pathway ID | Pathway Name # Referenced Compounds # 1 Falic aid -
1\ 00153 Nicotinamide CBHBN20 map01100 | Metabolic pathways 239 S
2 = C00153 Nicotinamide C6HEN20 map00760 | Nicotinate and nicotinamide metabolism w0 L T Clobebifeml TR EEEEEEE OIS T T T
FA
ERE | C00153 Nicotinamide C6HBN20 map04977 | Vitamin digestion and absorption 7 o o o s e —
MAG
c—— TOH
0l = 1y o Passive diffusion —
LPA -
) Show related tables e =

KEGG and BioCyc pathways: global and context-specific

ThermoFisher
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Pathway Mapping to BioCyc with Omics Data Overlay

] [E=SN|E=E

File Reporting Libraries View Window Help

W Ha & @ Yo

® =

HEUEDEEE

DEB eREB@

") StartPage % | ) ZDF2 % | & Job Queue ¥ | §f Configuration X ' Ej ZDF b388 166 BC-(3) X | B Soy CD2.1 378 regular_only 2-2) ¥ | i Soy X | =
Compounds g Compounds per File Features mzCloud Results EsotyslEatayifuet o) = 2 £
it 0 @ @) @ httpsi//biocyc.org/META/new-image?type=PATHWAY8iobject= PWY-5183 Omics-Overlay: | Log2 Fold Change
ChemSpider Results BioCyc Results Input Files KEGG Pathways BioCyc Pathways
B i i E Pathway Name # Referenced Compour ~ £l MetaCyc Chimeric Pathway: superpathway of aerobic toluene degradation
1 R META:PWY-6954 superpathway of aromatic compound degradation via 2-oxopent-4-encate 23
2 = META:TRNA-CHARGING-PWY | tRNA charging 21 ,'ﬁ” 0708 ¢,
3 kB META:PWY-4201 volatile cinnamoic ester biosynthesis 19
4 = META:PWY-5882 epoxypseudoisceugenol-2-methylbutancate biosynthesis 19
5 = META:PWY-5183 L | of aercbic toluene degradation 17
4-melhyiphenol 0,953 & benzyl alcohol 0.953 & {15,2R)-3-methvlcyclohexa-3,5-diene-1,2-diol 1,24 & 2-methyglphenel 0.953 8 | =
6 = META:PWY-5991 superpathway of linamarin and lotaustralin biosynthesis 17
7 = METAPWY-361 phenylpropanoid bicsynthesis 13
. y y - S "
g META:PWY-2504 superpathway of aromatic compound degradation via 3-oxoadipate 15 Neuzaldshode 0.381 8
9 = META:PWY-5327 superpathway of L-lysine degradation 15
4-hydroxybenzyl alcohol 0.656 d-methylcatechol 0.656 & 3-methylcatechol 0.656 &
10 = META:PWY-7698 2,5-xylenol and 3,5-xylenol degradation 15 qb
1 + META:PWY-7667 apicidin biosynthesis 15 Compoae LT oy beneyifakohal Loate
| idi i Eomif 2 p-h b | alcohal, 4-{hyd: thyl b
12 = METAPWY-7114 tea aroma glycosidic precursor bioactivation 13 -hpdrsybenzalichyde -0.252 8 g:::."‘?’“s p-hydrexybenzyl alcohel, 4-(hydroxymethyl)
13 & META:PWY-5532 nucleoside and nucleotide degradation (archaea) 13 a’:,wz—lm»w—i—o’mmn—z.&»l' e
14 = META:PWY-4203 volatile benzenoid biosynthesis I (ester formation) 13 3,5-cyclohexadiene- 1 2-diol-1-carboxylate
15 = META:PWY-3621 &gamma;-butyrobetaine degradation 13 4-hydroxybenzoate
16 = META:PWY-7648 4-methyl-proline biosynthesis 13 2-axopent-S-envate,
17 = META:PWY-6806 carotenoid cleavage 12 T —ntaal 2220
18 = META:PWY-5980 lotaustralin biosynthesis 12 protacatechuate
19 = META:PWY-6080 4-ethylphencl degradation (anaerobic) 12 (8)-4-hydroxy-2-oxopentancate
(22 4E) L)
20 = META:PWY-7703 24-xylenol degradation to protocatechuate 12
21 & METAPWY-5875 furaneol biosynthesis 12 Srumrboony-cicle-masensin
22 META:PWY-7076 35-dimethoxytoluene biosynthesis 12 acetnldenyde o ¢ diosedioste 0284 8
23 = META:PWY-4021 8&ibeta-alanine betaine biosynthesis 12 "
{2-carboxy-2,5-dibydro-5-oxofuran-2-yl)-acetate
24 = META:PWY-5005 biotin biosynthesis I 11
acetyl-CoA
25 META:PWY-1782 superpathway of indole-3-acetate conjugate biosynthesis 11 (3E)-2-0x0hex-I-enedioate 0,284 @
26 = META:PWY-6342 noradrenaline and adrenaline degradation 11 ttﬁ-lM\--!-m;'lmﬂ-!n-amtm TCA cyele | (arokarvolic)
27 = META:PWY-3661-1 glycine betaine degradation I (mammalian) 11
28 = META:PWY-3661 glycine betaine degradation I 11
2 = META:PWY-5079 |-phenylalanine degradation T 1 S-oxoadipale 1978
30 = META:PWY-5178 toluene degradation IV (aerobic) (via catechol) 11
31 META:PWY30-4108 L-tyrosine degradation I 11
32 R META:PWY-6234 superpathway of jasmonayl-aminc acid conjugates biosynthesis 11 Froxoadipyl-CoA
3 R META:PWY-7624 zwittermicin A biosynthesis 11
4 = META:PWY-5328 superpathway of L-methicnine salvage and degradation 10
ingl-Cofl
3B B META:PWY-5428 m-xylene degradation to m-toluate 10 ooy
B = META:PWY-5429 p-xylene degradation to p-toluate 10 TR A—
37 = META:PWY-5181 tol degradation III bic) (via p- I 10 -
oluene degradation Il (zerabi) (via p-cresol) If an enzyme name is shown in bold, there is experimental evidence for this enzymatic activity.
* | Show Related Tables R
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Pathway Mapping to BioCyc with Omics Data Overlay

Saccharomyces cerevisiae S288c Pathway: tryptophan degradation VIII =)

+* Add to SmartTabl
- o omarniEne (to tryptophol) =

[ More Detail H Less Detail ]

L-tryptophan -0.329, -0.793, -1.83, -3.33, -3.67, -3.67 908 see (indol-3-y)pyruvate —pindole acetaldehyde 0.495, S84 689

y 0.796, 0.933, 2.25, 3.05, 3.24

indole-3-ethanol 0.895, 1.01, 1.37, 2.11, 3.26, 3.5 00000848
If an enzyme name is shown in bold, there is experimental evidence for this enzymatic activity.

Key to Omics Data Colors:

+++++
e oo
OO C'OQ) oy T

% ~JE—

OPIa e
e P
=

Synonyms: Ehrlich pathway

46
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Pathway Mapping to BioCyc with Omics Data Overlay

‘ o Addto SmarlTabIe|

4—methd|heml -0.194, -0. 737. aseses

6, -2.57,

=

4-hydroxybenzyl alcohol -0.969, - #4488 8
0.133, 0.189, 0.0145, 7.34e-4, 0.22

4-hydroxybenzaldehyde -0.203, - dasse e
0,622, -1.48, -2.9, -3.74, -3.93

4-hydroxybenzoate

protocatechuate

MetaCyc Chimeric Pathway: superpathway of aerobic toluene degradation

[ More Detail ][ Less Detail }

A
benzyl alcohol -0.194, -0.797, -1.

2-oxopent-4-enoate

9
catechol 0.335, 0.445, 0.419,

-

76, -2.57, -3.65, -3.63 48880 {15,2R)-3-methylcyclohexa-3,5-diene-1,2-diol ¥ 8 4 86 & 2-methylphenol -0.194, -0.797, 888888
-3.65, - 0.159, -0.00879, 0.294, -0.0862, -0.0406, 0.0873 -1.76, -2.,57, -3.65, -3.63
h
benzaldehyde -0.392, -1.3, -2.78, -3.86, -5.06, -4.67 9o 08 ee
4-methylcatechol -0.969, -0.133, ¥ 848 e 3-methylcatechol -0.969, -0,133, 8888 e
0.139, 0.0145, 7.34e-4, 0.22 0.189, 0.0145, 7.34e-4, 0.22
benzoate
h
cis, cis-2-hydroxy-6-oxohepta-2,4 4——55-eyclohexatiene-1,2-diol- T-carboxylate

0.637, 0.566, .19 v neaew

(22,4E)-2-hydroxy(6

Key to Omics Data Colors:

(rthydroxy-a-onew +3.82
3-carboxy-cis,cis-muconate P 4-dienedioate 888888 :

T acetaldehyde (224.?;"! 0.663, I].?Blz, 0.917, 0.52, I.III: ‘ 16555
-0.425

-1.27

{2-carboxy-2,5-diydro-5-oxofuran-2-yl)-acetate 89 8 888 -2.12

~0578, 0.294, 0.546, 0.535, 0.688, 0.821 acetyl-Co (36)-2-0xohex-3-enedioate 0.474, 80000 -2.97

0.663, 0.761, 0.917, 0.52, 0.814 -3.82

TCA cycle | (prokaryotic)
(4,5-dihydro-5-oxofuran-2-yl)-acetate
3-oxoadipate -0.167, -0.405, -0.645, -121, -1.4, -LI sessee
. ThermoFisher
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Compound Discoverer website

Compound Discoverer mycompounddiscoverer.com

Integrated solutions for small
molecule structure identification

sclentific * News on Compound Discoverer
HOME WHAT IS COMPOUND DISCOVERER? HELP BUTTON REQUEST FEATURE... RESOURCES TUTORIALS [ J Q u i C k Vi d e OS
> * Request a feature

Compound Discoverer 2.1 Released! Get your Demo here.

« “Help button” - contact the team

For current Compound Discoverer 2.0 users:
The electronic upgrade to Compound Discoverer 2.1 is free! Follow the download instructions below and use the instructions for the CD 2.0 to

CD 2.1 upgrade.

For new users:
To download the Compound Discoverer 2.1 Demo (CD 2.1 demo), go to the Thermo Scientific Software Portal (Flexera) and download it from the

“Compound Discoverer 2.1 Demo” folder.

CLICK HERE FOR FULL INSTRUCTIONS.

VWelcome

Information

Compound Discoverer at ASMS 2017

48 ThermoFisher
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Questions?
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Compound Discoverer 2.1 Software
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Compound Discoverer 2.1 Software — QC-based Normalization

Study File ID | File Name Creation Date * |Instrument Name Ref. File ID | Sample Type
F1 Blank_1_Replicate_l.raw 10/4/2016 2:34 PM | Q Exactive HF Orbitrap F5 Blank
F2 Blank_1_Replicate_2.raw 10/4/2016 2:45 PM | Q Exactive HF Crbitrap F5 Blank
F3 Blank_1_Replicate_3.raw 107472016 2:57 PM | Q) Exactive HF Orbitrap F5 Blank

Qbacive HF Oy Qi Comrol
Fog Soy_28_Reéplicate_l.raw 10/4/2016 3:19 PM | Q Exactive HF Orbitrap Fa4 Sample
F41 Soy_9 Replicate 1.raw 10/4/2016 3:30 PM | Q Exactive HF Crbitrap F&4 Sample
Fa1 Soy_25_Replicate_3.raw 10/4/2016 3:41 PM | Q Exactive HF Orbitrap Fa4 Sample
F28 Soy_4_Replicate_3.raw 10/4/2016 3:52 PM | Q Exactive HF Orbitrap Fa4 Sample
F32 Soy_6_Replicate_lraw 10/4/2016 403 PM | Q Exactive HF Orbitrap F35 Sample
F38 Soy_&_Replicate 1.raw 10/4/2016 4:15 PM | Q Exactive HF Crbitrap F35 Sample
Fe9 Soy_18 Replicate_Z2raw 10/4/2016 4:26 PM | Q Exactive HF Orbitrap Fa4 Sample
F30 Soy_5_Replicate_2.raw 10/4/2016 4:37 PM | Q Exactive HF Orbitrap Fa4 Sample
F42 Soy_9_Replicate_2.raw 10/4/2016 448 PM | Q Exactive HF Orbitrap Fa4 Sample
FaD 50}r_15_REEIicate_2.raw 10/4/2016 4:59 PM | @ Exactive HF Crbitrap F84 Sample
I F& QC_Zraw 10/4/2016 5:10 PM | Q Exactive HF Orbitrap F5 Quality Contrel
F51 SG}r_IE_EEpIicate_E.raw lﬂfdfmm Orbitrap Fed Sample
F52 Soy_12 Replicate_3.raw 10/4/2016 5:44 PM | Q Exactive HF Orbitrap Fad Sample
F92 Soy_26_Replicate_l.raw 10/4/2016 5:55 PM | Q Exactive HF Crbitrap Fa&4 Sample
F109 Soy_31_Replicate_3.raw 10/4/2016 6:06 PM | Q Exactive HF Orbitrap F&4 Sample
F21 Soy_2_Replicate_2.raw 10/4/2016 6:17 PM | Q Exactive HF Orbitrap Fa4 Sample
F117 Soy_34 Replicate_2.raw 10/4/2016 6:28 PM | Q Exactive HF Orbitrap Fad Sample
F112 Soy_32 Replicate_3.raw 10/4/2016 6:39 PM | Q Exactive HF Crbitrap Fa&4 Sample
F42 Soy_11 Replicate_Z2.raw 10/4/2016 6:50 PM | Q Exactive HF Orbitrap F&4 Sample
F26 Soy_4 Replicate_l.raw 10/4/2016 7:02 PM | Q Exactive HF Orbitrap Fa4 Sample
Fa7 Sn}r_ET_HeelicatE_E.raw 10/4/2016 7:13 PM | Q Exactive HF Orbitrap Fa4 Sample
I 7 QC_3raw 10/4/2016 7:24 PM | Q Exactive HF Crbitrap F5 Quality Contrel

51

Use sample type “Quality Control”
for QC samples

Correct order is detected
automatically

Needs one QC sample at the
beginning of the sequence and one
at the end and at constant intervals
(every 5-10 injections)

ThermoFisher
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Compound Discoverer 2.1 Software — mzCloud Search Using Stepped Collision Energy

Spectral Tree

Filtered Recalibrated

6,819 (+44) 10,672 (+64) 2,382,231 (+32,439) 706,837 (+1,210)

compounds trees spectra QM models

(+ added in the last 14%3'_«5]

< | 16/33 FT HCD 40 NCE, 0 eV M52 179.11 Combined Scans #70, 71, 72 - l 16/33 =

Recalibrated Spectrum |

FTMS + NSIms2 179.1067@hcd40.00 [50.00-182.00]

> 10,000 spectral trees e l
> 2.4 million spectra &

[+]
|

4 - o]
60 ) Rt .
] & 2 IR
] Il
404 + _<L
p~ j ©/\| o
105.03349

£
59,04914 123.0441 W\
+

91.05423 I/\ -~ +@
()T ‘ i '33064?9 \)Q?/rglugsos

............................................................................................
[1] 10 20 30 40 50 &0 70 80 an 100 110 1200 130 140 180 160 170 180 180
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Compound Discoverer 2.1 Software — mzCloud Search Using Stepped Collision Energy

CID 10, 15, 20, ..., 100 NCE
HCD 10, 20, 30, ..., 200 NCE

mzCloud search automatically matches
your experimental conditions

mZC|OUd autOmatical Iy Combines 15/33 FT HCD 30 NCE, 0 eV MS2 179.11 Combined Scans #67, 68, 69 . hé

1/33 FT CID 10 NCE, 0 eV MS2 179.11 Combined Scans #8, 9, 10

multiple ScanS during the SearCh to 2/33 FT CID 15 NCE, 0 e¥ M52 179.11 Combined Scans #48, 49, 50

3/33 FT CID 20 NCE, 0 eV MS2 179.11 Combined Scans #11, 12, 13
m atC h 1 t I d t f 4/33 FT CID 25 NCE, 0 eV MS2 179.11 Combined Scans #53, 54, 55 i
yo u r expe rl m e n a CO n I I O n S O r 5/33 FT CID 30 NCE, 0 eV MS2 179.11 Combined Scans #16, 17, 18
. . 6/33 FT CID 40 NCE, 0 eV’ M52 179.11 Combined Scans #19, 20, 21
Ste p p e d CO I I I S I O n e n e rgy 7/33 FT CID 50 NCE, 0 eV MS2 179.11 Combined Scans #24, 25, 26
8/33 FT CID 60 NCE, 0 eV M52 179.11 Combined Scans #27, 28, 29
9/33 FT CID 70 NCE, 0 eV MS2 179.11 Combined Scans #32, 33, 34
10/33 FT CID 80 NCE, 0 eV MS2 179.11 Combined Scans #35, 36, 37
11/33 FT CID 90 NCE, 0 eV MS2 179.11 Combined Scans #40, 41, 42
12/33 FT CID 100 NCE, 0 eV MS2 179.11 Combined Scans #43, 44, 45
13/33 FT HCD 10 NCE, 0 eV MS2 179.11 Combined Scans #59, 60, 61
14/33 FT HCD 20 NCE, 0 eV MS2 179.11 Combined Scans #62, 63, 64

15/33 FT HCD 30 NCE, 0 eV MS2 179.11 Combined Scans #67, 68,

16/33 FT HCD 40 NCE, 0 eV MS2 179.11 Combined Scans #70, 71, 72

17/33 FT HCD 50 NCE, 0 eV MS2 179.11 Combined Scans #75, 76, 77

18/33 FT HCD 60 NCE, 0 eV MS2 179.11 Combined Scans #78, 79, 80

19/33 FT HCD 70 NCE, 0 eV MS2 179.11 Combined Scans #83, 84, 85

20/33 FT HCD 80 MCE. 0 eV MS2 179.11 Combined Scans #86. 87. 88 M
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Compound Discoverer 2.1 Software — mzCloud Search Using Stepped Collision Energy

Chromatograms w I X || Mass Spectrum -
4 Group By: ’ —— Fatty —— Lean —— n/a F2 #1991, RT=3.129 min, M52, FTM5 (+) |t RAWFILE(top): Pooled_ddM32 (F2) #1991, RT=3.129 min, M52, FTMS (+), (HCD, DDF, 205.0971@(15,35;50), +1)
7 . REFEREMCE(bottom): mzCloud library, DL-Tryptophan, C11 H12 N2 02, MS2, FTMS, (HCD, 205.0972@(20;40,50))
[¥] Phenotype ]
[C] Sample Type = G4 3119 500 3
[T File = fr —
= 54 '\ £ 400 4
4 Filter By: = lf =
ou | Phenotype E 49 7 200 4 ‘
2 g | fl I
on ] Sample Type = 34 H 0 | } f } |
on ] File £ 24 = -200
£ g
=14 £ -400 4
01 T T T T -600
29 30 31 32 33 T T T
RT [min] 50 100 150 200
Il = r | m » miz
Compounds per File || Features || mzCloud Results || ChemSpider Results || BioCyc Results || InputFiles || KEGG Pathways || BioCyc Pathways
Annotation Source  [=]
.
=
g
=2l Checked | Name Formula Eﬁ E Molecular Weight | RT [min] | Area (Max.)) |# ChemSpider Results | # mzCloud Results | # BioCyc Pathways | # KEGG Pathways | BioCyc Pathways ]| KEGG Pathways
5 ﬁ g P
h-]
i:is
Eugz
& E@mid
2 R L{-)-Carnitine C7HISNC3 [ [ | [m] 16110499 | 0.859 | 131594238 2 2 g I EEEEEEEEEEEENEEEEEE (EEEEEEEEEEEEEEEEE
3 = Acetyl-L-carnitine CIHITNC4 [ | 203.11558 | 1334 | 167058234 2 4 0 O T T T T T T T I T I T T I T I T I T T T T T I T I T I T I I TTd
4 DL-Tryptophan C11 H1Z N2 02 20408974 | 3118 | 221517495 12 3 59 2/ [T T T T T T T M W [T
5 & L-Tyrosine COH11 N O3 18107282 | 1625 187000002 17 2 0 8 A T A A A A
6 = DL-Glutamine €5 H10 N2 02 14606899 | 0846 47344955 9 3 109 AC TTTTTT T T T T I T T T T TS T T T T
7 = L-Phenylalanine COH11 N 02 16507802 | 2578 | 196677505 17 1 45 4| TTTTTTTTTTTTTTTT I  ET O7
8 = L-Valine C5HILN Q2 117.07878 | 1187 | 176220368 14 6 50 ]l N BN EEEENEEEE B T = 2§ EEE SN 2N
9 = Creatine €4 Ho N3 02 13106929 | 0900 | 214570323 2 2 3 NN EEEEEEEEEN || SEEEEEEEEE EEEEE
10 = L-Histidine C6 H9 N3 02 15506032 | 0.834 3887296 6 il 19 VI T T T T T I T T T I T T T ]  T TTTTT T
il i ]
# ) Hide Related Tables
Structure Proposals || Compounds perFile || Predicted Compositions | IR | ChemSpider Results || BioCyc Results || KEGG Pathways || BioCyc Pathways
2] Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da] | AMass [ppm] | Type ~ | Scan #| Match = |Best Match ~ | Best Sim. Match ~ \mzCloud ID  |KEGGID
0,
1 = ] OH DL-Tryptophan €11 H12 N2 02 204.08088 0.00014 0.69 Identity 1901 G8.0 98.0 T84 415 C00806
MH;
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ompound Discoverer 2.1 Software — mzCloud Search Using Stepped Collision Energy

[

4 Hide Related Tables

Structure Proposals || Compounds per File || Predicted Compesitions

LSS | ChemSpider Results || BioCyc Results || KEGG Pathways || BioCyc P)

=3 Checked | Compound Match | Structure.

Name

Formula

DL-Tryptophan

C11H12N2 02

500 4

400

200 -

Chromatograms w 1 X||Mass Spectrum E
> >l RAWFILE(top): Pocled_0aMS2 (F2} #1991, RT=3.129 min, MS2, FTNIS (+), (HCD, DDF, 205.0971@(15,35:50), +1)
“ Group By: Fatty Lean n/a REFERENCE(bottam) mzCloud library, DL-Tryptophan, C11 H12 N2 02, MIS2, FTMS, (HCD, 205 0972@(20:40:50)
[¥] Phenotype
[C] Semple Type 56 3119 600
] File 2 / \ =
4 Filter By: = 5 5 4004
o i) Phenotype s T 2009 | ‘
= S3 E | il ,
Sample Type = H i | ‘
o ) File 2 = 200 |
| £ 400 4
04 - T 600
29 3.0 31 32 33 -
RT [min] 50 100 150 200
. = v| i , il
Compounds per File | Features || mzCloud Results | ChemSpider Results || BioCyc Results || Input Files || KEGG Pathways || BioCyc Pathways
Annotation Source  [E]
H
-
B Checked Name Formula is_ 3 Molecular Weight | RT [min] | Area (Max) |# ChemSpider Results | # mzCloud Results | # BioCyc Pathways | # KEGG Pathways | BioCyc Pathways [F] | KEGG Pathways
S3t%
3948
gaug
fage
1
2 = L)-Camitine |[c7h1sno3 o] 16110499 0859 131504238 | 2 2] 8 5 ] A B
E Acetyl-L-camitine [comrrnos [ 20311558 | 1334] 167058234 2 4] o [ T A v
1 = DL-Trypiophan C11 H12 N2 02 20408974 | 3119] 221f
o Lipoie RAWFILE(top): Pooled_ddM352 (F2) #1991, RT=2.129 min, M52, FTMS (+), (HCD, DDF, 205.0971@&(15;35;50), +1)
6 = DL-Glutamine C5H10 N2 03 14606809 | 0846| 47 o - oole —_ 1 - In ' ' r r - r r r
T ohenjenne corc: o] 5o7e ot REFEREMCE(bottom): mzCloud library, DL-Tryptophan, C11 H12 N2 G2, M52, FTMS, (HCD, 205.097 2E@(20;40;30})
g = L-Valine C5H11NO2 117.07678| 1187 | 176 l:l l:l ) z l:l u I ra ! l:l a I-I ! ! ! ! ! ) ! !
9 = Creatine C4HI N3 02 13106929| 0500| 214
0 = L-Histidine C6HI N3 02 15506032 0834| 3
[

Intensity [counts] (1 046)
L]

150
miz
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Compound Discoverer 2.1 Software

Recalibrated Spectrum

FTMS + ESI ms2 184 1176@hedd0.00 [50.00-204.12] ms
o 163.07536 M+H1*
m/z 134.11756
Com d Cl Scori
o. +
0) oun aSS oCOorin o
p g <r>j©/\|

50 . . <::©/+
* Detects and scores . .

.. gl Y
similarities based on ¢

N 204 10506988
o] H

5806513 i *
mm f m [ P
CO On rag ents T T T T T T T T T T T T T T T T T T T TTATTT T
G o 10 20 a0 40 50 60 T 80 80 100 1o 120 1300 140 150 160 170 180 180 200 210

- forensic applications s s

e
/“Ij/\rb.
§

o

161.07536 19411756

FTMS + ESI ms2 208.1332@hcd40 00 [S0.00-218 13] msl
100~

; <m enoree L]
* e.g., detecting new

HCD 40: 1w 1

a0

designer drugs o | et

~a 135.04406
—

133.06479]

o o
_E

7
P

T2.08078

204

o] |

15107536 20813321
T T T T T T T T T T T T T T - -
o 0 20 300 40 50 &0 70 80 80 100 110 120 130

T T T T T T T T T T
140 150 160 170 180 190 200 210 220 230

Recalibrated Spectrum
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Compound Discoverer 2.1 Software - Statistics

[ 9 Partial Least Squares Discriminant Snalysis '?'@
L PLS -_ DA 4 Group By: *) Data Source: sPLS—DAComponent: #sPLS-DA Compounds: 3
. . . . . oy ?at::ce Use normalized areas
- Partial Least Squares Discriminant Analysis éé‘é‘"
S.ampIeType 1
- What are the compounds that best describe . ey 05
the differences between the groups? oy

- - [+ |an | 0.4 4

- Biomarker discovery s G Sl ype

I [on ] File
0.2 4
% 0.0
-0.2 —-
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05
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Covariance
- ThermoFisher

SCIENTIFIC



Compound Discoverer 2.1 Software - Statistics

» Support for biological vs. technical Study Factors

replicates 38 BioSamples Edit X

* New type of study factor oo
B003
» Support for nested study design gt TimeCourse Edit X |
0

 Paired tests K
15
E'B treatment Edit x |

placebo

treated
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Compound Discoverer 2.1 Software - Statistics

Generated Sample Groups Generated Ratios  (Nested Design)

placebo | 0 % treated 0 [/ placebo 0

Sample p

» Support for biological vs. technical M~
replicates e

0 b001| FI1: BeerMetabelomel_Omind_01
0 b0O01l| F2: BeerMetabclomel_Omin&_02
I k001 | F3: BeerMetabolomel_Omink_03 treated || O bo02 | / placebo || 0 b002

0 b002 | F4: BeerMetabolomel_OminB_02
0 bO0Z| F5: BeerMetabolomel_OminB_03

treated || 0 | b001| / | placebo | 0 | b0O1

treated || 0 | b003 | / | placebo | 0 | b003

Sample p 0 b003| Fé&: BeerMetabelomel OminC_01 % treated 5 7 placebo 5
o NeW type Of StUdy factor b003 | | Sample 0 b003| FT: BeerMetabolomel OminC_02
Sample p ) bO03| FB: BeerMetabolomel OminC_03 treated || 5 || b0O01 | / | placebo || 5 || bOO1
treated || 5 | b002 | / | placebo | 5 | b002
treated 0
Sample ¢ F36: BeerMetabolome3_OminA_01 treated || 5 || b003 | / | placebo || 5 || b0OD3

b001 B
F37: BeerMetabolome3_0minA_02

» Support for nested study design oo oo om | X tremed |10/ placebo 1

T Sample freated 0 b002 | F38: BeerMetabolome3_OminA_03
P ai re tests Sample treated 0 b00Z | F39: BeerMetabolome3 OminB 01 treated || 10 bool |/ placeb-o 10 b001
. d |
WTE Sample ir | b003 | F40: BeerMetabolome3_0minB_02 treated || 10 || bo0O2 | / placebo | [ 10 b002

Sample ir I b003 | F41: BeerMetabolome3_0minB_03

treated || 10 || b003 | / | placebo || 10 || b0O03

Group CV [%] [=] | Ratio [5] | Bio. Rep. Ratio = X treated 15 / placebo 15

5- = a = = a = treated | 15 | b001 | / | placebo | 15 || bOO1
2 5 & s & @ s 2 B s £ =

g =2 2 2 g 4 & & 4 & & treated || 15 || b002 | / | placebo || 15 || b002
£ © =& 4 4 =& & & B £ & 3
* ] o o o o o ] ] ] ] ] ]

N o = = & a2 & a2 a2 e - - e 4 e treated || 15 || b003 | / | placebo || 15 | bO0O03
.E = a k) = o E o E o o a a o o o
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= 8 3 i B 5 4 e ow ow 2 2 o 2 < o
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Improved Alignment and New RT Correction Plot

File Reporting Libraries View Help

UG HA O, TOEBNEONODEEE =0, DRA, s XP200

/€ Start Page X' B ZDF 2.1 276 1e6 BioRep X | v
il Compounds g Compounds per File || Features || mzCloud Results || ChemSpider Results | @UTHAZIEN | KEGG Pathways Eetenton)nelCamechon _
=) Study File ID | File Name Creation Date RT Range [min] | Instrument Name Software Revision Ref, File ] °

1 = F1 C\Users\ralf tautenhahn'\Desktoph\ZDF demohblank.raw 9/29/2015 216 PM | 0.00 - 15.01 () Exactive Orbitrap 2.5-204201/2.5.0.2042 F2 J
2 = F2 Ci\Users\ralf tautenhahn'\Desktoph\ZDF demo\Pooled_ddMS2.raw | 9/29/2015 233 PM | 0.00 - 15.00 Q Exactive Orbitrap 2.5-204201/2.5.0.2042 F5 04 4
3 = F2 Ci\Users\ralf tautenhahn'\Desktoph\ZDF demoM\ZDF_Fatty_lraw 9/25/2015 427 PM | 0.00 - 1501 Q Exactive Orbitrap 2.5-204201/2.5.0.2042 F5
4 = F4 C:\Users\ralf tautenhahn\Desktop\ZDF demc\ZDF_Fatty_Z.raw 0972972015 5:55 PM | 0.00 - 15.01 () Exactive Orbitrap 2.5-204201/2.5.0.2042 F5 1
5 = F5 Ch\Users\ralf tautenhahn\Desktop\ZDF demo\ZDF_Fatty_3.raw Q72972015 722 PN | 0.00 - 15.01 Q Exactive Orbitrap 2.5-204201/2.5.0.2042
6 = F& C:\Users\ralf tautenhahn\Desktop\ZDF demo\ZDF_Lean_l.raw Q2972015 343 PM | 0.00 - 15.01 Q Exactive Orbitrap 2.5-204201/2.5.0.2042 F8
P F7 C:\Users\ralf tautenhahn\Desktoph\ZDF demc\ZDF_Lean_2.raw 9/29/2015 5:11 PM | 0.00 - 15.01 Q Exactive Orbitrap 2.5-204201/2.5.0.2042 F8 §3‘9‘
g = F& C:\Users\ralf tautenhahn'\Desktoph\ZDF demo\ZDF_Lean_3.raw 9/29/2015 &:38 PM | 0.00 - 15.01 Q Exactive Orbitrap 2.5-204201/2.5.0.2042 F5

= ] o

£

= J

v

=] 4

-0.1 H @
1 )
0.2 4
Workflow Input Files
8 items shown (0 filtered out)
o
T T T T T T T
0 2 4 G g 10 12 14
RT [min]
4 | = | > —— Reaqgression F7 (Ref. File F8) o  Landmarks F7 (Ref. File Fg)
v ) Show Related Tables LW ERETEE Retention Time Correction
ThermoFisher
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Export to Thermo Scientific Xcalibur and TraceFinder Software

L-DI'HFI-DLJHIEIS per File Features mziloud Hesults L-I'IEI'ﬂhpIEIET Results lﬂpL Check All 3
Checked | Name Formula Annotation Sc [+] | Mo Uncheck Selected * FRest v |# mzCloud Results| £ Kegg Pathways | # BioCyc Pathwa
C8H20 N6 02 S ] | Uncheck All T 0 g
TBHQ C10 H14 02 [ | | M 0 4
TBHQ C10 H14 02 CTal | Edit Compeound Annotation 1 0 4
Eugenal C10 H12 02 [ m] | Clear Compound Annotation 35 0 A
Eugenal C10 H12 02 [ W] | Apply FISh Annotations 25 0 a
(2E)-4-Hydroxy-2-nonenal C9 H16 02 [ W] | 31 n n
Diethylpyrocarbonate C6 H10 05 [ |B] | Export " BRI 2 B
Diethylpyrocarbonate €6 H10 05 HON 16205267 | 0.878 5728389 Export to Excel.. |:
veratraldehyde C9H10 03 [ W] | 16606306 | 2.910 751623 Export to Xcalibur Inclusion/Exclusion List...
veratraldehyde C9 H10 03 [ W] | 16606301 | 2.837 724028 Export to TraceFinder... B
veratraldehyde C9 H10 03 [ [H] | 166.06303 | 2.669 551897 28 0] 10 -
ThermoFisher
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Compound Discoverer 2.1 Software — Layouts

File Reporting Libraries View Windnw] Help

m E'E] ﬁﬂ H ﬂ L tga: % Apply Layout * Statistics Layout Ctrl+Alt+1
o | ™ Save Layout.. Default Layout Ctri+Alt+2
/ &) Start Page X l Uil ZDF 2 X ave Layou efault Layou +Alt+
Chromatograms Manage Layouts... Structures Layout Ctrl+Alt+3
4 Group By: ») Reset Layout . -[

-

62 ThermoFisher
SCIENTIFIC



Compound Discoverer 2.1 Software — Layouts Default Layout

File Reporting Libraries View Window Help
YUV HE Ge YOEIEORUDPNEREEERRE, BB, s¥P2@0,

X
DF_b388_1e6_BC-(3) X T

-

") start Page % | il ZDF.2 % | & Job Queue X | §§ Configuration %

Chromatograms
+ Gousy > [ ——— , D e, T2 1 omin U1 s ) i
Phenotype 987 min, MS1, FTMS (+) L
[C] Sample Type 5] F2 #1266, RT=1.990 min, MS2, FTMS (+), (+ 6 13210181
[CIFie g o] F2 #1281, RT=2.013 min, MS1, FTMS (+) g 5 mn
4 Filter By: % F2 #1283, RT=2.016 min, M52, FTMS [+}, (- % 4
ou | Phenatype R F2 #1284, RT=2.017 min, MS2, FTMS (+}, (+ E
ou )| Sample Type s 5] F2 #1301, RT=2.045 min, MS1, FTMS (+) gz e
) File 2 F2 #1302, RT=2.047 min, MS2, FTMS (+), (+ %‘ 2 i
£ 2 1 15408376 e o 263.19623
[M+a)+1 4 [2M+H]+1
0 . . , oL ‘ , . . . N
18 22 23 140 160 180 220 240 260
RT [min] e
4 n (3 Ll m L3 « 1 3
Compounds per File || Features || mzCloud Results || ChemSpider Results || BioCyc Results || Input Files || KEGG Pathways || BioCyc Pathways
=2 Checked | Name Formula Annotation Sc [#] | Molecular Weight | RT [min] | Area (Max = | # ChemSpider Results | # mzCloud Results | # BioCyc Pathways # KEGG Pathways | BioCyc Pathways [*]| KEGG Pathways [l m;
1 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 O8 | | [m] | 29209007 | 0.940 | 1220352847 1 2 0 QLT T TTTTTTIT I TTITTTTIT I IT T T ITTITITTITITTITTITTITITIT]
2+ C15H28 S | [m[m]m] 24019066 | 7.086 | 663551286 0 0 0 {2 | I N 1 1 N
3 = Phenyl sulfoxide C12H100S m| (] | 20204435 | 0.839| 315836664 1 10 Q LT T TTTTTTIT I TTT T T I T I T T I T T I T TTITITTITITITITIT]
4 = Isoleucine C6H13 N 02 [T [n[n] 13109453 | 2014 | 273034057 18 16 39 pijENEE ENEEEE EEEE = | B & EEEEEE 22Z2020= |
5 @ Betaine C5HILN 02 [ [ [B]8] 11707877 | 0868 | 272533644 14 E 50 pHilE BN BN EBEEECEEEE B 0 E 0 EEE OE EEE |
6 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 29209005 | 0.848 | 245497612 1 il 0 O T T T T T T T T T T T T T T T T T T T T T T T I TTTTITTT]
7 = DL-Tryptophan C11H12 N2 02 20408974 | 3.119| 221517495 12 3 59 ]l EEEESE EEEEEEEEEE 'E B 0 EEEEDEEEEES |
g = Creatine C4Ha N3 02 13106929 | 0900 214570323 2 2 3 ] IEEEEEEEEEEEEEEEEEE || EEEEEEEEEE EEEEEEE
9 = L-Phenylalanine CIHILN 02 16507892 | 2578 196677505 17 1 46 A T T T T T T T TITTTITTTTT | T 7
10 = Creatinine C4H7 N3O 113.05880 | 0.927 | 187929579 2 0 3 [ EEEEEEEREEREEEEEEEE || EEEEEEREEE EEEEEEEN
1 = L-Tyrosine C9HIL N O3 18107382 | 1625 | 187009002 17 2 0 QLT T TTTTTTIT I TTITTTTIT I IT T T ITTITITTITITTITTITTITITIT]
12 = L-Valine C5HILN 02 11707878 | 1187 | 176220368 14 6 50 il Bl BN EEEECEEEE B [0 H 5 EEE 0N 2 EEN |
13 + Acetyl-L-carnitine CIHIT N 04 20311558 | 1334 157058234 2 4 0 O[T T T T T T T T T T T I T T T T T T T T T T TTTITTTITITTT]
14 = L-Isoleucine C6H13N 02 13109453 | 1926 135383791 18 4 £ il BN BN EEEE EEEE E /[0 m 5 EEEEEE 222§ |
15 = Benzene C6HE 78.04684 | 2578 | 134647271 1 29 H [ EEEEEEENEEEEEEEEEEE | B EEEEEEEEEEEEEEE |
16 = 3-Methylsulfolens C5HBO2S 13202440 | 1362 | 134209264 2 12 0 L | Y T Y | I I I O A I
17 = L(-)-Camitine C7H15N 03 16110499 | 0.859 | 131594238 2 2 8 LTI T T T T T T T T I T T T T T I T T I T T I T I T TIT I
18 = Triadimefon C14 H16 CI N3 02 293.09259 | 0934 129208301 2 0 0 L | Y T Y Y I A I
19 = L-(-}-Methionine CSHILNC2S 149.05093 | 1535 103824776 7 1 95 N EEEEEEEEEEEEEEEEE || D BN ) SEEEEEE EEE |
20 + [Similar to: Fluoxymesterone; AMass: 56.0270 Da] C12 H30 N2 O P2 280.18306 | 7.266 | 102014803 0 38 0 OCTT T T T T I T ITTITTITT I T T T T I T T T T T TTITITTIIT ]

n = Piperidine CSHILN 8508903 | 2015 93672219 1 i} 0 2T T I T I T I I I I T I T T I T T T T T T T I T TITT
2 & Dibutyl malate €12 H22 05 24614650 | 6.735| 86177357 2 25 Q O I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T]
M = [Similar to: N-featyl-] -cystains AMass: 590344 Dal m 10399538 | 0713 ]  FGoA4429 0 2 Il n|||\||||\||\||||\||\|H\||||\||\||||\||\|||>|L

~ | Show Related Tables
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Compound Discoverer 2.1 Software — Layouts

Statistics Layout

) = =
File Reporting Libraries View Window Help

T I PR L EEE E EE R E N R LD

@ Start Page X | U ZDF.2 X | & Job Queue X | §§ Configuration % ' [ ZDF b388 1e6 BC-3) | =

BioCyc Results || InputFiles | KEGG Pathways || BioCyc Pathways

Trend Chart [RHEEHTERNELER

=] Checked | Name Formula Annatation Sc ]| Molecular Weight | RT [min] | Area (Max.) | Group Areas [] | Group CV [%] []|Ratio E]|Log2 Fold Change [ | P-value [£] | Adj. P-value ]| mzCloud Best Match ~ | mzCloud Best Sim. Match | # BioCyc Pathways | # KEGG Palhway']:;]
1 = Isoleucine C6H1IN 02 131.00453 | 2014 073 999 L 21
2 = L{-}-Carnitine C7H15N O3 16110499 | 0.859 210 98.7 g 1
3 & Acetyl-L-carnitine C3HI7 N O4 20311538 | 1334 063 981 0 [
4 = DL-Tryptophan C11H12N2 02 20408974 | 3119 026 980 58 2z
5 = L-Tyrosine CYHILN O3 181.07382 | 1625 033 97.7 0 [
6 = DL-Glutamine €5 H10 N2 032 105.04240 | 0.841 014 976 68 24
7 = DL-Glutamine C5HI0N2 03 14606839 |  0.846 038 975 108 21
8 = L-Phenylalznine C9HI11 N 02 16507892 | 2578 038 975 46 24
g = L-Valine CSHIINO2 117.07878 | 1187 080 974 50 2z
10 = Creatine C4Hg N3 02 131.06929 | 0.900 168 96.8 2 2
1 = L-Histidine €6 HI N3 02 [ ] [m] | 155.06932 | 0.834| 3887296 | 2086 064 95.7 19 11
12 + Propionylcarnitine CI0H19N 04 [ [ [] 21713118 | 2,010 34957470 || 29%e7 063 964 0 C
4| ] M o ° v]
v Show Related Tables
Differential Analysis L A Principal Component Analysis -~ 0%
ata Source: |Compounds olor By: z ata Source: |Lompounds * ata: enter and scale se normali areas
Data S C d 4 Color By: >) Data s C o XD Fc d scale (¥ U lized
B Phenatype
Comparison: [Faty vs Lean — [ Sample Type Loadings Plot || Variances Plot
P-value: 0.001 Log: Fold Change: [ File
o 4 Filter By:
T71(21=PV,35= FO) 371(86 =PV, 177 = FO) @
on &5 Phenotype
57 . on | Sample Type 20 4
L]
. e ° o ) File [ ]
R . ® b 10
o - - .. ‘: - .
. ° o e . z 010 e
® ° s £o g
@ LY e . @ @
ERE o 4 on © o9 e, =
2 o® 8o ° b o0
s R e o o0 o¥ e o o % .. g
=] P o © @ &% ot O 8
— ] @, == *) &, -20 4
' ol ° g o2
Oo 0|
s o © Qag 00(9 ETR
14
@ o ?) =] % e
(<] (=] i
©%00 o % 00> ‘%3 2 0 ; . : ® . : . ‘
0 o 9 % g6 o) -30 -20 -10 10 20 30 40 50
T — 1 PC 1(55.5%)
-5 0 10
Log2 Fold Change @ raty @ Lean

Pri WL EN LB EES Partial Least Squares Discriminant Analysis |
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