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Post Genomic Era

[O]ur understanding of the human genome has
changed in the most fundamental ways. The
small number of genes -- some 30,000 --
supports the notion that we are not hard
wired.We now know the notion that one gene
leads to one protein, and perhaps one disease,

is false.
Craig Venter, June 2001



Understanding Phenotypes




Disease
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Environment



Reaction times following
external change

® Genetics (decades, centuries...)
® Epigenetics (days, month, years,...)
® Gene Expression (hours)

® Metabolism (seconds)



The Metabolome
is the most accessible and
dynamically changing
Molecular Phenotype



Metabolites:

Small molecules in biological organisms

O




Metabolomics

Measures occurrence and
concentrations of many
small molecules

(metabolites) in an organism
at once.



Metabolomics uses a wide-range of
analytical techniques

‘i
Nuclear Magnetic Resonance

Mass Spec




Phenome Centres popping
up all over the world

® | ondon

® Birmingham
® Shanghai

® NIH RCMRCs



MRC-NIHR National Phenome Centre

About the centre | Access to facilities | FAQs | Latest news

-» Back to Department of Surgery and
Cancer

Staff related links

~» Professor Jeremy K Nicholson
(Director of the National Phenome
Centre)

~» Dr Anthony C Dona
(NMR Manager)

-» Mr Matthew R Lewis
(Mass Spectrometry Manager)

~» Miss Lynn Maslen
(Centre Manager)

-
‘ 5 -> Dr Jake TM Pearce
' ' | b (Informatics Manager)
. i - ~» Dr Rachel J Shaw
[ . .

(Head of Science Operations and

Analytics)

‘ S News stories
\ ~> New centre will decipher roles of

nature and nurture in human health

PROFESSOR ]EREMY NICHOLSON ~» National phenome research facility

DIRECTOR OF MRC-NIHR PHENOME CENTRE AND HEAD OF DEPARTMENT OF SURGERY i
mpen
AND CANCER, IMPERIAL COLLEGE LONDON 10 Open &% imperial
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MRC-NIHR National Phenome Centre

About the centre | Access to facilities | FAQs | Latest news

> 100,000 patient samples / year
> Several PetaBytes/year
=> ExaBytes of human data at
moderate scale-up
Ml | (Head of Science Operaions and
o s [

to open at Imperial

Health legacy for London 2012
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How do you make sense
of all that data!



Share them

Free and Open



http://www.ebi.ac.uk/metabolights

open-access, cross-species, cross-application,
long-term supported

Salek, R.M., Haug, K. and Steinbeck, C. (2013) Dissemination of metabolomics results: role of MetaboLights and COSMOS. Gigascience, 2:8.


http://www.ebi.ac.uk/enzymeportal

Analysis Tools

Chemistry Spectroscopy Biology

Reference Layer

Primary Literature

Primary data and Meta-Data, Spectra, Protocols, Synopses, ...

Experimental Repository
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Metabolic differences in ripening of Solanum
lycopersicum ‘Ailsa Craig’ and three monogenic
mutants
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Abstract

Abstract = Background & Summary - Methods * Data Records * Technical Validation + Usage Notes *

Additional information * References * Data Citations * Acknowledgements * Author informaticn

Application of mass spectrometry enables the detection of metabalic diferences between groups of

related organisms. Differences ir the metabolic fingerprints of wild-type Solarnum lycopersicum and
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Go

» Advanced search

About Scientific Data

Scientific Data is an open-access, pesr-reviswed
publication for descriptions of scientifically valuable
dalasels. Cur primary arlicle-type, the Data
Descriptor, is designed to make your data more
discoverable, inte'pretable anc reusable.
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Associated Links
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MassCascade: Visual Programming for LC-MS
Data Processing in Metabolomics

by Stephan Beisken et al

Bioinformatics | Article

ProtzoWizard: open source software for rapid
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by D. Kessner et a/

I» Submit manuscript
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tomato

Exempl23: alanins, Homo sapiers, arine, MTB_S1

1. Submit Study / Login

Show mare data from EMBL-

Search results

EBI
Filter your results 15 results, showing 1 10 10
Lo v A metabolomics approach to unravel the regulating role of phytohormones towards
@ study carotenoid metabolism in tomato fruit. (Zeaxanthin metabolism)
1 ccmpound
Validations Status @
Technology ¥ Release date: 31-Aug-2014
Organism
Organiem hd Solanum lycoparsicum
. Study identifier MTBLS107
R v el Total Study size 1.64GB
Phytohormones .
Valdations Stztus Detalls v o oaookis Sutmitted by Lieven van Meulebroak 3

carotenoid metabolism in tomato fruit. (alpha-carotene metabolism)

Validations Status ®
Release date: 31-Aug-2014

Organism

Solanum lycoparsicum
Study identifier MTBLS109

Study Factors
. Total Study size 1.67GB

Phytohormones

N Submitted by | ieven van Mealehroak FA

vva.ebi.ac.uk/metaboIights
(metabolights.org, metabolights.eu)




MTBLS36: Metabolic differences in ripening of Solanum lycopersicum ‘Ailsa Craig' and three
monogenic mutants

& Authcrs; Paul Fraser , Graham Seymour , Charlie Hodgman ,

Mark Seymour , Aniko Kende , Dave Portwood , Charles Baxter, , ,
Q - Q+ a-

Stephan Beisken , Mark Earll & Submtted by: Stephan Beisken | M Study staius: Public

& Submtted: 07-Feb-2014 , Felease date; 07-Feb-2014 , Update date: 02-Jun-2016
%_Shara Study
Study Description

@ VewMeraboltes~ & Download Study files

Aoplication of mass spectrometry 2nadles the detection of matebolic differences between groups cf rz atad organiasms. Cifferences in the metadolic frgerprints cf wild-type
Solanum lycooersicum and three monogenic mutants, npenirg irhibitor [rin), non-ripanirg [nor and Colourless non-ripen ng (Cnr), of tomato are captured with regarc 1o ripening
behaviour. A hign-resclution tandem mass specirometry system couplec to liguid chromatography produced & time series of the ripening behaviowr at discrete intervals with a
focus on changes post-enthesis. Interna standerds and quality contrels were used to ercure system stability. The raw data cf the samples and raference compcunds includirg

study protocols hava been depcsited in the open metabolcm cs datzbase MetanolLights via the metadata annotation tool Isatab to enabl2 effic ert re-use of the datasets, such as
in metabolomics cross-study comparisons cr data fusion exarcises.

Study Design Dascription Protocols Samples Assay ~ Study Flles Study Validation +* Pathways

@ Organemg)

Sclanum yccperscum

blank

= Study Design Description

GO:leaf devaicpment

CHNO:ultra-performance liquid chromatography-mass spectrometry

CHNO:tandem mass specirometry

www.ebi.ac.uk/metabolights
(metabolights.org, metabolights.eu)




Data growth in EBI data repositories
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Data growth in EBI data repositories
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Data growth in EBI data repositories

*~Microarray data

—+Raw saquencing data
Doublirg cf data, 12 menths

——(Controlled access human cata
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investigation

high level concept to link
related studies

study

the central unt, contzining
information on the subject
under study, its characteristics
and any treatments applied.

a study has associated assays

assay

test parformed either on
malerial taken from Lhe
subject or on the whole initial
subject, which produce
qualitative or quantitative
measurements (data)

V.
—— | i} 4+
== “ i |2e2
_ \ \

assay(s) assay(s)

pointers to data file
names/location

-+ v Sansone,... Steinbeck et al. (2012)

Toward interoperable bioscience data.
Nature Genetics, 44, 121-126.

external files in
cel native or other for-

mats

data data
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Ontologies

Controlled Vocabularies

‘ investigation )

nigh

felated studies

¢
udy

he central unt, contzining
nformation on the subject
ihder study, its characteristics
ind any treatments applied.

}studv has associated assays

say

atest parformed either on
malerial taken from Lhe
subject or on the whole initial
subject, which produce
qualitative or quantitative
measurements (data)

level concept to link

== a2
=—=| [I{Va] [2a2 NI
\_ . _ \_
assay(s) assay(s)
pointers to data file
names/location
external files in
cel native or other for-
mats
data data

Sansone,... Steinbeck et al. (2012)
Toward interoperable bioscience data.
Nature Genetics, 44, 121-126.



nigh level concept to link
felated studies

Controlled Vocabularies i e

nformation on the subject
ihder study, its characteristics

O nto I Ogi es ind ary treatments applied.

#study has associated assays

say

test parformed either on
malerial taken from Lthe
subject or on the whole initial
subject, which produce
qualitative or quantitative
measurements (data)

VA T .

Minimum Information Standards

Toward interoperable bioscience data.
Nature Genetics, 44, 121-126.

external files in
cel native or other for-
mats

data data
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Compournkl Name

2. Aminoethanol
3-Hydroxy-DL-Kynurenine
Alanine

Ascorbic acid
Asparagine

Aspartic acud
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Citric acid + Isocitne acud
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DL-methionine sulfoxide 3
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0,5119795
10507528
00265633
14580617
01707564
0,0000249
0,0459741
0,0209933
01716318

0,1367097

0,6962387
0,6948958
1,1652814
0,0000233
0,0081337
0,1459377
0,0251265
0,0000233
0,6974565
0,0351946
0,0467659
0,1290264

0,5493921
06080672
1,2874752
0,0000373
0,0000373
0.1445168
00297575
00000373
05828976
0,0319068
0,0500779
0,1292757

2,1021227
06139192
09224207
02437604
0,0555016
01976778

2,3602229
0,6455688
1,3461456
0,2473739
0,0669101
0.1681202

24228128
0,646816
1,605224

0,3018444

0,0484643

0,1338944

24130588
0,4294166
0.9991446
02137145
0,0334713
01604764

0,3976597
0,4948297
1,2939721
0,0135948
0,0000245
01004181
0,0355789
0,0000245
0,6160085
0,0251343
0,0298719
0,0870037
2,3395247

0,327196
1,3001012
0,1581005
0,0282754
01247114

0,0680577
0.3254446
03056569
1,1154523
00000249
0,0000374
0,0571171
00454694
0,0000374
0.4499123
0,0203983
0,0339307
00641419
21381528
0,1750616

1,23892
01125801
00313171
0,1225705

0,0053875
0.0897841
0,0464403
00148006
00951171
04364624
22268974
03861026
21797718

Species search

4-6 Hrs AEL
Sample 2

1,0385232
0,0000394
1.4572888
02191213
0,3791345
1,4632552
00260449
02011104
0,0047238
00818787
0,0283229
0,0161174
00791569

0685828
19954899
02251665
21153823

0,502182
0,0000344
0,0573186
0,0431545
0,3045073
01166155

04811016
0,0000263
0,0598509
00441444
02662669
0,1283834

Sample 3

1,19182
0,0000237
2,3298619
0,2031219
0,3946629
15804861
0,0281522
0,2036384
0,0071576
0.0778425
0,0329408
0,0318275
0.0843231

1.077795
20936122
01178161
2.3938079
0,5250455
0,0000356
0,0659944
0,0509549
0,4020253
0.1496495

6-8 Hrs AEL
Sample 2

Sample |

0,9939918
0,0000355
2,6077837
02672933
0,3926397
11286807
0,0307903
0,1987895
0,0044803
0,0972834
0,0426172
0,0184333
0,0890573
0.6110588
24679364
0,2938935
2,5752434
04564915
0,0000237
0,0525845
0,0719802
0,3254359
0,1048344

drosophila - Google-S...

11234241
0,0101692
24392098
0.2936285
0,3827761
1.3629721
0.0338734
0,2535048

0000025
0.0799754
0,0232573
0,0180633
0.0732563
0.9580169

2,394036
0.1877676
2,6031826
0,5461333
0,0000375

0.065181
0,0815473
0,3900108
01427187

05511283
0,5080311
1,2448634
0,0205952
0,0000229
01210339
01479858

0,5485723
0,4460694
1,2908391
0,0236616
0,0000394

0,104495
0,1674359

0,7769521
0,5594914
1,2723759
0,0244889
0,0080719

0,139743
0.1896143

0,0000229
0,5055079
0,0268716
0,0464891
01418987
2,3808613
04371075
0,7554836
0,2976059
0,0277977
0,1800843

0,0000394
05563012
00270179
00390722
0,12054
2,5360282
0,39919%9
1.282667
02521942
0,0280106
0,1558549

0,1038235
02796473
01328337

0106268
0,0606068
0.1070513

0,1542578
0,1240332

00153161
01027748

0,1009809

01235152

0.6595429
0,0000353
00851062
0,0000235

0,533012
0,0000235

0,5325356
0,0052333
01193629
0,0000351
0,5327782
0,0000351

05656363
0,0049321
0,0888794
0,0052205

0,681326
0,0046466

0.6376878
0,0000249
0,0387435
0.0000249
0,5291058

0,004535

0,0728523
0,0951209
0,0998706
05319195
0,0000367
01168267
0,0000367
0,3475592
0,0000245

0,0530798
01421869

0.1068326
0,1571007

0,0589395
03749202
0, N47507
0,0855869
0.0000249
03136941
0,0000374

01478654

0,0919344
0,2980184

0,7384121
0,0000229
0,0395131
0,0000344
0,5153941

0,005356

07224414
0,0000394
0.103420]
0.0000263
04835769
0,0000263

0,0060502
0,3446093
0,0387832
0,03482
0.1746013
2, 7689485
06127144
1,8359047
0,36828
0,0504235
0,194578
01383833
0,2677091
0,189353
0.8138561
0,0000237
0,0775011
0,0000356
0,7305127
0,0079621

06271054
0,5073111
13066265
0,0248502
0,0096445
0.1316952
0,3170706
0,0068995
0,4583896
0,0248827
0,0485958
02175426
2,3196675
0,4582682
08301027
0,3053147
0,0372693
02216705
0,124789%
0,5881808
02062872
08614112
0,0210095
00294726
0,0109919
0,7080165
0,0098962

0,8605283
0551196
11989087
0.0301013
0.008666
01411718
0,3295207
0,0092379
0.4360472
0,0333827
0.0384642
0,2562081
2,61353
0.6519066
139918
0.3609908
0.0372954
0,2212972
0.1442407
08818292
0,2200753
0.906274
0.0000375
0.102742
00153788
0,8629503
0,0086035

Sample 3

1,2878722
0,0000232
2,8881375
03311912
0,3737659
11160588
00361165
0,2737135
0,0085433
0,1404203

0,024848
0,0409066
0,0971853
1,2995462
2,3079013
0,0855201
32281646
0,5972302
0,0162815
0,0885407
0,0946194
0,3993988
0,1542229
0,8285109

0,661699
1,5737636
0,0385926
0,0213902
0,1403624
0,3787037
0,0135332
0,5631786
0,0320563
0,0568348
0,2400905
3,1324707

C

8-10 Hrs AEL

Sample 1

08004048
0,0207445
1.8675234

2242365
0,2760786
09130334
00333167
0,2408268
0,0000237
0.0963965
0,0322811
00196142
00633816
0.64194%4
20712817
0.29787%4
2.3314653
04196568
0,0087316
00381573
0,0647515

0280073
0,0648846
05581725
03873669
1LODGSS57
00248869
00111756
0,0970917
0,3408597
00075638
03282165
0,0221145

0.043646
02115608
2. 1033586

0,6014237
2,1683758
0,3840642
0,0637621
0,3327927
0.1400438
0,6328081
0,2440638
09404516

0,031897
0,0955085
00179178
0,8821369
0,0218188

0,4407061
08012185
0,2119277
0,0308046

0208815
0.1135753
1,5325015
0.1606893

Sample 2

Sample 3
09580137 09992593

0,0208783
1 4842899

2837459
0,3199353
1.0623508
0,0346692
0,2633844
00072113
0,]045275

0,0208217
1,4012411
02847014
0,2984643
11029786
0.0332905
02703533
0,0077476
0,1178397

0,0666123
0,0175175
0,0832684
0,6274609
1,9599238
0.1707982

2.573754
0,5020673

0,008656
0,0502101
0,0843685
0,3296491
0,0877958
0,6086046
04037326
11022516

0,0590467
0,0148006
0,0797502
0.6495449
1,9720245
01518017
2,5209802
0,4843953
0,0076611
0,0524347
0,0833011

0,298643
00869184
0.5921815
0,3895967
1,1419068

7 3 85 % W

N + O

€& journals.plos.org/pl...

10-12 Hrs AEL

Sample 1

0,7263508
0,0579032

1195396
0,2675374
0,3166928
1.1415617
0,0503103
04862541
0,0090883
0,0971362
0,0278436
0,0216353
0,0648435
10113695
22101846
0,2946971
2,6694634
0,6355168
0,0091564
0,0395848

0076145
0,3016378
0,0621707
0,5624558
04562118
1,1379496

Sample 2

0,6553381
00414156
1, 4318903
02801292
0,2773605
0.8067474
0,0474079
04130157
0,0000364
00895483
0,0329669
0,0199754
00675744
0.7301603
1,7210747
0.1818956
2,5251384
05016179
0,0000364

0.04006
00862398

0,26372
0,0467438
0,5067277
03974345
1,1301572

0,032611
0,0093269
0,0966059
04243207
0,0106356
03777254
0,0203071
0,0442681
02251579
28506181
0,5154048
14523559
0,2485659
0,0286789
02660138
01237918
1,7071206
01871974

0,0343368
0,0094395
0,0980383
04018464
0,0114744

0387899
0,0228883
00476702
02320303
28885907

0,4704%4
1,7574176
0,2380832
0,0269956
02706877
0,1235927
1,9402558
0.1914102

0,046562
0,0082512
0,0896057
0,4292759
0,0097463
0,3325001
0,025585
0,0440509
0,2277993
2,2688
0,6519253
1,2427298
0.1708552
0,0421924
0,1987016
0.1344823
2,7016369
0.1870824

0.766517
0,0218541
0,0277511
0,0235554
0,6322858

0,008344

07817572
0,0181884
0,0822891
0,0371264
0,7283555

0,008526

0.8193581
0,0211128
0063984
0.0332703
0,685441
0,0082232

1.0111083
0,0120647
0.1276384
0,0548785
0,7615518
0,0000227

0,0321815

0,008567
00825279
0,3979621
00093433
03151704
0,0243484

0,054956
02014617
2,6162969
0,4923079
14145168
0,1524556
0,0341405
02607845
01132871
2,5383997

0164513
08782975

0,019748
00537854
0,0452457
06722779
0,0078331

Sample

0,67140
004111
146094
0,22740
0,22935
0.8458
0,05802
0,28826
0,00815
0,09805
0,05613
0,01657
0,07338
111278
1,59026
0.1069]
2,33180
0,47748
0,01430
0,03827
0,07272
0,31692
0,04132
0,597
0,39716
1,03128
0,02807
001122
0,08395
0,29799
0,01273
0,28484
0,02730
0,04036
0,20625
2,58775
0,6262
1,59045
0,18497
0,02937
0,28138
0,12386
242417
0.1582
0,77605
0,01852
0.0749
0,06609
0,7230
0,00847
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Gewdhnlicher Spindels... evonine (CHEBI:35934) Peptide and tetrahydro...

Metabome analysis of Drosophila t:nelanoga._s‘ter during embryogenesis (Normalizcd data)

0-2 Hrs AEL 24 Hrs AEL 4.6 Hrs AEL 6-8 Hrs AEL

Compound Name Sample |  Sample2 Sample3 Sample ] Sample2 Sample3 Sample ] Sample2 Sample3 Sample | Sample 2
2-Aminoethanol 0,7136056 06639233 0726679 0,%094056 1,0639767 0,7451021 09178169 1,0385232 119182 09939918 1,123424]
3-Hydroxy 0,0000235 00000351 0,0000233 0,0000373 0,0000245 0,0000374 0,0000229 0,0000394 0,0000237 0,0000355 0,0101692
A B 2.363344 24497882 19587284 18722018 10662766 06440171 20857126 14572888 23298619 26077837 24392098
scorbic acid ™ 0,]1742054 02231896 03207919 03018765 02822338 02607638 02942426 02191213 02031219 02672933 0,2936285
Asparagine 02596146 01878781 02500357 03638829 02940516 01365858 04239728 03791345 0,3946629 0,3926397 0,3827761
Aspartic acid 25798803 24030774 28316859 2447597 2,0606399 09712436 14519626 14632552 15804861 11286807 1.3629721
Beta-alanine 01164733 01550048 01132455 0,0276766 0,0323768 00243359 0,0327494 00260449 00281522 0,0307903 0.0338734
Citric acid + lsocitric acid 01435768 0,1338495 0,1382322 01447501 0,1940281 0,1945939 01507612 02011104 02036384 0,1987895 0,2535048
Citrulline 00051612 0,0054029  0,000035 0,0000249 0,0051871 00000374 0,0053875 00047238 0,0071576 00044803  0.000025
DL-methionine sulfoxide 3 00761757 0,0747659 0,]201906 01040812 0,0727024 0.044619 0,0897841 00818787 0,0778425 0,0972834 0,0799754
D-sorbitol-6-phosphate 0,0331591 0,0229037 0,0259568 0,0325133 0,0202164 00189092 0,0464403 0,0283229 0,0329408 0,0426172 0,0232573
0,0357368 00378288 0,0272182 00177792 0,0153198 00180837 0,0148006 0,0161174 0,0318275 0,0184333 0,0180633
0,076414 0.0652904 0,0754844 0.0828494 0,0808654 00689362 00951171 00791569 0,0843231 00890573 0.0732563
0,7095361 05501533 03852236 03958675 04300395 05119795 04364624 0685828 1,077795 06110588 0.9580169
20733097 16586608 18448216 20897297 1,6947575 10507528 22268974 19954899 20936122 24679364 2394036
Glutamine 05190086 02506308 02472681 04561196 02828118 00265633 03861026 02251665 01178161 02938935 01877676
Glycine 17810008 1.4730983 18368889 19962893 1,6745931 14580617 2,1797718 21153823 23938079 2,5752434 26031826
Histidine 03774268 04440374 04657245 04321071 0,4423467 01707564 0,502182 04811016 05250455 04564915 05461333
Hypoxanthine 0,0000353 0,0000234  0,000035 0,0000249 0,0000367 0,0000249 00000344 0,0000263 00000356 0,0000237 0,0000375
Inosine 0,0374169 00513301 0,0588208 0,0492288 0,052275 0,0459741 00573186 0,0598509 0,0659944 0,0525845 0065181
Inositol 00581028 00488099 0043908 0,0253438 0,0192958 0,0209933 00431545 00441444 0,0509549 0,0719802 0,0815473
Isoleucine 02533648 02613839 02826754 02588686 0,1907158 01716318 03045073 02662669 04020253 0,3254359 0,3900108
Kynurenine 01482142 0,136279 0,1379933 01259786 0,1367097 00680577 01166155 0,1283834 0,1496495 0,1048344 0,1427187
Leucine 05676777 05872688 0,6962387 0,5493921 03976597 03254446 05511283 05485723 07769521 0,6271054 0,8605283
Lysine 06329632 06274365 06948958 0.6080672 04948297 03056569 05080311 04460694 05594914 05073111 0551196
Malic acid 1.1577921 1,0512629 1,1652814 1,2874752 1,2939721 1,1154523 1,2448634 1,2908391 1,2723759 1,3066265 1,1989087
Maltose 0,0000235 00000351 0,0000233 0,0000373 0,0135948 0,0000249 0,0205952 0,0236616 0,0244889 0,0248502 0,0301013
Mannose 00082773 0,007733 0,0081337 0,0000373 0,0000245 00000374 0,0000229 0,0000394 00080719 0,0096445  0.008666
Mecthionine 01294733 01299932 0,]459377 01445168 0,]004181 00571171 01210339 0,104495 0,139743 0,1316952 0,]J411718
N-Acetyl-L-Aspartic acid 00182848 00215647 0,0251265 00297575 0,0355789 00454694 01479858 0,1674359 01896143 03170706 0,3295207
Nicotinic acid 0,0000235 00000351 0,0000233 0,0000373 0,0000245 00000374 0,0000229 0,0000394 0,0060502 0,0068995 0,0002379
O-Phosphoethanolamine 07271293 0,7444868 0,6974565 0,5828976 06160085 04499123 05055079 05563012 0,5446093 04583896 04360472
Omithine 0,0278567 0,0319728 0,0351946 0,0319068 0,0251343 0,0203983 0,0268716 0,0270179 0,0387832 0,0248827 0,0333827
Pantothenate 00458472 0,0321277 0,0467659 00500779 0,0298719 00339307 0,0464891 00390722  0,03482 0,0483958 0,0384642
Phenylalanine 01208106 01103289 0,1290264 0,1292757 0,0870037 00641419 01418987  0,12054 0,1746015 02175426 0,2562081
Phosphate 21021227 23602229 2,4228128 24130588 2,3395247 2,1381528 23808613 2,5360282 2,7689485 23196675 2,61353
Proline 0,6139192 06455688 0646816 04294166 0327196 01750616 04371075 0,3991999 06127144 0,4582682 0,6519066
Pyroglutamic acid 09224207 13461456 1,605224 09991446 13001012 1,23892 07554836 1282667 1,8359047 08301027 139918
Senne 0,2437604 0,2473739 03018444 02137145 01581005 01125801 0,2976059 0,2521942  0,36828 0,3053147 0,3609908
Sorbose 0,0555016 0,0669101 0,0484643 0,0334713 0,0282754 0,0313171 0,0277977 0,0280106 0,0504235 0,0372693 0,0372954
Succinic acid(or aldehyde) 01976778 01681202 0,1338944 0,1604764 0.1247114 01225705 01800843 0,1558549 0194578 02216705 0,2212972
Threomine 0038235 0,106268 0,]1542578 01153161 0,0728523 0,0530798 0,J068326 0,0919344 01383833 0,1247898 0,1442407
Trehalose 02796473 0,0606068 0,1240332 01027748 0,0951209 01421869 01571007 02980184 0,2677091 0,5881808 0,8818292
Tryptophan 01328337 01070515 01009809 01235152 0,0998706 00589395 01478654 01453593 0,189353 0,2062872 0,2200753
Tyrosine 06595429 05325356 05656363 0.6376878 05319195 03749202 07384121 07224414 08138561 08614112 0906274
Uracil 00000353 0,0052333 0,0049321 0,0000249 0,0000367 0047507 0,0000229 00000394 0,0000237 0,0210095 0,0000375
Urea 00851062 01193629 0,0888794 0,0387435 01168267 00855869 00395131 01034201 00775011 00294726 0.102742
Uric acid 00000235 0,0000351 0,0052205 0.0000249 0,0000367 00000249 0,0000344 0,0000263 0,0000356 00109919 00153788
Valine 0,533012 0,5327782 0,681326 0,5291058 0,3475592 03136941 05153941 04835769 0,7305127 07080165 0,8629503
Xyluol 00000235 0,0000351 0,0046466 0004535 0,0000245 00000374 0,005356 00000263 0,0079621 00098962 0,0086035

Species search

drosophila - Google-S...

Sample 3

1,2878722
0,0000232
28881375
03311912
0,3737659
11160588
0,0361165
02737135
0,0085433
0,1404203

0,024848
0,04809066
0,0971853
1,2995462
23079013
0,0855201
32281646
0,5972302
0,0162815
0,0885407
0,0946194
0,3993988
0,1542229
08285109

0,661699
1,5737636
0,0385926
0,0213902
0,1403624
0,3787037
0,0135332
0,5631786
0,0320563
0,0568348
0,2400905
3,1324707

C

8-10 Hrs AEL

Sample 1

08004048
0,0207445
1.8675234

2242365
0,2760786
09130334
00333167
0,2408268
0,0000237
0.0963965
0,0322811
00196142
00633816
0.64194%4
20712817
0.29787%4
2.3314653
04196568
0,0087316
00381573
0,0647515

0280073
0,0648846
05581725
03873669
1LODGSS57
00248869
00111756
0,0970917
0,3408597
00075638
03282165
0,0221145

0.043646
02115608
2. 1033586

06014237
2, 1683758
0,3840642
00637621
0,3327927
0,1400438
06328081
0.2440638
09404516

0,031897
0,0955085
00179178
0,8821369
00218188

0,4407061
08012185
02119277
0,0308046

0,208815
0,1135755
1,5325015
0.1606893

Sample 2

Sample 3
09580137 09992593

Sample 1

v X 85 % N>

N + O
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10-12 Hrs AEL
Sample 2 Sample :

0,0208783
1 4842899

2837459
0,3199353
1.0623508
0,0346692
0,2633844
00072113
0,]045275

0,0208217
1,4012411
02847014
0,2984643
11029786
0.0332905
02703533
0,0077476
0,1178397

0,0666123
0,0175175
0,0832684
0,6274609
1,9599238
0.1707982

2.573754
0,5020673

0,008656
0,0502101
0,0843685
0,3296491
0,0877958
0,6086046
04037326
11022516

0,0590467
0,0148006
0,0797502
0.6495449
1,9720245
01518017
2,5209802
0,4843953
0,0076611
0,0524347
0,0833011

0,298643
00869184
0.5921815
0,3895967
1,1419068

0,7263508
0,0579032

1195396
0,2675374
0,3166928
1.1415617
0,0503103
04862541
0,0090883
0,0971362
0,0278436
0,0216353
0,0648435
10113695
22101846
0,2946971
2,6694634
0,6355168
0,0091564
0,0395848

0076145
0,3016378
0,0621707
0,5624558
04562118
1,1379496

0,6553381
00414156
1, 4318903
02801292
0,2773605
0.8067474
0,0474079
04130157
0,0000364
00895483
0,0329669
0,0199754
00675744
0.7301603
1,7210747
0.1818956
2,5251384
05016179
0,0000364

0.04006
00862398

0,26372
0,0467438
0,5067277
03974345
1,1301572

0,032611
0,0093269
0,0966059
04243207
0,0106356
03777254
0,0203071
0,0442681
02251579
28506181
0,5154048
14523559
0,2485659
0,0286789
02660138
01237918
1,7071206
01871974

00343368
0,0094395
0,0980383
04018464
0,0114744

0387899
0,0228883
00476702
0,2320303
2,8885907

0.4704%4
1.7574176
0,2380832
0,0269956
02706877
0,1235927
19402558
01914102

0,046562
0,0082512
0,0896057
0,4292759
0,0097463
0,3325001
0,025585
0,0440509
0,2277993
2,2688
0,6519253
1,2427298
0.1708552
0,0421924
0,1987016
0.1344823
2,7016369
0.1870824

0.766517
0,0218541
0,0277511
0,0235554
0,6322858

0,008344

07817572
0,0181884
0,0822891
0,0371264
0,7283555

0,008526

0.8193581
0,0211128
0063984
0.0332703
0,685441
0,0082232

1.0111083
0,0120647
0.1276384
0,0548785
0,7615518
0,0000227

0,0321815

0,008567
00825279
0,3979621
00093433
03151704
0,0243484

0,054956
02014617
2,6162969
0,4923079
14145168
0,1524556
0,0341405
02607845
01132871
2,5383997

0164513
08782975

0,019748
00537854
0,0452457
06722779
0,0078331

0,67140
004111
1. 46094
0,22740
0,229358
0.8458
0,05802
0,28826
0,00815
0,09805
0,05613
0,01657
0,07338
111278
1,59026
0.10691
2.33180
0,47748
0,01430
0,03827
0,07272
0,31692
0,04132
0.597
0,39716
1,03128
0,02807
001122
0,08395
0,29799
0,01273
0,28484
0,02730
0,04036
0,20625
2,58775
0,6262
1,50045
0,18497
0,02937
0,28138
0,12386
242417
0.1582
0,77605
0,01852
0.0749
0,06609
0,7230
0,00847
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Metabome analysis of Drosophila melanogaster during embryogenesis (Normalized data)

0-2 Hrs AEL 2-4 Hrs AEL 4-6 Hrs AEL 6-8 Hrs AEL 8-10 Hrs AEL 10-12 Hrs AEL
Compound Name Sample |  Sample2 Sample3 Sample ] Sample2 Sample3 Sample ]| Sample2 Sample3 Sample | Sample2 Sample3 Sample ] Sample2 Sample 3 Sample 1 Sample 2 Sample
2-Aminoethanol 0,7136056 06639233 0726679 0994056 1,0639767 0,7451021 09178169 1,0385232 1LI9182 09939918 1,]123424]1 12878722 08004048 09580137 09992593 0,7263508 06553381 0,67140

0,0000235 0,0000351 0,0000233 0,0000373 0,0000245 0,0000374 0,0000229 0,0000394 0,0000237 0,0000355 0,0101692 0,0000232 0,0207445 0,0208783 0,0208217 0,0579032 00414156 004111
2363344 24497882 19587284 18722018 1,0662766 06440171 2,0857126 14572888 23298619 2,6077837 24392098 28881375 18675234 14842899 14012411 1,195396 14318903 146094
0.]742054 0,2231896 0,3207919 03018765 0,2822338 02607638 0,2942426 02191213 0.2031219 0,2672933 02936285 03311912 02242365 02837459 02847014 02675374 02801292 0,22740
02596146 01878781 0,2500357 0,3638829 0,2940516 01365858 04239728 03791345 0,3946629 0,3926397 0,3827761 0,3737659 02760786 03199353 0,2984643 0,3166928 02773605 0,22935
25798803 2.4030774 28316859 2447597 2.0606399 09712436 14519626 1.4632552 |.5804861 11286807 1.3629721 1.1160588 09130334 10623508 1.1029786 1.]415617 08067474 08458
0.11647 W05 0,0503103 00474079 0,05802

3-Hydroxy.
Aly i
scorbic acid
Asparagine
Aspartic acyd
Beta-alanine

Citric acid + lsocitne acud 0,14357 133 04862541 04130157 0,28826
Citrulline 000516 176 00090883 00000364 000815
DL-methionine sulfoxide 3 007617 197 0,0971362 00895483 0,09805
D-sobitol-6-phosphate 003318 67 0,0278436 0,0329669 0,05613
Fructose 003573 06 00216353 0,0199754 0,01657
maric acid 0,0764 W02 00648435 00675744 0,07338
GiiNee, 0,70953 M9 10113695 07301603 1,11278
Glutamic acig o 2,07330 4S5 22101846 1,7210747 1,59026
Glutamine 0.51900 U7 0,2946971 01818956 0.10691
Glycine 1.78100 02 26694634 25251384 2.33180
Histidine 037742 153 0,6355165 05016179 047748
Hypoxanthine 0,00003 M1l 00091564 00000364 0,01430
Inosine 003741 M7 0,0395848 0.04006 0,03827
Inositol 0,05810 N1 0076145 00862398 0,07272
Isoleucine 025336 M3 03016375 0,26372 0,31692
Kynurenine 0,14821 84 0,0621707 0,0467438 0,04132
Leucine 056767 §1S 0,5624558 0,5067277 0,597
Lysine 0.63296 167 04562115 03974345 0,39716
Malic acid 1,15779 68 1,1379496 1,1301572 1,03128
Maltose 0,00002 68 0,046562 00321815 0,02807
Mannose 0.00827 195 0,0082512 0,008567 001122
Methionine 012947 183 00896057 0,0825279 0,08395
N-Acetyl-L-Aspartic acid 001828 64 04292759 03979621 0,29799
Nicotinic acid 0.00002 44 0,0097465 0,0093433 0,01273
O-Phosphoethanolamine 072712 199 0,3325001 03151704 0,28484
Omithine 002785 83 0025585 00243484 002730
Pantothenate 0,04584 102 0,0440509 0,054956 0,04036
Phenylalanine 0. 12081 03 0,2277993 02014617 0,20625
Phosphate 2,10212 07 2,2688 26162969 2,58775
Proline 061391 4 06519253 04923079  0.6262
Pyroglutamic acid 092242 176 12427298 14145168 |1,539045
Serine 024376 132 01708552 0,15245356 0.18497
Sorbose 0,05550 Sa m u e '_L-J a C kso n Sa m u e l_D-J a ckso n 156 0,0421924 0,0341405 0,02937
Succinic acid(or aldehyde) 019767 §77 01987016 02607845 0,28138
Threonine 0,10382 127 0,1344823 01132871 0.12386
Trehalose 02796473 0,0606068 e A X 29" 26T - - o 1206 1,94902558 27016369 2,5383997 242417
Tryptophan 01328337 01070515 0,1009809 0,1235152 0,0998706 00589395 01478654 01453593 0,189353 02062872 02200753 02440638 01606893 01871974 01914102 01870824 0,164513 0.1582
Tyrosine 06595429 0,5325356 05656363 0,6376878 05319195 03749202 0,7384121 07224414 08138561 08614112 0906274 09404516 0766517 07817572 08193581 1.0111085 08782975 0,77605
Uracil 00000353 00052333 0,0049321 0,0000249 0,0000367 07507 0,0000229 00000394 0,0000237 00210095 0,0000375  0,031897 00218541 00181884 00211128 00120647 0,019748 0,01852
Urea 00851062 01193629 0,0888794 00387435 01168267 00855869 0,0395131 01034201 00775011 00294726 0102742 0,0955085 0,0277511 0,0822891 0063984 01276384 00537854 00749
Uric acid 00000235 0,0000351 0,0052205 0.0000249 0,0000367 0.0000249 0,0000344 0,0000263 0,0000356 00109919 00153788 00179178 00235554 0,0371264 00332703 0,0548785 00452457 0,06609
Valine 0,533012 05327782 0681326 05291058 0,3475592 03136941 05153941 04835769 07305127 0,7080165 08629503 0.8821369 06322858 0,7283555 0685441 07615518 06722779 0.,7230

Xyluol 00000235 00000351 00046466 0004535 0,0000245 0000374 0,005356 00000263 0,0079621 0,0098962 00086035 00218188 0005344  0,008526 00082232 0,0000227 00078331 0,00847
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Gewdhnlicher Spindels... evonine (CHEBI:35934) Peptide and tetrahydro...

Metabome analysis of Drosophila melanogasrw durmg embryogenesis (Normahzcd data)

Species search

73 85%
¢ M + &

drosophila - Google-S... € journals.plos.org/pl...

0-2 Hrs AEL 2.4 Hrs AEL 4.6 Hrs AEL 6-8 Hrs AEL 8-10 Hrs AEL 10-12 Hrs AEL
Compound Name Sample |  Sample2 Sample 3 Sample ] Sample2 Sample3 Sample | Sample2 Sample3 Sample ] Sample2 Sample 3 Sample ] Sample2 Sample 3 Sample 1 Sample 2 Sample
2-Aminoethanol 0,7136056 0,6639233 0,726679 0,994056 1,0639767 0,7451021 09178169 1,0385232 119182 09939918 11234241 12878722 08004048 09580137 09992593 0,7263508 06553381 0,67140
3-Hydroxy 00000235 0,0000351 0,0000233 0,0000373 0,0000245 0,0000374 0,0000229 0,0000394 0,0000237 00000355 0,0101692 00000232 00207445 00208783 0,0208217 0,0579032 00414156 004111

2363344 24497882 19587284 18722018 10662766 06440171 2,0857126 14572888 2,3298619

scorbic acid
Asparagine
Aspartic acyd
Beta-alanine
Citric acid + Isocitne acud
Citrulline

DL-methionine sulfoxide 3

D-sorbitol-6-phosphate

Glutamic acic
Glutamine
Glycine
Histidine
Hypoxanthine

Inosine

Inositol

Isoleucine

Kynurenine

Leucine

Lysine

Malic acid

Maltose

Mannose

Mecthionine
N-Acetyl-L-Aspartic acid
Nicotinic acid
O-Phosphoethanolamine
Omithine

Pantothenate
Phenylalanine
Phosphate

Proline

Pyroglutamic acid
Senine

Sorbose

Succinic acid(or aldchyde)
Threomine

Trehalose

Tryptophan

Tyrosine

Uracil

Urea

Uric acid

Valine

Xylhtol

\\‘\ 01742054 0.2231896 03207919 03018765 02822338 02607638 02942426 02191213 0.2031219

CHERE: 24431 cnemical entity

A CHEBI:23367 rmolecular en:ty
A CHEBI:33579 main gmup malecular enkity
/\ CHEBI:33675 p-block molscular ertty
A CHEBI:33582 carbon group molecula~ entity
A CHEBL: 50820 organic molecular entity
A CHEBI.33285 hetercorgaic entity
A CHESL:35964 crgancchalcogen compound
A Q.'?!?.@.I..-.:.3..6...9.'.5.3.9’3?..".9‘.-1.’.‘)'.9.‘.’1‘.‘.-.:9!.’.‘.99!!-..‘.’.
A CLIRI: 35605 earzon oxarcid
A CHEBI:33709 amino acid
A CHEBI:15705 L-g-amino acd

A CHEBL: 22558 aspzrtate family amino acid

-~ A CHEBI:17053 L-aspartic acid

+[¥] CHEBI:73383 Ala-Val-Asp-His

. [F) CHEBI1:73384 Ala Val Asp Pro
~[F) CHEBI:73385 Ala-Val-Asp-Ser
[ CHEBL:Z3391 Ala Val Asp Tyr
-.[#) CHEBI: 73408 Asn-Leu-Asp-Asp
-] CIICDI:71411 Asn-Leu-Pae-Asp
~[F) CHEBI: 73411 Asn-Trp-Asp-Se:
+{#] CIICDI: 73413 Asn- hsp

P e s e eme s - - =

2,6077837 24392098 28881375 1.8675234 14842899 14012411 1,195396 14318903 146094
02672933 02936285 03311912 02242365 02837459 02847014 02675374 02801292 0.22740

Relabonship Types

Alse

<» nas part

[5]'s onjugate basz of

's conjugata acid of

[T] s tzutomer of

[x] s enantiomer of

sas fun-tional Karent

|3¢] ~as parent hydride

1] 's substituent group rom

[&] nas role

W Checkerd
x CHEDBI:17364 >-asparte 2cid m Unchecked
b CHEBI:29491 aspartate(1 )

# CHEBL:29991 -acpartate(1-)

0.0060235 0.0000351 0,0052205 0,0000249 0,0000367 0,0000249 0,0000344 0,0000263 0,0000356 0,0109919 0,0153788 0,0179178 00235554 0,0371264 0,0332703 0,0548785 0,0452457 0,06609
0,533012 0,5327782 0,681326 0,5291058 0,3475592 03136941 05153941 04835769 0,7305127 07080165 0,8629503 08821369 06322858 0,7283555 0,685441 07615518 06722779 0,7230
0,0000235 0,0000351 0,0046466 0004535 0,0000245 00000374  0,005356 0,0000263 0,0079621 0,0098962 0,0086035 00218188 0008344 0,008526 0,0082232 0,0000227 00078331 0,00847
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An international data aggregation and nctification service for metabolomics.
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Browse

Datasets are stored in exzenal data

repas tari=s indeaendent of
NMotabolomreXchangz. Uze thic browsc option
to zocm ir cm a epecific data provide~. [t wil
give you direcl zecess lo the repusilory ilsel [
ard the meta-cata of the provider.

¥

Subscribe

2SS is used to allow users to be notified o°

Kew or pdeted datasets Or serveral pages
you wi | 32¢ the orange RSS iceon thet al ows
you to sudscribe to the feed using your own

arelenred reader.

e

API

Tha primairy o2jectiva of VetzbaolomreXchange
is to improvz and enca rags ~he =xchange of
Mctabolomics data. Onc of the ways we dc
this is tc crovide an API (Application
Progrzrmmable Interface). Provid ng a single
coint of entry when searcning for
Metabolomice data sets.

((Dcosmos
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~'8 7 mio eukaryotlc speues on earth (+- | 3m|o)

. &° 1.2 mio species identified and classified
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-8 7 mleukarotlc speC|es on earth (+- | 3m|o)
s:d° 1.2 mio species identified and classified
8 - 3000 - 4000 complete species genomes sequenced
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What about completed metabolomes!?
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8 - 3000 - 4000 complete species genomes sequenced

What about completed metabolomes!?




Total ion current

Typical total ion chromatogram of serum from a healthy subject.
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Psychogios N, Hau DD, Peng J, Guo AC, Mandal R, et al. (2011) The Human Serum Metabolome. PLoS ONE 6(2): e16957. doi:10.1371/

journal.pone.0016957

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0016957

©PLOS | o



There are known knowns; there are things we know
we know.

We also know there are known unknowns; that 1s to
say, we know there are some things we do not know.
But there are also unknown unknowns — the ones we
don’t know we don’t know.

— United States Secretary of Defense,

Donald Rumsfeld

EMBL-EBI 3 ' =


http://en.wikipedia.org/wiki/United_States_Secretary_of_Defense
http://en.wikipedia.org/wiki/Donald_Rumsfeld
http://en.wikipedia.org/wiki/Donald_Rumsfeld
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Communication
The Time Is Right to Focus on Model
Organism Metabolomes

Arthur S. Edison !, Robert D. Hall %, Christophe Junot 3, Peter D. Karp ¢, Irwin J. Kurland >,
Robert Mistrik ¢, Laura K. Reed 7, Kazuki Saito 8, Reza M. Salek ?, Christoph Steinbeck ?,
Lloyd W. Sumner ° and Mark R. Viant 11-*

Building upon extensive genomics research, we argue that the time 1s
now right to focus intensively on model organism metabolomes. We
propose a grand challenge for metabolomics studies of model
organisms: to 1dentify and map all metabolites onto metabolic
pathways, to develop quantitative metabolic models for model
organisms, and to relate organism metabolic pathways within the
context of evolutionary metabolomics, i.e., phylometabolomics. These
efforts should focus on a series of established model organisms in
microbial, animal and plant research.




Species Metabolomes are
being assembled on the fly
right now through data
sharing in Metabolomics



Repository Entry

EMEL-EBI

Bericas Ressarch  Training Aboutus

Exarples: alanne, #mo azlens, Jrine MTBLS |

Home | Browse Sludies | Browse Compounds | Browse Species | Analysis | Downicad | Help | Give us feadback | About 1. Submit Study | # Login

Meatanolights > Study

Submittad In cumtior In revew Fublic

MTBLS288: |dentification of Conserved and Diverse Metabolic Shifts during Rice Grain Development (GC-
MS assay)

& Autrara: Shi Jianxin , Hu Chaayang 4 Submitted: 30-Nav-2015 , Release data: 03-May-2016 , Lndate cate: 03-May-2016

% Share Study & Suomittec by: Chaoyang |u | M Stucy status: Fublic

Stuw Descﬁpﬁm i Vew Metabolites Assay & Dawnlozad Study tiles

Hera we inveatigeted the dy~amic matahelic changes along *na rice grar development of two japon ca and twe indica cultivara using nan-tamgated metabalam es anproach, in which we sLeeassfully
identified 214 metzbolites. Prreipal component are clustering analys s revealed both cultivar and deve opmental stage dapendent me:zbo iv changes in rice grins. Generally, the stage specitc

metabolic kinetics corresponded well to tha physiclogical status of the developing graing, ano some of metabol ¢ chances in develoo ng grain of morocot rica are commeonr with tncse of dicotl Arabidopsis
and tomato, while cthers snow rice speciiic pattems.

Sen 2tudy MTBLS286 and MYTBLS287 ‘or *na LG-MS poa 2nd neg azsays respectively for this atudy.

Study Uesior Description Protocols Samples “ Assay Study [iles Study Validation v~ Pathways



Repository Entry

¥ Metabolites

Show 10 + entries
Metabolite Chemical
identification |: formula
5-Oxoproline CS5H7NO3
(Pyroglutamate)
(CHEBI:16010)
Adenine C5H5N5
(CHEBI:16708)
Alanine C3H7NO2
(CHEBI:16449)
Arginine CBH14N402
(CHEBI:29016)
Benzoate C7HB02
(CHEBI:30746)
Beta-Alanine C3H7NO2
(CHEBI:16958)
Dehydroascorbate = CBH606
(CHEBI:17242)
Fructose Ce6H1206
(CHEBI:28757)
Fumarate C4H404

Species

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Oryza sativa

Smiles

OC(=0)C1CCC(=0O)N1

C1=NC2=C(N1)C(=NC=N2)N

CCOC(=O)N

C(CC(C(=0)O)N)CN=C(N)N

OC(=0)c1ceccceet

C(CN)C(=0)O

OCC(O)C10C(=0)C(=0)C1=0

OC(=0)C=CC(0)=0

Search:

InChl
InChl=1S/C5H7NO3/c7-4-2-1-3(6-4)5(8)9/h3H, 1-
2H2,(H,6,7)(H,8,9)
InChl=1S/C5H5N5/c6-4-3-5(9-1-7-3)10-2-8-4/h1-2H,
(H3,6,7,8,9,10)
InChl=1S/C3H7NO2/c1-2-6-3(4)5/h2H2, 1H3,(H2,4,5)
InChl=1S/C6H14N402/c7-4(5(11)12)2-1-3-10-
6(8)9/hdH,1-3,7H2,(H,11,12)(H4,8,9,10)

InChl=1S/C7H602/c8-7(9)6-4-2-1-3-5-6/h1-5H,
(H,8,9)

InChl=1S/C3H7NO2/c4-2-1-3(5)6/h1-2,4H2,(H,5,6)
InChl=1S/C6HB06/c7-1-2(8)5-3(9)4(10)6(11)12-

5/h2,5,7-8H,1H2

InChl=1S/C4H404/c5-3(6)1-2-4(7)8/h1-2H,(H,5,6)



Reference Layer

EMBL-EBI Services Research  Tralning About us

VietaboLights i s e

Home Browse Studies Browse Compounds Browse Species Download Help Give us feadback About L Submit Study # Login

Species selection page

See below for some direct links to some common madel organisms and 2 wider list of all the organisms we have information about

Modzl organisms Taxonomy Sgsarch

I Homo sapiers (H uman) | Stzrt typing the firat 3 latteis of tha spacins nama

Taxonomy Browser (1593 species)

L) FAMrQWwWIA SeEMINNO0A

O Fuearium eclani

Animals @
- O Geofrichum
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Caznoriabditis elecans
| Hhmo sapens

) Mus musculus

~) Sacoharomycees oerevisiac
~) Escherichia coli

) Viis vnifera

_| reference ccmpound

") Arabicopsis theliana

~) Daohnia magna

~) Chaetomium globosum
) Sirzptomyces species
~| Mycoplasma geritalium
) Salmanella typhimurinm
~) Rubdia yunnarensis

~) Ceniela asiatica

1 Coroveens sinensis
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alanine (MTBLC16449)

An a pha-aminco acid that consists of prooionic acid bearing an amino substituznt at
HzC pesitior 2.

OH
1dentified in CHEBI: 16449 , MTELS20 , MT3.S8 , MTBLSZ , MTBLS1
NH2
& FIN
tyrosine [MTBLC18185)
0
An a pha-aminc acid that is phenylalan'ne bearng a hyd-oxy substituent at position 4 on
on the phenyl -ing.
i 1dentified in MTBLS3 , CHEBI 18186 , MT3LS55, MTBLS1 , MTBELSS
HO
S FVE ]
glutamic acic IMTBLC18237]
D 0

An a pha-amino acid that is glutaric acid bearing a single aminu substtuzsnt at position 2.

" UH  Identified in MTBLSS , MTBLS3 , MTBLS29 , MTELS36 , MTBLS1 , CHEBI: 18237
NH;
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Tyrosine MTBLC18186

2D 3D Chemistry Biclogy NMR speactra MS spectra Litorature
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An algke-amino acid that is phemylalanine baaring & nyd-oxy sudsiituent at position 4 on ihe phaayl ring.
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e R e InChiKey QUYCCCAEQSFEME-UHFFFAOYEA-N
nChl InChl="S/COHTINO3/c10-&(9(12)13)5-6-" -2-7(" " )4-2-6/h1-4 6,11=,5,10H2,(H,"2,13)
Formula COH11INO3
ryrosire - (GHERI: 87 86) Molecular 181.18889
. BE]_A ................................ We ght
................ Fyact Mass 181.07389
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Tyrosine MTBLC18186

20 3D Chemistry Biology NMH spectra MS spectra Lterature

EML (D:3316) - 1H 500 Mz, WS(NOESY Presal), pH:7.0, PD="0.0s, EA=30 degree
EMI (D:A%0) - 1H 500 M2, WS(Fxelration Sculpting), pi=:7 0, PD=0 758, FA=90 degree
EML (D:3327) - 1H 500 Mkz2, WS{Excitation Sculpting), pH:7 4, PD=3 Os, EA-60 degree
EML (D:3313) - 1H 500 Mt-z, WS{Excitation Sculpting), pH:7 0, PD-10 s, EA-30 degree
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Training

Training Home ; Train at EBI

i Traln outside E3I

Train Online  Public avents ; About Training ; Contacts

EMBO Practical Course on Metabolomics Bicinformatics for Life Scientists Popular
Venue: . Train vnline
Euroocan Bicinformatics Institute, CB10 15D F'm’q
United K ngdom £ Funding
Sec map: Geogle Maps
Date: Monday, Fcbruary 16, 2015 - Friday, Februzry 20, 2015 M=~ 1t
Organizers: ]
e 2 O I 3 ys end career days
Reza Salck , EMBL-EBI & Cambridge University, UK nce exhibitions
Chrstecph Stecinbeck , EMBEL-EBI, UK urses end events

Participation: Ogcn application with sclection | campus events
for_schouls
Sponsors
) ,\\
" eaczllencein life sciences 2 O I 5
Overviev: | Frogremme |
Overview 2 O I 6

Dela Is of the wourse (prugramme, Lrainers and the cost) are ve. W be confirmed and are subject to funding
agrrangenents, If you would like tu see details of sirniler courses from previous years plesse Lake ¢ look at:

If you would like o ~egister your interest in this course and be the first .o hear of gny updales pleass senc us anr
emdil using the following link: Keep me posted




Friedrich-Schiller-Universitat Jena
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Funding and Collaborators

UK Research Councils (BBSRC, MRC)
European Commission

L Netherlands  _ee*ite,.
Metabolomics Centre EMBL- EBI
' iIsasoftwaresuite
London
23 UNIVERSITY OF
4PV CAMBRIDGE

Improving health through nutrition research
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