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Thermo Scientific™ Compound Discoverer™ Software

Metabolomics, Metabolites and Biomarkers Discovery,
Environmental research, Clinical and Forensics
research, Foodomics, ...




Data Reduction

100,000,000

Raw Data Points (thousands
of spectra in each file)

500,000 m/z
e.g. m/z 162.1120 @ 0.88 min
m/z 163.1155 @ 0.89 min

¥
Component assembly & Identification

. 3 1,000 Compounds
| e.g. MW 161.10 @ 0.85 min

‘Formula |Molecular Weight‘ RT [min]
‘ C7THISNO3 I 161.10499| 0.855‘




Features
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Workflow Details

Processing

Workflow Description: Untargeted Metabolomics workflow: Find and identify the differences between samples.

Warkflow: | WorkflowTemplates \ Metabolomics ' Untargeted Metabolomics with Statistics Detect Unknowns with ID using Online Databases and mzLogic "l [ l

- 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 (ddMS2)
and ChemSpider (formula or exact mass). Also performs similarity search for all compounds with ddM52 data using mzCloud. Applies mzlogic
algorithm to rank order ChemSpider results. Maps compounds to biological pathways using Metabolika, 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).

|Workflow Tree

 Flexible data processing workflows

2 « Use drag & drop, “smart” connection
» !&) Predict C i l g p
» Work with predefined workflows or create

] (e T (] your own
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Statistics
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Spectral Libraries and Compound Databases
Online spectral library
2 | <
’ Chemical structure database
(b e | ¢




Spectral Libraries and Compound Databases

- Online spectral library
> 9 million spectra

- Local msms spectral libraries
. Local databases

Chemical structure database
25 Search ChemSpider - -
> 110 million structures




What is mzCloud? ThermoFisher

SCIENTIFIC

mzCloud is a state of the art mass spectral database that assists analysts in identifying
compounds in areas such as life sciences, metabolomics, pharmaceutical research,

toxicology, forensic investigations, environmental analysis, food control and various — =
industrial applications. mzCloud™ features a freely searchable collection of high - :
resolution/accurate mass spectra using a new third generation spectra correlation ) N
algorithm. :

Online access to the database is free of charge and no registration is required.

read more...

Enter y @

Database

New mzCloud App!

19,939 (+22) 27,539 (+22) 09,058,715 (+27,724)

compounds trees spectra



mzCloud™ - World’s largest spectral library ThermoFisher

SCIENTIFIC
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mzCloud™

Spectral data at more than 10
collision energies

Easily match spectra across
different platforms

Knowledge of energy dependent
fragmentation

- World’s largest spectral library
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nterpreting the Results
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File Reporting Libraries View Window Help
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/@ Start Page X | Ui zDF 2 X/ B§ ZDF_b396_1c6.BC X | *
Chromatograms ~ B % || Mass Spectrum ~ 8 x
4 G N (») )] F5 #167, RT=0.900 min, MS1, FTMS () ») Pooled_ddMS2 (F2) #565, RT=0.921 min, M51, FTMS (+) =
roup By: £ Fatty Lean z C4 H9 N3 02 as [M+H]+1
Phenotype 94 C h rom ato ram 7 F2 #537, RT=0.872 min, MSL, FTMS (=)
[C] Sample Type g F2 #539, RT=0.882 min, M52, FTMS (), (HCI 5]
CIFile | - ] F2 #565, RT=0.921 min, MSL, FTMS {+) i
4 Filter By: = 71 F2 #567, RT=0.925 min, M52, FTMS (), (HCI F 44
o0 | Phenotype =P =
o ] Sample Type =, £ 3]
on @) File 3 8
2 4] EXR
= = 115.03660
53] k] [M+H-NH3}+1
E = L T32 07689 =
24 11 i
156.03581 263.08636
43 [M+Mal+1 [2M+H]+1
0 = T T T 2 T = ™
0 r | . T 160 180 200 220 240 260
0.8 0.9 10 11 miz
RT [min] 1 [ > < m L2
' Compounds per File || Features | mzCloud Results | ChemSpider Results || BioCyc Results | InputFiles | KEGG Pathways || BioCyc Pathways
& |checked|Name Formula s D) [ e 0 e (| e e e e e ) e -
h | P! | 2o =
1 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 29209007 2
2 - e~ Result tables °
3 &= Phenyl sulfoxide C12HI00S 202.04495 10
4 = Isoleucine C6 HI3 N 02 13109453 | 2014 273034057 18 16
5 = Betaine C5 HIL N 02 11707877 | 0.868 | 272533644 14 3
6 = Ethylenediaminetetraacetic acid (EDTA) C10 H16 N2 08 292.09005 | 0.848 | 245497612 1 il
7 = DL-Tryptophan C11 H12 N2 02 20408974 | 3.118| 221517495 12 3
8 = Creatine C4 H9 N3 02 13106929 | 0900 214570323 2 2
9 = L-Phenylalanine C9HILNO2 16507892 | 2578 | 196677505 17 1
0 = Creatinine C4H7N3 O 11305880 | 0927 | 187929579 2 0
1+ L-Tyrosine C9HILN O3 18107382 | 1625 187009002 17 2
12 += L-Valine C5 HI1 N 02 11707878 | 1187 | 176220368 14 6
13 + Acetyl-L-carnitine C9HI7 N 04 20311558 | 1334 167058234 2 4
14 = L-Isoleucine C6 H13 N 02 13109453 | 1926 135383791 18 4
15 = Benzene 6 HE 7804684 | 2578 134647271 1 29
16 = 3-Methylsulfolene CSHBO2S 13202440 | 1362 | 134209264 & 12
17 = L{-)-Carnitine CTHIS N O3 16110499 | 0.859 | 131594238 2 2
18 = Triadimefon C14 H16 CI N3 02 293.09259 | 0934 129208301 2 0
19 += L-{)-Methicnine CSHILNOZS 14905093 | 1535 103824776 7 1
2 = [Similar to: Flucxymesterone; AMass: 56.0270 Da] C12 H30 N2 O P2 28018306 | 7.266| 102014803 0 38
2 = Piperidine CSHILN 8508903 | 2015| 93672219 1 0 3
) Show Related Tables




mzCloud search
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4 Group By: @ — Goat —— Human — nia REFEREh-lIgE(hlotl_am)[rr:zf]:Iutd library, L- g g S atc . g ag ents a
i 15 4
Species 2] L displays their structures
[] sample Type A 12
. 5 ] 4\ 5
(] File = i :3 05 4 102.05473 130, 04964
= | 1 131,082 148 08015
4 Filter By: E it / \ Sl % L . ‘ L' ,cgg A}.g P
b (on_wm) Species Shig] \ = J l o 148 06043
; H 2 .05 4 s 102.05456 13004997 -
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@ Compounds per File || Features || mzCloud Results || Metabolika Results || ChemSpider Results || Input Files || Metabolika Pathways

=2 Checked | Name Formula Annotation Sc [#] | Molecular Weight | RT [min] | Area (Max.) | # ChemSpider Results # mzCloud Results | mzCloud Best Ma = |MS2 |Group Areas [#] | Group CV [%] [#] |Ratio f;:l
1+ | L-Glutamic acid C5HA N 04 [ ]} 14705316 0.905| 91075755 16 1 989 |l | 3477 | 8.74e7 2 3 0397 |
2 = DL-Glutamine C5 H10N2 03 [ 1] 146.06920| 0879| 31726336 9 6 989 ([ | 7516 | 3107 | 9 4 |04
3 = Valsartan C24 H29 N5 03 [ | 0] ] 43522733 9.871| 30309913 1 1 987 |l | 534ed | 29167 4 1
«| u | )
() Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compositions Metabolika Results || ChemSpider Results || Metabolika Pathways
=3 Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da] | AMass [ppm] |Match + | Best Match |Scan #| mzCloud ID KEGG ID
1 = ) HO OH L-Glutamic acid C5HINO4 147.05316|  0.00001 0.04 98.9 98.9( 458 Reference-470 C00025




Similarity search: mzCloud

Mass Spectrum
F3 #2712, RT=6.247 min, M52, FTMS (+), (HCD, DDF, 155.0701@60, +1) > RAWFILE(top): 00000_serum_ldentification_QCID_00_02 (F3) #2712 RT=6 247 min, M52 FTMS (+), (HCD, DDF, 155.0701@60, +1) &
REFERENCE (bottom) mzCloud library, Sorbic acid, C6 H& 02, MS2, FTMS, (HCD, 113.0597@40)

Intensity [counts] (104
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= Compounds + Compounds per File Features mzVault Results || mzCloud Results || ChemSpider Results || BioCyc Results || Mass List Search Results || Input Files || Specialized Traces KEGG Pathways || BioCyc Pathways

=:] Checked | Name ~ |Formula Annotation Sc ] | FISh Coverage Molecular Weight | RT [min] | Area (Max.) | # ChemSpider Results | 2 mzCloud Results | 2 mzVault Results| # BioCyc Pathways |2 KEGG Pathways | mzCloy = |
143 = Taxifolin C15H12 07 [ | mww] | 304.05814 5492 | 13447542 ik 24 ] 8 4 P
144 = I syringol C8 H10 02 ERCOOED 15406280 | 6270 2010193 T 20 0 1 2
145 = Syringin C17 H24 09 EDIEEE 37214151 6499 344473 0 0 0 1 1
146 = Sulforaphane C6H11 N OS2 BEOCOREO 177.02798 6451 589698 a 0 0 0 0
147 = sulfaquincxaline Ci4H12N4 025 EROOEO 300.06769 | 14.042| 1815222 ak 1 ] 0 0
148 += Sulcatone C8H14 O BEOOEEN 126.10428 6.763 565130 22 0 0 4 1
149 = Succinyladenosine C14 H17 N5 08 BOOONEED 383.10733 1532 1325715 ak 0 ] 0 u] 3
< w ] ; i v

+ ) Hide Related Tables
Structure Proposals || Compounds per File Predicted Compositions || Compound Class Matches || mzVault Results | [yraslbIG RS- | ChemSpider Results || BioCyc Results || Mass List Search Results || Matched Patterns || KEGG Pathways || BioCyc Pathways

-

=

B Checked | Compound Match | Structure Mame Formula Molecular Weight | AMass [Da] | AMass [ppm] | Type < |Scan #| Match ~ | Best Match ~ | Best Sim. Match ~ | mzCloud ID

[
i

= | \)_J\ Sarbic acid C6 HB 02 11205243 | -42.01037 | -374917.05| Similarity | 2712 79.0 793 79.0
R OH

: [ c2H20




Methyl Hydroxy Sorbic Acid fragments explanation: ThermoFisher
FISh (Fragment lon Search) scoring
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00000_serum_ldentification_QCID_00_02 (F3) #2712, RT=6.247 min, MS2, FTMS (+), (HCD, DDF, 155.0701@860, +1)
Sorbic acid +C2H20, C8 H10 O3
FISh Coverage: 19 Direct, 8 Unmatched, 18 Skipped
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File Reporting Libraries View Window Help
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"@ Start Page X | i ZDF 2 x ) [§j ZDF b396 1e6 BC X | -x
Chromatograms = I x| Mass Spectrum -0 x
4 Group By: ¥ — Fatty —— Lean >)  ZDF_Fatty_2 (F4)#489, RT=2579 min, M5 1, FTMS (+) -
C8H11 N 02 as M+H+1
Phenotype 576 min, MS1, FTMS (+} L
[ sample Type 5 2579 F2 #1638, RT=2.578 min, MS2, FTMS (+), (H oy -
I File = 55 [M+HT+1
4 Filter By: = £}
i @8] Phenotype E 5 74
o | Sample Type = Z 3 i
o | File £ 2 = 1
£ : -
£ £ =
= £ 13140787 o7 18808799 20404233 4 33116510
| [Mha)+1 [M+k+1 vl
0 T T 0 Ls SER ;
25 26 27 150 200
RT [min] LY
« ™ 3K , » « m,

=) Checked | Name

Isoleucine

Betaine

Ethylenediaminetetraacetic acid (EDTA)

DL-Tryptophan

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

Weight | RT [min] | Area (Max ~ |# ChemSpider Results | # mzCloud Results | mzCloud Best Match | Group Areas [¥] | Group CV [%] [ Ratio | Log2 Fold Change | P-value [ |Ad. P-value [F]

“ 1735

. 2014 | 273034057 18 16
ChemSpider results 2] a7z 7
0.848 | 245497612 1
| St e s e 3119 | 221517495 12

© 0 G e
R

10

Creatine | C4 HI N3 02 13106829 | 0900 | 214570323 2
L-Phenylalanine C9 H11N 02 165.07892 | 2.578 | 196677505 17
Creatinine | C4H7N3 O 113.05880 | 0.927 | 187929579 2l

olr]rm | w|r|w

~ ) Hide Related Tabies
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Structure Proposals || Compounds per File || Predicted Compositions || mzCloud Results COTEERETEN | BioCyc Results | KEGG Pathways || BioCyc Pathways

£ |Checked| Compound Match | Structure Name Formula Molecular Weight | AMass [Da] | AMass [ppm] | CSID # References ~ -
;
A\
1 & [ | DL-Phenylalanine C9HI11NQO2 165.07898 0.00006 039 13580
2 = 1] NH: o L-(-)-Phenylalanine C9HI1N 02 16507898 |  0.00006 039 5810 841
H OH
H.N
S 1] O~ Benzocaine C9H11NO2 16507898 0.00006 039| 13854242 832
|

v ) Show Related Tables

ChemSpider is a trademark of Royal Society of Chemistry.



FISh score for Structure Proposals
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File Reporting Libraries

View Window Help
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B Fo 287 =45 i, US2 TV FISh annotation can be
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<
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on @) File S E 40
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Compounds per file | Features | mzCloud Results || ChemSpider Results || Input Files | KEGG Pathways X
. . = - = — 2 ) B
£ Checked Name Formula Annotation Sc [¥] | Molecular Weight | RT [min] | Area (Max) | # ChemSpider Rest = | # mzCloud Results # Kegg Pathways | Kegg Pathways ] mzCloud Best Match Gri—)
b 3-Phenyl-L-propanol CaH120 10 | 13608876 | 5212 888554 21 0 o [T T T s He, MMT?[';"T g’;”‘
2l 13806808
26 = mephenesin C10H14 03 [ [n] | 18200400 | 3713 5141144 21 1] 3\.:. A 0 o e e s I| & Queued Since: 65 ms =
27 = Phenaxyethanal C8H1002 [To ] 13806809 | 4296 672557 20 [} [ sasaEsssaEEEEE B || 5 State: Processing
28 = Aminalevulinic acid C5HON O3 [To[ ] 13105802 | 0844 3435255 20 [} fls = saes seeeaas | s oH
2 = 1,3,3-Trimethyl-2-cxabicyclo]2.2.2]o | C10 H18 03 [Ti ] 18612541| 5795 400666 20 [} [[Ean_ssssssssssnEnEn || 1) <
30 = Phenoxyethanel CBH1002 (T8 ] 13806807 | 2919 479742 20 0 [ & sassasassEEEE N | 3/
Neme: verairol
31 = 2-Methyl-5-propionylfuran C8 H10 02 [T 1n] 138.06804 | 4675 1198708 20 N s SEEEEEEEEEEEE B | 551] % MW?[T;- j;’;m
g2 is-4-Hydroxy-D-proline C5HINO3 EEE 131.05806 | 0.939 8039552 20 1 2 12\IZII-ZEE\ZEIZEEE\IEI 50.7 4 Queued Since: 74 ms
3 = cis-4-Hydroxy-D-proline C5HIN Q3 ] [} 13105800 | 0.988 4139749 20 2 12\ | 50.7 [t n\ o— State: Waiting
P A P TT=1 o el 2o 21270, o 5| [ 4 =
4] n | »] 4
x

Structure Proposals

# ) Hide Related Tables

Compounds per File

Predicted Compositions

Name: P-ANISYL ALCOHOL

B |Checked|Compound Match| CSID

Formula

Molecular Weight | Name

| AMass [Da] | Structure

| AMass [ppmi | # References ~

20 =

o 28533156

C8 H10 02
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0.00005

HO/\VW\}O 0352

MW [Da]: 13206208
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Compounds ¥

# ) Hide Related Tables

State: Waiting
=
& Name: 1,4-Dimethoxybenzer
MW [Dal: 13806808
Queued Since: 95 ms
E State: Waiting
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Name: 1,3-Dimethoxybenzer
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MW [Da: 13806208




FISh Annotation for Structure Proposals ThermoFisher
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Chromatograms ~ B X || Mass Spectrum
4 G . ») —_ — 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}
- 4 i e e F2 #4313, RT=6.702 min, M51, FTMS i faecolnicakits 0z
[T File » R1=0.702 min, d (+) FISh Coverage: 9 Direct, 22 Unmatched, 13 Skipped
Phenotype _ F2 24314, RT=6.705 min, MS2, FTMS (=), (HCD 25
[C sample Type £ F2 #4321, RT=6.715 min, MS1, FTMS (+} _ e
< Filter By: g F2 #4324, RT=6.720 min, MS2, FTMS (+), (HCD) £ 20 o710140 &
o ) File E =5 L C7 H13 M-e}+1 _/—/_Z_
v ] Phenotype 2 5 15 81.06996 A \:o
= 2 GB H [M-g]+1 ;
= W Sampie Type £ = 10 i i CaHIs DT
s = W, ! Py 111.08049 el
£ = 5 # CTH11 0 [M-gl+1 -
£ 5 89.07011 /97.08493 =
: CatE el 830854 | CEHAOMeP -~
6.35 01 sa e | #a & ik i : ‘
RT [min] 60 30 100 120 140 160 180
! ] IS n » miz
() WOSRIEEEE A | Compounds per File || Features | mzCloud Results | ChemSpider Results || Input Files | BioCyc Pathways || KEGG Pathways -
&# hecked | Name | Formula | Annotation Sc ]| Molecular Weight | RT [min] | Area (Max) | # ChemSpider Rest ~ |# mzCloud Results | # Kegg Pathways | # BioCyc Pathways  Kegg Pathways Bl mC 2
1+ C8H20N6O2S [ [n] ] 26413554 | 6229 72014 49 0 g O[I-:-iEEEEEED:D:D:I[
2 8 TBHQ C10 H14 02 HON 166.09937 | 5.654 928344 n 0 4 0 |-:- T I .|
3 & TBHQ €10 H14 02 | [n] | 16609937 | 5308 2045765 41 0 4 O/ W T TTTTTTITTTITTT M
4 = Eugenal €10 H12 02 | [m] | 16408380 | 4.531 198552 35 0 4 o CEC M T [ [ MM T TITT1T11]
5 & Eugenol C10 H12 02 [ _[n] | 164.08378 | 5203 612790 35 0 4 of M M T T T T TTTTTTT]
6 = | (2E)-4-Hydroxy-2-nonenal C9 H16 02 [ 156.11496 | 6723 990251 31 0 0 0
7 = Diethylpyrocarbenate C6H10 05 (o] | 16205254 | 0951 332280 29 3 g oM T M T T T T T
g = Diethylpyrocarbonate €6 H10 05 | [m] | 16205267 | 0.878 5728389 29 0 8 0 m’m.._._|
9 = veratraldehyde C9H10 02 | 8] | 16606206 | 2.910 761623 22 0 10 0 _:ELI—_IIZE!IIZEI|
0 = veratraldehyde C3H1003 [ [m] | 16606301 | 2.837 724028 28 0 10 [jC____saan & on e = 0"
K0 m [
~) Hide Related Tables
Compounds per File || Predicted Compesitions || mzCloud Results || ChemSpider Results | BioCyc Pathways || KEGG Pathways
=] | Name |Formula | Molecular Weight| FISh Coverage | Comments
P foreen e e proposal and MS? fragment annotation
3 = Allyl caproate C8H1602 15611503 2727 DH‘




Local Spectral Libraries (mzVault)

* mzVault — support for local spectral libraries
- Compound Discoverer software comes with a local version of the mzCloud™ database

- Custom spectral libraries can created and edited using mzVault application

W Thermo maveult Tol & e
Thermo mavault 5
@ Library tab used to sdd/updte the spectral enris to the ibrary.
Ubrary sear]
[Library. -5
[ Opentibagy ] LirryFie meCloud Savedsn| [ Newbibrry. | (.. import ). ) mport (MassBoncformath| [ Merge.| (. LibraySaistcs |
e | T e e o T —— T ver ][ comecomr |
& [ EntryNo  Compound Formula CASID | Compound Class ChemSpider ID. HMDB ID. - . -
o 3 lrganox 1010 734108012 6683198  Industrial Chemicals CasID 82826
@ 8 3| penitintie Crimisoz - o155 MDD http /sl ca/metabolites HMDBO0OLT
® =} 7 Isoleucine. C6HI3NOZ 73325 ider ict 59 html PubChem ID.
® o 8 L-Phenylalanine COHIINO2 63912 fwwwch 1 L i
® =} 11 2-Hydroxyphenylalanine COHIINO3 2370618
* =} 13 Creatinine C4HINZO 60275 o
o

17-Dimethyluric scid

a0z 33868030

IFTMS - p ES d Full ms2 182 05@cid20.00 [50.00-195.00]
100

Relative Intensty

frs812 highchemmzCloudDatalProcessedDataSortediEGenin- Themo\d_Pyridoxic_acid'4_Pyridoxic_acia_Neg.raw Scan: 96 RT. 536

1380561

1080459

1820459

100 110 120 130 140 150

Q

Mass Frontier 13.1.20169:35:38 20

~

ThermoFisher

SCIENTIFIC

Detect Unknown

Compounds

Group Unknown
Compounds

J
J
\

Search mzVault

Search mzCloud




Export to mzVault ThermoFisher

SCIENTIFIC

Compounds per File || Features || Metabolika Results || mzCloud Results || ChemSpider Results || Input Files || Metabolika Pathw

| Checked | Name <« | Formula nnotation Sc | Molecular Weight

@ Checked | N F | A ion Sc [+] | Molecular W igh RT

1 = PE C6 H17 N2OPS2 [~ THml | I 22805104 |

S - 7 |x3 C6 HI N1 Copy \

4 B “ X4 C3 H6 N4 [
Clear Selection

5 = = X5 C6 H14 O g
Cell Selection Mode |:

Enable Column Fixing

All ey
| i Headers

Callanzz All Co |:
Loliapse All Lold rs

Expand All Column Headers

Check Selected v
Create a spectral library of iR ' [
Uncheck Selected LI et | ittt
known unknowns e [ AsPainTex. B

As Excel..

Remave All Checkmarks in All Tables

As Xcalibur Inclusion/Exclusion List...

As TraceFinder List... [

Edit Compound Annotation

Clear Compound Annotation

Apply FISh Scorin
£t = To Existing mzVault Library...

To New mzVault Library...

Export 4




Metabolomics Database

'

Detect Compounds }

v

(
|

it

i~ 8 Map to KEGG
0 Pathways

I

{__ _ Map to Metabolika } { _ Map to BioCyc

& Pathways " Pathways




Metabolika Pathways

g '/.J\- - ) -
/ ™ Start Page X iii Lists & Libraries %

S

Expected Compounds

&

Transformations

3

Adducts

&

Ion Definitions

Filename

Aa

Description File Size =

- Aa - = -

Uploaded

Superpathway of cholesteral biosynthesis

189415 KB

8/1/2018 2:51 PM

Superpathway of fatty acids biosynthesis (E. coli)

1,760.51 KB

8/1/2018 2:52 PM

Superpathway of chorismate metabolism

174323 KB

8/1/2018 2:51 PM

Methanobacterium thermoautotrophicum biosynthetic metabolism

Superpathway of histidine, purine, and pyrimidine biosynthesis

Superpathway of flavones and derivatives biosynthesis

Superpathway of C28 brassinosteroid biosynthesis

— Metabolika™

ThermoFisher

SCIENTIFIC

: set of 378 metabolic pathways,

directly integrated into CD

Superpathway of fatty acid biosynthesis I (plant) L449/.32 KB | 8/1/2U18 202 PM
s] Superpathway of gibberellin biosynthesis 1,352.65 KB | 8/1/2018 2:52 PM
Plant sterol biosynthesis 13426 KB | 8/1/2018 2:51 PM
Mass Lists

Superpathway of aromatic compound degradation via 2-oxopent-4-encate 130942 KB | 8/1/2018 2:51 PM
lul, Superpathway of L-lysine degradation 1,194.29 KB | 8/1/2018 2:52 PM

dul
Adenosylcobalamin biosynthesis II (aerobic) 1,189.46 KB | 8/1/2018 2:51 PM

Spectral Libraries
Superpathway of cholesterol degradation II (cholesteral dehydrogenase) 1,164.05 KB | £/1/2018 2:51 PM
.ﬁ Adenosylcobalamin biosynthesis [ {anaerobic) 1,139.54 KB | 8/1/2018 2:51 PM
i Superpathway of diterpene resin acids biosynthesis 113249 KB | 8/1/2018 2:52 PM
Metabolika Patk

Superpathway of steroid hormone biosynthesis 11033 KB | 8/1/2018 2:52 PM
'@' Superpathway of ergosterol biosynthesis I 1,085.19 KB | 8/1/2018 2:52 PM

e
Superpathway of aercbic toluene degradation 1,079.15 KB | 8/1/2018 2:51 PM

Compound Classes

Superpathway of pentose and pentitcl degradation 1,034.06 KB | 8/1/2018 2:52 PM
Superpathway of trichothecene biosynthesis 1,030.72 KB | £/1/2018 2:52 PM
Superpathway of aromatic compound degradation via 3-oxcadipate 995,74 KB | 8/1/2018 2:51 PM
Superpathway of bacteriochlorophyll a biosynthesis 995.34 KB | 8/1/2018 2:51 PM




Metabolika Pathways - Editor ThermoFisher

SCIENTIFIC

R, T —
/A Start Page X [jj Lists & Libraries *

& [ New... ] [ Edit... ] [ Delete Import... ] [ Export... ] [ Replace... ]
Expected Compounds
Filename |Desn:ripﬁon |File Size ¥ |Up|oaded Updated Context |State |
\: A3 - Ba - - - . - = - Ba - pa -
Superpathway of cholesterol bissynthesis ‘ I ‘ I I I ‘
)
Transformations e — Ry
Superpathway of fatty acids biosynthesis (E. coli)
N N Pathway: Plant stercl biosynthesis.metabolika
?5 Superpathway of cherismate metabelism -
o] = (L
Methanobacterium thermoautotrophicum biosyn HO—=0 =
Adducts . 3 o o
Superpathway of histidine, purine, and pyrimiding ™~
(% Superpathway of flavones and derivatives biosynt
Superpathway of C28 brassinostercid biosynthesi T
Ton Definitions HO—F—0H Kl o & s 72 Q0O G A
Superpathway of fatty acid biosynthesis I (plant) o -
S] Superpathway of gibberellin biosynthesis - - B AADF /”"'
Plant sterol biosynthesis
Mass Lists )
Superpathway of aromatic compound degradatio| '[ f 4]
Il Superpathway of L-lysine degradation i [
e
Adenasylcobalamin biosynthesis 1T (aerobic) o]
Spectral Libraries Avenastenone
Superpathway of cholesterol degradation II (cholg [ [ ] M
.ﬁ Adenosylcobalamin biosynthesis I {anaerobic)
. Superpathway of diterpene resin acids biosynthes
Ty
Superpathway of stercid hormone biosynthesis | o ’i‘h;
.®. Superpathway of ergosterol biosynthesis T '
*e
Superpathway of aerobic toluene degradation
Compound Classes Lo &Y = /
Superpathway of pentose and pentitol degradatiq
pH Molecular Weight;
Superpathway of trichothecene biosynthesis b T
Superpathway of aromatic compound degradatio|
Mame:
Superpathway of bacteriochlorophyll a biosynthes A
wenastenone L
Superpathway of purine nuclectides de novo bieg | 0 h Way e d Ito r
Formula:
Superpathway of aflatoxin biosynthesis
C29 HA6 O
Superpathway of cholesterol degradatian I (chole ‘
Superpathway of inositol phosphate compounds 909
Anaerobic aromatic compound degradation (Thauera aromatica) op4 | ChemSpider...
Superpathway of mycolyl-arabinogalactan-peptidoglycan complex biosynthesis 898.ITKB | 6/172U18 Z0Z PM | /472018 LZAU PM Avallable




Metabolika Pathways ThermoFisher

SCIENTIFIC

Owerlay Data Source:

Overlay Cell Size: 10 %

Pathway: L-methion g

bn (#1dentified pathway compounds: 10)

Log2 Fold Change

N
P-val V.
V-_au.e HO < | 5)

OH OH
oOooom

H H Adenosine " . H,
‘o
) 3.3.1.1 4.2,1,.22
D il OH S
HO \O N / \
o OH
OH OH HaN!

Oomom L-Homocysteine _o. 0
S-Adenosyl-L-homocysteine ,;.(OH H H
HzN

L-Cystathicnine

a Methylated
methyl donor

Interactive, customizable pathway maps Statistical data can be overlaid onto the pathway




Stable Isotope Labeling

Stable Isotope Labeling

ThermoFisher

SCIENTIFIC

.
- SIL assiste
HO
i, -
o untargeted metabolomics
. =d L+
o
O
“’»"/I" - () WETE R Compounds per File || Features || Labeled Features | Labeled Compounds per File || Mass List Search Results || Input Files
\ - B | Checked Name Formula Annotation = E] Molecular Weight | RT [min] | Area (Max) | Rel. Exchange [%] E1
Y {
\ "] 1 = ¥l | Urigine C9H12 N2 06 [ 1] 24406922 | 7.146| 362256836 | 0
\ \ ) D v | Praline C5HONO2 [ ] 11506337 | 11773 70424932 | o
X \\ + 3 = v | Malate C4H6 05 [ | ] 13402156 | 24962| 56234422 | o
\ \ 4 = v | Glutamine €5 HI0N2 03 [T 14606024 | 13956| 48610583 o
\ ) 5 & V| | Citrate/Isocitrate €6 H8 07 [T] 19202713 | 31567| 43732087 | o
\
\ | 4 6 = Y| | Lactate C3H6 02 [T 90.03163| 14231| 14127499 | o
- \ 77 7 = v |nAD C21 H27 N7 014 P2 om 66311102 | 20138 5792721 | 0
{ g8 = vl | Alanine CHINO2 oo 89.04760 | 12561 5698362 | 0
( : 9 = V| | a-Ketogluterate €515 05 [T] 14602173 | 25941 6177872 | 1
- n 10 = V| [ Hexose-6-phosphate €6 H1309P [T 260.02978 | 25877 3922810 o
, = < > 1n = 7 | Serine C3IHTNO2 [T] 10504258 | 14386 3159629 | 0
UC’ 12 & 7| | Glycine C2HSNO2 [ 1] 75.03207| 13587 4393736 | o
p 2 2en Q
Native an =
o = Detect labeled d
— | L etect lapelea compounds

C-labeled
samples/
tracers

m/z

Data processing

modified from Bueschl et. al. Analytical Chemistry 2017




Untargeted detection of labeled compounds

Unlabeled reference ‘ Detect Compounds
sample(s)

!

[ Determine Elemental ] ‘ ‘ C,H,N,
L

Composition

!

1SCx112Cx2HyNz
Labeled Samples _ [ Detect isotopologues ] ‘ .

Untargeted Analysis: CD automatically detects labeled compounds

(isotopologues) based on formulas of unlabeled compounds found in reference
file(s)




Untargeted detection of labeled compounds

Analyze Labeled

[ Compounds

Show Advanced Parameters

Parameters of 'Analyze Labeled Compounds'

smrart| [T =
Error| Sample File | Sample Identifier Sample Type
E @ = [= = M
51 F1 20150226 Hela_24 NH2_NEG 12C Glc_1_07 Sample
52 F2  |20150226_Hela_24 NH2_NEG_12C _Glc_3_13 Sample
56 F6 20150226 Hela_24hr NHZ2_NEG 12C _Glc 2 11 Sample
53 F3  |20150226_Hela 24 NHZ_NEG_13C_Glc_1_06 Labeled
54 F4 20150226 Hela_24 NH2_NEG 13C_Glc_2_ 09 Labeled
55 F3  |20150226_Hela_24 NH2_NEG_13C_Glc_3_14 Labeled

Max, Exchange
Source Efficiency [%]

4 2, Pattern Analysis
Mass Telerance [ppm]
Intensity Tolerance [3£]
Intensity Thresheld [3€]
5M Thresheld

2 3. General Settings
Hide Unprocessed

2 1. Label i
Label Element [13]C
25

100

Sppm
30

01

3

True

— Label is the only user-entered

parameter required for automatic
isotopologues detection.

ThermoFisher

SCIENTIFIC

_ Unlabeled reference samples

Labeled Samples

13C SIL data courtesy of Gary Patti, Washington University



Stable Isotope Labeling - Details

@ Checked | Mame Formula Annotation = [*] | Molecular Weight | RT [min] | Area (Max.)

= | 20150226_Hela 24 MH2_MEG_12C_G

= 20150226 _Hela_24 NH2_MEG_12C
20150226_Hela_24_MHZ_WNEG_13C_G
20150226_Hela_24 MH2_WEG_13C_G
20150226_Hela_24 MH2_WEG_13C_G

S | 20150226_Hela_24hr_MH2_MEG_12C

[=]
[=]
[=]

3 = 7 | Lactate C3H6 03 EDER 90.03163 | 14174 | 13540685
4 = 7 | Manine C3HTNOZ [ [mm] | 89.04760 | 12577| 5415885
5 4 7 | Hexose-6-phosphate C6H1309P [ Taln[ ] 26002978 | 25819 3930432[ 0o o

# | Hide Related Tables

Structure Proposals || Compounds per File || Predicted Compositions | [IETS S ReTy Tt T o g 11

ThermoFisher

SCIENTIFIC

Total exchange
rate for this
compound in
each sample

Exchange
rates for

each

isotopologue

in each

@ Checked | Molecular Weight | RT [min] | Max. # MI | Area * |Max. Exchange | Avg. Exchange Rel. Exchange [%] | Status | Exchange Rate [%5]
1 +R 26002978 | 25840 2 3930432 6 0.0 ol p|o|0|o0
2 = 260.02978 | 25.850 1 1498841 b 0.0 ol o|lo|0|o0
3 = 26002978 | 25239 2 1043632 B 0.0 o/l ojo|0|o0
4 = 26002078 | 25831 6 755352 6 50 eyl | I5(o|o|z2|1
5 = 26002978 | 25835 5 4977249 B 4.9 il | W (o|o|z2(1
g = 260.02978 | 25835 6 436343 6 5.7 o5 |l 3(o|o|3|o0

sample




Expected Compound Generator

ThermoFisher

SCIENTIFIC

f Generate Expected
%' Compounds

Hﬂlé'-alralr'matners of 'Generate Expected Compounds'
Show Advanced Parameters Generate Exected Comounds
4 1.Compound Selection » dealkylation / dearylation
Omeprazole (C17 H19 N3 03 §) (=] : : -
4 2.Dealkylation * Combinatorial common transformation list
Apply Dealkylation True
Apply Dearylation True
Max, # Steps 2
Min. Mazs [Da] 150
4 3, Transformations
Phasel Dehydration (H2 O -= }; Desaturation (H2 -= }; Hydrz
Phase II Acetylation (H -» C2 H3 0}; Arginine Conjugation (H
Cthers
Max, # Phasell 1
Max, # All Steps 2
4 4, Jonization
Ions [M+H]+1; [M-H]-1




Customizable Workflow For Identifying Both Expected and Unexpected

ThermoFisher
cccccccccc

Lh'-*‘l- Select Spectra W 200 o B Lﬁ] Input Files |
l [{; Merge Features ‘ [{é ﬁnme;::i ::—:DE'CtEU |
Lé Detect Compounds J [{a Eﬂ;imﬂ \‘
[;-1 Predict Compositions | l i
[ i Search Chem Spider |*17£é Group Compo | [{# g:)or;lsoElll:llzles{:ted |
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