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Urine Metabolome - Compound ldentification by Technique

Total 2651
(3079 probable cmpds)

445 (873 probable cmpds)
(6 platforms)

ICP-MS

40 cmpds
(40 unique)
GC-MS

179 cmpds

(89 unique) !
88
17

P 209 cmpds
(108 unique)
DFI/LC-MS/MS O
(BIOCRATES) d .
127 cmpds
(98 unique) HPLC-FD

4 cmpds
(3 unique)

HPLC-UV
6 cmpds
(6 unique)

Bouatra, S. et. al., 2013, The Human Urine Metabolome, PLOS ONE, htips://doi.org/10.1371/journal.pone.0073076



https://doi.org/10.1371/journal.pone.0073076

Example Strategy for Pancreatic Cancer Serum Profiling

GC/MS

Volatiles
Essential oils
Esters
Perfumes
Terpenes
Carotenoids
Flavanoids

Both

Alcohols

Amino acids
Catecholamines
Fatty acids
Phenolics
Prostaglandins
Steroids

Sugar phosphates

LC/MS

Organic acids
Organic amines
Nucleosides
Nucleotides
Oligosaccharides
Peptides
Co-factors

Polar lipids

Source Dr. Vladimir Tolstikov




Advantages GC/MS for Metabolomics

. - . Aliphati HO-acid M harid : : . .
« Well characterized for metabolite screening AcoholAcids  Aminoacids  Sugare - Disaccharides Trisaccharides
* El library - 50 Years of development %
* Enhanced chromatographic resolution i
>
.F) 7
QC) " se40
* Highly reproducible retention times "
QEJ t: 1ag HA2
* |deal technique for volatiles & )
* Matrix independent source response ; * " G
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Considerations Unique to GC/MS

* Requires compounds that evaporate at
temperatures < 350 °C

 Derivatization can increase volatility
* Online derivatization available

* Molecular ion can be absent in El
* ldentification by library search
* Low eV can promote Ml in EI
» CI can be used for soft ionization

100 285.16681

416.25607
7304673
23212791
326.20621
218.11217
2441279
129070 17707291 297.16681
163.05728
‘ 9105421 ‘ ‘ ‘ I ‘ ‘ J 4012326
o - \|| L hl \| \|| ||| L |||.||II|I I| (e |||| ||.|1|| || L I|||| |J|| |J ||| LAl | 341['1751' - ‘I

50 SD 70 SrD 90 1DD 110 120 130 140 150 170 ISDQEPD 2102202302402502&0270 28029'03003103203303403503603703&0390400410 420 430
(gec-orbitrap metabolomics library) Estradiol. 2TMS [in-source]
MName: Estradiol, 2TMS -

Formula: C24H4002512 i
MW: 416 Exact Mass: 416.256683 CAS# 5150-62-9 |D#: 653 DB: gc-orbitrap metabolomics library =
Other DBs: None

Contributor. Joshua J. Coon Group. University of Wisconsin-Madison

Comment ColumnType="Standard Non-Paolar. Thermo-TG-5SILMS" ColumnLength"30 m" ColumnDiamater="0.25 mm" CarrierGasFlowRate="1.2 mL/min" CarrierGas Type="He" RIData Type="Kovats" GradientProgram
Instrument type: GC_Orbitrap

Instrument Q_Exactive_GC_Orbitrap
Sample inlet GC
lonization: El

Spectrum type: in-source
10largest peaks

285.16681 999.00| 416.25607 482.00| 73.04678 377.00| 23212791 245.00| 326.20621 227.00|

231.11998 225.00| 286.17035 183.00| 218.11217 177.00| 229.10425 166.00| 205.10423 159.00| -
< [ »

Plot/Text f Plot /
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Bottlenecks in Metabolomics Studies

Source: ASMS Metabolomics
8-Data acquisition/throughput; 3%  9-Other; 2% Workshop Survey

7-Validation/Utility Studies; 5%

5
"

6-Statistical analysis; 5%

5-No opinion; 6%

1-Identification of
metabolites; 35%

4-Sample
preparation; 8%

|dentification of Unknowns
Listed as #1 Bottleneck

3-Data processing/reduction; 14%

2-Assigning biological significance; 22%




Benefits of HRAM GC/MS to Global Metabolomics
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Mass Accuracy for Compound Identification

No. of proposed formula for m/z 324.13541

Type Mass Accuracy
FT-ICR-MS 0.1-1 ppm [Top hit = C20H2004 J ‘//
Orbitrap 0.5-1 ppm
Magnetic Sector 1-2ppm |
TOF-MS 3 -5ppm 160 I
Q-TOF 3-5ppm
Linear lonTrap 50-200 ppm 140
(10 ppm in Ultra-Zoom)
120
Source: Metabolomics Fiehn’s lab L
S 100
S
Chemical g 80
element S 60
C 50 2
H 100 40
O 10
N 10 20
Cl 10 .

1 1.5 2 5
Mass Accuracy (ppm)




Mass Accuracy of Q Exactive GC for Steroids Analysis

Mass Accuracy (ppm)

Steroid Target lon Number




Resolution Can Effect Mass Accuracy

Resolution 5 ppm mass extraction window M+H lon Mass Error
100 100 459.39735
15K - Zg: A 9.4 ppm
40 40—;
20 20—;
""""""""" 103 27.60 “}g__ 459.40228 TTTTTTTTTTTTTTTTT
60K 2 &0 E oo A 1.3 ppm
3 40 e 403
5 20 S 207
“““““““““ = 108 21.30 Img__ 459.40163 T
VY 7]
80 /[ \ 80-
60 / \ 60 AO.1 m
120K 40 ;’j \ o’ PP
20 / N 203 J J
° I2?‘.|-'-1l".~I o :‘27!50] o I:2'.4".|55I T I27_lEDI o ‘127_|Gﬁl o I2'4'_I':'IZ|I S 0 i I l45‘5;_35I I i I459|_40I I 459|_45
Time (min) miz

Cholesterol M+H lon at Different Resolutions
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GC/MS Metabolomics Workflow

Derivatization
&
Acquisition

Unknown Statistical
|dentification Analysis

TriPlus RSH batch
derivatization
(Released)

TriPlus RSH sequential
derivatization




Example GC/MS Metabolomics Derivatization Protocol

Cool down 5 min at cooler drawer
Switch to 10 uL Syringe

Syringe pre-wash with solvent 1
Inject 1 uL into GC

7 min ‘ 7 min
— 10 min

— | .

90 min 30 min 30 min

100 uL Syringe pre-wash with solvent 1 100 uL Syringe pre-wash with solvent 1

Add 50 uL MOX solution into 2 mL vial Add 50 uL MSTFA solution into 2 mL vial Sample analvsis oven proaram: 70 °C hold
Vortex: 30s @ 2000 rpm Vortex: 30s @ 2000 rpm 5 minp' 10 °C/¥nin 305 og h%ld 2-min Total
Syringe post-wash with solvent 2 Syringe post-wash with solvent 2 time a’lroun 430 n’1in ’
Incubator 1 : 90 min @ 37°C, 750 rpm Incubator 2 : 30 min @ 45°C, 750 rpm

ThermoFisher
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Triplus RSH for Automated Derivatization Step

std X-length * Prep-Cycle available for Derivatization in
Std Wash Station batch or sequential

a! [T []
ooz (i) (i) () (i) (@) (@)

Vortex Mixing followed by batch incubation

| 2x Tray Holder or - Both strategies are compatible with
Automatic Tool f . . .
Change Station Temperature Controlled methoxyamine/MSTFA derivitization
Large Wash Station prOtOCOI

Agitator Oven (X2 for 2

stepped overlapped) Vortex Mixer




Batch Online Derivatization

L Samples prepared in a batch L Samples analyzed sequentially on GC
1| i
(LT T T 11 i
3 | N i 2
3 ) ’
4| E— 4
— 5
5 | N i 6
| /
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/7 / \
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Two Incubators Sequential Derivatization

|| I |
l Incubator 2 ‘ L1

24 samples can be prepared and analyzed in 24h
Two incubators can be used simultaneously
Minimizes time between derivatization and injection
Best for labile TMS-metabolites




Preliminary Data from 24 Hour Test with Amino Acids
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Average 5% RSD over 24 hours without internal standard




Metabolomics Workflow Tools

Derivatization
&
Acquisition

Unknown
ldentification

TraceFinder
Deconvolution

GC-Orbitrap El
Metabolomics Library

Statistical
Analysis

True Unknowns
|dentification with Cl
Compound Discoverer
Workflow




Algorithm for Unknowns ldentification

OC H3 Acqm/fz Fragment ID Theo m/z Mass Error

(ppm)

Cl 147.9477 CsCl,H,0 147.9477 | 0.20277

148.9369 |  CsCI[37]CIHO 148.9369 | 0.2679

149.9448 |  CsCI[37]CIH,0 149.9448 | 0.06602

- Cl > 151.9419 | C4[37]Cl; Hy0 151.9418 | 0.72528
154.9895 C5CIH,0, 154.9894 | 0.38712

H3CO 155.9974 C;ClH;0, 155.9973 | 0.89745

Deconvolve TIC . <4 157.9943 C;[37]CIH50, 157.9943 | 0.25381

Candidate Compounds 159.9479 CeClH,0 159.9477 | 0.87529

161.9446 |  Cg CI[37]CIH,0 161.9448 | 0.80213

| o0 . 162.9711 C6CI,H50 162.9712 | 0.36816

I . 163.9745 |  C5[13]CClHsO 163.9745 | 0.3342

80 “ 164.9682 |  C4CI[37]CIHsO 164.9682 | 0.24186

o i : Acquired S— 165.9716 | CsCCI[37]CIHsO 165.9716 | 0.02832

_> E o i ‘H“ ,} IT— ‘ o “ o ||| i
0 . )
| Formula confirmation
20 ‘ - Library with HRF scoring
Lo il ‘.I Li M.

129.95918

79.95918 179.95918 22995918

Create “clean” spectrum Library search

ThermoFisher
SCIENTIFIC



GC-Orbitrap Metabolomics Library

* Nearly 900 unique metabolites

« Majority with Methoxyamine/MSTFA
derivatization

 High resolution, high mass accuracy spectra
acquired at 60,000 RP (m/z 200)

« Contains Kovats retention indices

» Can be used in combination with existing unit
mass libraries

Toxicants
Pyrans  Flavonoids

Pteridinesthiazoles Sugars

Quinones  Nucleotides co-factors

B Carboxylic acids

Isocoumarans Azoles Sugaracids

B Amino acid Glycerophospholipids Sugaralcohols
B Steroids and metabolites Hormones Polyprenylbenzoquinones
Amides Urea & Derivatives Drugsmetabolites

B Carbohydrates

Carotenoids ketones Fattyalcohols

B Fatty acids Amino glycerides Quinolines
Sterols

Ethers

N FAME

B Others

B Nucleosides
B Amines

M Terpenes

B Alcohols

>800
Metabolites

‘l»'

Aldehydes

B Vitamins

M Esters
Phenols

B Alkaloids

¥ Indoles
Neurotransmiters

Phosphosugars




Example Unknown Peak Detection and Identification

Deconvolution Plugin

View Help

ample Lis

2 FTMS + p EI Full ms [60.00-800.00] | - - X - = #4-| V| - - & 84- |l | Score to use: Forward searc =

Component ) Dot HRE
Status Sample name RT = i i B i

Name Score Matched Compound Formula CAS Prod. Score M+ m/z Empirical M+ Library [alculated RI  Library RI

0 E1-QC6-splitless-pulsed-or | |5-Aminovalericaci 1378 | |» 99 |L-Glutamic acid, 3STMS | CLAH33NO4Si3 15085-07-6] 962 99.2607 | B63.171189 |  363.171143 | gc-orbitrap metabolomics library 1612 1614

[| | 2-Oxoglutaric acid, .. 13‘89_E 92,9 N-Methyl-Aspartic acid,.. C14H33NO4Si3 TET womoT’ 263171189 363.171143 GT=OTOTTaD TNETIOOTOTTCS TOTaTy 1612 1592
Diethyl Phthalate 1416/=|
| b | L-Glutamic acid, 3T... |14.43

Acquisition date: 7/26/2017 10:32:( »

scqsiton e 125207107 || Sl MO, AT, 1453 Strong spectral library match and HRF score

Inst ID: Exactive Series slot #1 4—amino—N—bu_tyIac... 1464
InstrumentName method: C\Tracel ~ 4-hydroxyproline, 2.. 1483 -

Normalized
Component spectrum
BP: 246.133987 @ 2.06E+008 100
2.00E+008
1.50E+008
1.00E+008
5.00E+007
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 £
— |: § 0 m 1 Al | el 1 vl | I " IH | ) |
£
@- 94 2 @2
- o
Active Lo sLic Area Height FragmentID Theo m/z M‘E‘ 40
m/z (p
b 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. |0.0 60
128.088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 0.2
73.046799 115109931 69195840 | C(12)3 Si(28... 73.046803 |0.0 0
156.083878 82294445 47640886 C(12)7 Si(28.. 156.0839.. 0.2 100
230102707 77315854 44806130 | C(12)9 Si(28.. 220.1027.. 0.0 59.000000 121429449 183.858849 246288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| E] 149.044815 | 56083397 33163537 | C(17)4 Si(78... 149.0448. (02 ~ Library spectrum
4 il 2
ThermoFisher



Example Unknown Peak Detection and Identification

Deconvolution Plugin

View Help

ample Lis

2 FTMS + p EI Full ms [60.00-800.00] | - - X - = #4-| V| - - & 84- |l | Score to use: Forward searc =

Component ) Dot HRE
Status Sample name RT L i i i

Name Score Matched Compound Formula CAS Prod. Score M+ m/z Empirical M+ | ibrary Calculated RI  Library RI

I |E1-QC6-splitless-pulsed-or | |S-Aminovalericaci.. 11378 | |» 99 | L-Glutamic acid, 3TMS | C14H33N04Si3 15985-07-6 962 99.2607 | 363.171189 363.171143 | §c-orbitrap metabolomics library 1612 1614

[| | 2-Oxoglutaric acid, .. 13‘89_E 929 N-Methyl-Aspartic acid,... C14H33NOA4Si3 660 99,260/ BT ITIISY BT/ II8S gc-orbitrap metabolomics library 1612 1592
Diethyl Phthalate 1416/=|
| b | L-Glutamic acid, 3T... |14.43

Acquisition date: 7/26/2017 10:32:( »

scqusiton e 126201710320+ | ilose IMOX AT, 1463 Theoretical mass matches actual by A m/z=0.13 ppm

Inst ID: Exactive Series slot #1 4—amino—N—bu_tyIac... 1464
InstrumentName method: C\Tracel ~ 4-hydroxyproline, 2.. 1483 -

Normalized
Component spectrum
BP: 246.133987 @ 2.06E+008 100
2.00E+008
1.50E+008
1.00E+008
5.00E+007
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 £
— |: § 0 m 1 B TR O 1 1 1 vl | I " IH | ) |
£
@- 94 2 @2
- o
Active Lo sLic Area Height FragmentID Theo m/z M‘E‘ 40
m/z (p
b 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. |0.0 60
128.088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 0.2
73.046799 115109931 69195840 | C(12)3 Si(28... 73.046803 |0.0 0
156.083878 82294445 47640886 C(12)7 Si(28.. 156.0839.. 0.2 100
230102707 77315854 44806130 | C(12)9 Si(28.. 220.1027.. 0.0 59.000000 121429449 183.858849 246288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| E] 149.044815 | 56083397 33163537 | C(17)4 Si(78... 149.0448. (02 ~ Library spectrum
4 il 2
ThermoFisher



Example Unknown Peak Detection and Identification

Deconvolution Plugin

View Help

ample Lis

2 FTMS + p EI Full ms [60.00-800.00] | - - X - = #4-| V| - - & 84- |l | Score to use: Forward searc =

Component ) Dot HRE
Status Sample name RT = i i i

Name Score Matched Compound Formula CAS Prod. Score M+ m/z Empirical M+ Library Calculated RI  Library RI

0 E1-QC6-splitless-pulsed-or | |5-Aminovalericaci 1378 | |» 99 |L-Glutamic acid, 3TMS | CLAH33NO4Si3 15085-07-6 962 99.2607 | 363.171189|  363.171143 | gc-orbitrap metabolomics librar 1612 1614

[| | 2-Oxoglutaric acid, .. 13‘89_E 929 N-Methyl-Aspartic acid,... C14H33NOA4Si3 660 99.2607  363.171189 363.171143 gc-orbitrap metabolomics library BTz 597
Diethyl Phthalate 1416/=|
| b | L-Glutamic acid, 3T... |14.43

Acquisition date: 7/26/2017 10:32:( »

e ety bty &= | Xolose LMOX,4T... 1463 Also StrOng match with Iibrary retention index

Inst ID: Exactive Series slot #1 4—amino—N—bu_tyIac... 1464
InstrumentName method: C\Tracel ~ 4-hydroxyproline, 2.. 1483 -

Normalized
Component spectrum
BP: 246.133987 @ 2.06E+008 100
2.00E+008
1.50E+008
1.00E+008
5.00E+007
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 £
— |: § 0 m 1 B TR O 1 1 1 vl | I " IH | ) |
£
@- 94 2 @2
- o
Active Lo sLic Area Height FragmentID Theo m/z M‘E‘ 40
m/z (p
b 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. |0.0 60
128.088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 0.2
73.046799 115109931 69195840 | C(12)3 Si(28... 73.046803 |0.0 0
156.083878 82294445 47640886 C(12)7 Si(28.. 156.0839.. 0.2 100
230102707 77315854 44806130 | C(12)9 Si(28.. 220.1027.. 0.0 59.000000 121429449 183.858849 246288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| E] 149.044815 | 56083397 33163537 | C(17)4 Si(78... 149.0448. (02 ~ Library spectrum
4 il 2
ThermoFisher



Automated CI Identification with Thermo Scientific™ Compound Discoverer™ Software

- B x

Chromatograms = & %X Mass Spectrum
. WA 26115745 €] CHACZ-PSL-120k-balle (F1)E740, RT=0.335 min, MS1, FTMS (=) i
Filgr: CQC2-PSL-120k-ballle raw (F1) FTIS [+ M51 C11H2T N O2 512 as [M-H]*1
12
16 - 62 _Ihsn
9335
14 - M R
/
£
12 o /
_ I|I = a8 4
£ 0 " £
E £
] FCE =
£ :
£ ] £
o] |
f :
2 ] / \
/f \\ | 200 19883 32 10658
™ . [M+CIHE}+
0 — : : o 1 . : A . 1
.25 530 9.35 540 20 220 250 00
RT [min] miz =
o« 1il L 4 HE 3
@ Compounds per File | Merged Features  Features | ChemSpider Results | Input Files
g Checked | Mame Formula Annotation S¢ [¥] | FISh Coverage | Molecular Weight | RT [min] | Area (M: = | # ChemSpider Results | # Adducts | Area [3] ,;:3
8 = | Valine C11H27 N O25Si2 T | | 26115795 | 9336| 667011 4 3| aeves | 1
~ " Hide Retated Tables™ ¥
Structure Proposals || Compounds per File | lagesletei REGTHTE Tl | Merged Features || ChemSpider Results
) Checke§ | Compound Match | Formula olecular Weight | AMass [Da] AMass [ppm]  RDBE | H/C Rank ~ | # Matched lso. # Missed Iso. Pattern Cov. [%6) M5 Cov. [%]
1 = C11 H27 N Q2 Si2 261.15803 | -0.00008 -0.33 | 1.0 | 2.5 1 9 0 100.00 100,00
I | CLIHZTNOS S 261.15826 | -0.00031 -1.20 | 10 | 22 . 2 | 3 1 9543 93.15 |
3 = O Cl3 H27 N 52 261.15849 | -0.00054 -208 | 1.0 | 21 3 5 1 98.39 91.93
4 = o Cl2 H23 N OS5 261.15762 0.00032 1.24 | 20 | 19 4 | 4 1 99.56 87.24 .
5 = | ] | Cl3HI9 NSO 261.15896 | -0.00101 | -3.88 | 70 | 15 | 5 | 3 [ 1 98.20 [ 8628 |
w | Show Related Tables
ThermoFisher

SCIENTIFIC



Automated CI Identification with Compound Discoverer Software

- B x

Chromatograms = & %X Mass Spectrum
. WA 26115745 €] CHACZ-PSL-120k-balle (F1)E740, RT=0.335 min, MS1, FTMS (=) i
Filgr: CQC2-PSL-120k-ballle raw (F1) FTIS [+ M51 C11H2T N O2 512 as [M-H]*1
12
25 o
9335
14 - M R
/
£
12 o /
_ I|I = a8 4
£ 0 " £
£ £
] FCE =
£ :
g . £
o] |
f :
2 4 /,” \ o
S A B L | .
.25 530 9.35 540 20 220 250 00
RT [min] miz =
o« 1il L 4 HE 3
@ Compounds per File | Merged Features  Features | ChemSpider Results | Input Files
g Checked | Mame Formula Annotation S¢ [¥] | FISh Coverage | Molecular Weight | RT [min] | Area (M: = | # ChemSpider Results | # Adducts | Area [3] ,;:3
8 = | Valine C11H27 N O25Si2 T | | 26115795 | 9336| 667011 4 3| aeves | 1
~ " Hide Retated Tables™ ¥
Structure Proposals || Compounds per File | lagesletei REGTHTE Tl | Merged Features || ChemSpider Results
) Checked | Compound Match | Formula Molecular Weight AMass [Da] | AMass [ppm] RDBE | H/C Rank ~ | # Matched Iso. | # Missed Iso. Pattern Cov. [%] MS Cov. [%]
1 = [ | C11 H27 N Q2 5i2 261.158 -0.00008 -0.33 | JLO | 25 1 9 0 100.00 100,00
2 = o | CI2HZTNOSSi 261.15826 | -0.00031 -1.20 | 10 | 22 . 2 | 3 1 9543 93.15 |
3 = O Cl3 H27 N 52 261.15849 | -0.00054 -2.08 | 1.0 | 21 3 5 1 98.39 91.93
4 = o Cl2 H23 N OS5 261.15762 0.00032 1.24 | 20 | 19 4 | 4 1 99.56 87.24 .
5 = | ] | Cl3HI9 NSO 261.15896 | -0.00101 | -3.88 | 70 | 15 | 5 | 3 [ 1 98.20 [ 8628 |
w | Show Related Tables
ThermoFisher



Automated CI Identification with Compound Discoverer Software

Chromatograms = & %X Mass Spectrum -0 x
< MEA: 269.15795 &) CHOCZ-PSL-120k-batle (F1)#740, RT=8.335 min, MS1, FTMS (=) i
Filgr: CQC2-PSL-120k-ballle raw (F1) FTIS [+ M51 C11H2T N O2 512 as [M-H]*1
12 4
16 o
9335
14 - M R o
/ .
£
12 o [ o
— { s 81 . -
; 'I :‘:"- ; L1}
= 10 = H
B Z 5 4 P =
A £ .
£ ] £ ) o .
o] | ” P oy e o
f :
2 4 /,” \ .
N I B LT | .
25 530 9.35 540 20 280 290 00
RT [min] miz =
Ll 1il L 4 i 3
@ Compounds per File || Merged Features | Features | ChemSpider Results || Input Files
g Checked | Name Formula Annotation S¢ [¥] | FISh Coverage | Molecular Weight | RT [min] | Area (M: = | # ChemSpider Results | # Adducts | Area [3] ,;:3
8 = | Valine C11H27 N O25Si2 T | | 26115795 | 9336| 667011 4 3| aeves | 1
~ " Hide Retated Tatdes d
Structure Proposals || Compounds per File | lagesletei REGTHTE Tl | Merged Features || ChemSpider Results
=2 Checked | Compound Match | Formula Molecular Weight | AMass [Da] | AMass [ppm]  RDBE | H/C Rank 4 | # Matched Iso. | # Missed Iso. Fttern Cov. [%] MS Cov. [%]
1 = | C11 H27 M 02 5i2 261.15803 | -0.00008 033 10|25 9 0 100.00 100.00
2 = [ | |CI12ZH27 N OS Si 26115826 | -0.00031 | 120 10 22 2| 8 1] 9543 9315 |
EI O Cl3 H27 N 52 261.15849 | -0.00054 -2.08 | 1.0 | 21 3 5 1 98.39 91.93
4 = [ | C12 H23 M O5 26115762 |  0.00032 124| 20|19 4] 4 1 99.56 87.24 |
5 = .l |C13HIGNS O [ 26115896 | -0.00101 | -388| TO|15] 5| 3| 1] 98.20 | 86.28 |
w | Show Related Tables
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Automated ChemSpider Search Can Suggest Structure

»* B X% | Mass Spectrum -3 x

Chromatograms
¢ MV 261 15795 I CHOCIPSL-120k-baflle (F1)#740 RT=0.335 min, M5 1, FTMS (+)
File: Cl-QC2-PSL-120k-balMe raw (F 1) FTMS (=) MS1 CTTH2T N O 512 as [M+H]+1
12 4
282 18522
16 [t}
9335
14 4 A 1
/
12 I-'
— I| 8 B8 4
£ i 2
< 101 ~
E E 6 4 =
=¥ £
£
E 5] =
4
4 4
2
2 jf{ l\'.
0 ’ — ' \\ . 0 | l . . L .
9.25 230 935 840 e 280 250 300
RT [min] m'z =
“ (1T} » ‘ I »
j Compounds per File | Merged Features | Features = ChemSpider Results | Input Files
B Checked MName Formula Annotation Sc [#] FISh Coverage Molecular Weight | RT [min] Area (M: = & ChemSpider Results # Adducts Area [ E;:I
g = | | valine C11 H27 N 02 Si2 [ T] | | 26115795 | 9336 667011 4| 3| ss7es | 1
1 I 1
* | Hide Related Tables
Structure Proposals | Compounds per File || Predicted Compositions = Merged Features | [RSGE TG g ST
B Checked Compound Matchf| Structure Name \Formula Molecular Weight  AMass [Da)  AMass [ppm] | CSID # References « =~
1 = 1] IN,O-Bis-{trimethylsilylvaline IC11 H27 N O2 Si2 261.15802 0.00007 0.28 455779 13
2 = ] Trimethylsilyl N-{trimethylsilylinorvalinate €11 H27 N 02 Si2 261.15802 0.00007 0.28 511938 4
-
v | Show Related Tables
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Metabolomics Workflow Tools

Derivatization L
a; e Unknown Statistical
. |dentification Analysis
Acquisition

Export From
Deconvolution Plugin to
Compound Discoverer

Export From
Deconvolution Plugin to
Third Party Software




Export from Deconvolution Plugin to Compound Discoverer Software

Deconvolution Plugin

Companent spectrum

v View Help
& RT alignment view

L) =

f @8- X~ |- #- &  Using forward score.

f; ;r S -|-m’r-—---+—-|+ —{“— X +|. e — B b —Peat LIE Create CD export file s a

3w Selected ;
@ Eoronce RT - '9 Avg Tt
. name my'z Score
100 Xanthine, 3TMS 17.770 353127472 06458 4842
53275814 151663388 250050962 348 433536 446 826110 545213684 . T v

Glucose, 5TMS 17907  204.099548 93393 233

Libeary spectrum

Identify peaks with Deconvolution Plugin & Create CD peak list with identified peaks
Metabolomics Library

Compounds per File | Features | Mass List Search Results | Input Files Exkoiclpil Gomponert Aabynle > ¥'x
I *| Data Source: | Compounds = X Datx PCL1 = YDux |PC2 = o Center and scale Use normakzed areas
#  Checked Mame Formula ’ ’
1 * o Silanol, trimethyl-, phosphate (3:1) CEH24 04 PSI3 el Loadings Plot | Variances Plot
2 o Glycine, 3TMS C7 H20 N 52 T3 T2 T1 To
3 < | Urea, 2TMS derivative C6 HI7 N2 O'Si2 R .
4 ¥ | L-Glutamic acid, 3TMS €10 H24 N 02 5i2 5 y -
5 < | Serine, 3TMS CBH22NOSi2 < ° b
6 v |Leucine, 21Ms CBH2ONSI , o — . -
7 o 1-Aminccyclopentanecarboxylic acid, M-(2-chlorgethox | C5 H17 QTN O4 g . y. e
B o Hypoxanthine, 2TMS C10 H17 N4 O Si2 é
| J 5
9 = ¥ |Inosine, 4TMS CIH21 02 52
10 ® | 4 |L-Alo-lsoleucine, 2TMS |C8 H20 NSi =
11 = | Glycerol 3TMS C5HI5 052 “le
12 = + | Mannose-6-Phosphate, 6TMS €12 H36 04 P Sid
13 = o I-Ghutamire, 3TMS CTHIANDSI L
1 T " 5 0 8 ] ]
14 = = ine, NN is[L1,1 thyt C6 H1S N2 Si2 PC1G31%:
I [ R | PP = ® TN e e nTen
C) I — 0

v | Show Related Tables Lap = B T L U R EN Partial Least Squares Discriminant Analysis

Process in CD assigning metabolite names from peak list
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Presentation Summary

- GC/MS increases measureable part of metabolome, A
iIncreasing biological insight (

* Orbitrap GC/MS can provide deepest insight -
« Highest number of detectable metabolites in biological matrix PR
« Superior mass accuracy simplifies unknown identification

- Additional tools to facilitate metabolomics workflow ' m
* Online derivatization with TriPlus RSH =
« Deconvolution with metabolomics library for automated EI
identification =

« Compound Discoverer software for automated CI identification




