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Metabolomics Workbench Home

@ Metabolomics Workbench : Hor X +

&« C @ www.metabolomicsworkbench.org (3]

Welcome fo the UCSD Metabolomics Workbench, a resource sponsored by the Common Fund of the Mational Institutes of Health.

onal Meta mics Data Repository Qluick Links - Key Hesources v
Upload and Manage Browse and Search Analyze
Studies Studies Studies EVENTS CALENDAR &

Az of 09M18/2019 the National Metabolomics Data Repository (NMDR.) contains 984 publicly available

. Regional Comprehensive
studies. d P

Metabolomics Resource Cores
Atotal of 1193 studies have been processed by the NMDR and the remainder (209) will be made available (RCMRC)s

subject to their embargo dates.

Michigan Regional Comprehensive
Metabolomics Resource Core (MRC) @9

MIH West Coast Metabolomics Center at
UC Davis &

Helaglum ics E\H’S Eastern Regional Comprehensive

Metabolomics Resource Core
08-02-2019: RefiMet: A Reference list of Metabolite names (ERCMRC) &

Southeast Center for Integrated
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Data Repository

@ Metabolomics Workbench : NIH - X +

& C @ metabolomicsworkbench.org/data/index.php w 6

Cverview Upload / Manage Data Browse / Search Studies Analyze Studies Tutorials FAQ

Overview

The MIH Common Fund's Mational Metabolomics Data Repository (NMDR) is now accepting metabolomics data for small and large studies on cells, tissues
and organisms via the Metabolomics Workbench. We can accommodate a variety of metabolite analyses, including, but not limited to M5 and NMR. In order tc
ensure reproducibility and interoperable use of data, we require experimental metadata (see tutorials) to be deposited along with the metabolite
measurements. Processed data (measurements) maybe in the form of quantitated metabolite concentrations, MS peak height/area values, LC retention times,
MMF. binned areas, etc. Raw data in the form of MS and NMR binary files and associated parameter files may al=o be uploaded. We accept data from both
targeted and untargeted studies. The Metabolomics Warkbench also provides a suite of tools for analysis and visualization of the data. Step-by-step
instructions for the whole process are provided on our Upload and Manage Experimental Data and Metadata page.

Experimental data curated by the NMDR is available for searching and analysis, via online interfaces & . Users may also search the Metabolomics
Workbench Metabolite Database & , which now contains over 60,000 discrete structures and the RefMet database & which provides a standardized
reference nomenclature for both discrete metabaolite structures and isobaric species identified by M3 and NMR techniques in metabolomics experiments.

1SN Metabnlomirs Warkhench a recnnrera cnnnenrad by tha Cammon Fond of the Matinnal Inctihites of Health
4 3
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Browse/Search Studies

x o+

C & metabolomicsworkbench.org/data/browse.php w*r 6 :

Browse

wse [ Search Studies Analyze Studies§ Data Sharing Policy Tutorial5§ FAQ

Browse and Search Studies

o Summary of all projects (groups of studies)

o Summary of all studies

o Bubble plots of studies by disease, sample source, species, pathway and metabolite class

Search

Metabolites

REST service

¢ ¢ ¢ © ¢ o o© o

Experimental Projects / Studies
Select Studies by species, sample source or disease association
Data/metadata in experimental projects/studies

Metabolite data/metadata in experimental studies and Metabolite Database
Search Untargeted MS data by m/z, retention time, instrumentation

Use the Metabolomics Workbench REST service to retrieve different types of data




Data summary by projects

@ Metabolomics Workbench: NI~ X -

< &

@ metabolomicsworkbench.org/data/DRCCStudySummary.php?Mode=ProjectSummary

M ETABOLOMICS

W ORKBENC

Overview Upload / Manage Studies Browse / Search St

Summary of all projects

Showingpage 10716 Results: 1 2 3 4 5 Next Last  Showing results 1to 50 of 753

Project ID Project Title
3

PRO00001 FatB Gene Project

PRO00002 Intestinal Samples Il pre/post transplantation

PRO00003 Metaholomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced
pluripotent stem cells

PR0O00004 LIPID MAPS Lipidomics studies
PR000005 White Wine Study

PRO0000S Rice Infection Project

PRO00007 Population Genetics (PopGen) for Response to Cholera Vaccination)

lies Analyze Studies Data Sharing Policy Tutorials FAQ

Results per page: | 50

Institute(Experimental) Institute(Analysis)
T3 T3

University of California,

Davis

University of California,

Davis

University of California,

Davis
LIPID MAPS

University of California,

Davis

University of California,

Davis

RTI International

University of California,

Davis

University of California,

Davis

University of California,

Davis
LIPID MAPS

University of California,

Davis

University of California,

Davis
University of North
Carolina

Search

v |

Number Of
Studies
T3

P




Data summary by projects

= O
@ Metabolomics Workbench : NIH - X +

< C & metabolomicsworkbench.org/data/DRCCStudySummary.php r 6

Summary of all projects

Showing page 15 of 16  Results: First Previous 11 12 13 14 15 16 Next  Showing results 701 to 750 of 753 Results perpage: 50 v
Number

Project ID Project Title Institute{Experimental) Institute{Analysis) i

4 4 4 T4 Studies
1 8

PRODOTE Alterations in serum metabolic patterns are associated with Beijing Chaoyang Hospital Beijing Chaoyang Hospital "

atrial fibrillation
FRO0OTEZ Carbohydrates, amino acid and nucleotide studies China Pharmaceutical University China Pharmaceutical University 1
Pronn7a: Metabolomics of World Trade Center Exposed New York

City Firefighters University of North Caralina Mew York University 1
Deep Metabolomics of a High-Grade Serous Cvarian 5 - 5 =
PROODTS4 Cancer Triple Knockout Mouse Model, Georgia Institute of Technology Georgia Institute of Technology 1
PRODOTES é]igz'&tm:}gnal metabolic mixtures for encoding abstract Brown University Brown University 1
The ClpCP complex modulates respiratory, but not
FROOOTEG fermentative, metabolism in Staphylococcus aureus andis  Montana State University IMontana State University 1
regulated in a SmAB-dependent manner.
Multi-omics analysis demonstrates unigue mode of action of
FROOOTAET a potent new antimalarial compound, JFC-3210, against Monash University Monash University 1
Flasmodium falciparum
PRODO7 Metabolfte analysis of subjects before and after YF1TD Duke-NUS Medical School Duke-NUS Medical School 1
FROO07E% Short Chain Lipid Project Erigham and Women's Hospital University of Kentucky 1
Metabolomic analysis of C2C12 myoblasts induced by the : . : .
PROOOTS0 ranscriptional factor EOXO1 Kyoto Prefectural University Kyoto Prefectural University 1
PRODOTY1 Metabolomic analysis of skeletal muscle In young and a9ed o1 prefectural University Kyoto Prefectural University 1
PROOOT92 I;u:%tggulume Analysis of Synechococcus elongatus FCC Indian Institute of Technology-Bombay Indian Institute of Technology Bombay 1
PRODOTS3 Child Health and Development Studies womb fo breast Emory University Emory University "

cancer FO metabolomics

e




@ Metabolomics Workbench : NIH - X

< &

Chverview Upload / Manage Data Browse

Project details

+

Search Studies Analyze Studies Tutorials FAQ

Summary of project PR0O00001

I e e e

See: https:/iwww.metabolomicsworkbench.org/about/howtocite.php &

. ________ ____ ______________ ____________ __ _______

Project 1D:
Project DOI;
Project Title;
Project Type:

Project Summanry:

Institute:
Department:
Laboratory:
Last Mame:
First Name:

Address;

4

PROODOOA
doi: 10.21228/Ma158E
FatB Gene Project

Genotype treatment

# metabolomicsworkbench.org/data/DRCCMetadata.php?Mode=Project&ProjectlD=PR000001 r 6

This data is available at the NIH Common Fund's National Metabolomics Data Repository (NMDR) website, the Metabolomics Workbench,
https:/fwww. metabolomicsworkbench.org, where it has been assigned Froject ID PRO0D0001. The data can be accessed directly via it's Project DOI:
10.21228/M2159B & This work is supported by NIH grant, UZC- DK119885.

Experiment to test the consequence of a mutation at the FatB gens (At1g08510) in the wound-response of Arabidopsis

Uiniversity of California, Davis

Davis Genome Center
Fiehn
Fiehn

Cliver

451 E. Health Sci. Drive, Davis, CA, 95616, USA

-




Project details with multiple studies

Summary of project PR000830

e

This data is available at the NIH Common Fund's National Metabolomics Data Repository (MMDR) website, the Metabolomics Workbench,
https:/fwww. metabolomicsworkbench.org, where it has been assigned Froject ID PRO0D0E30. The data can be accessed directly via it's Project DOI:
10.21228/M2D68Q & This work is supported by NIH grant, U2C- DK119886.

See: https:/fwww.metabolomicsworkbench.org/about/howtocite.php &

e ___________________ _____________ ____________

Project ID:  PRO00OE30D

e
]
]
i

o ____________.

Project doi: 10.21228/M8D680

Dol

Project Trisomy 21 activates the kynurenine pathway via increased dosage of interferon receptors

Title:

Project Trisomy 21 ({T21) causes Down syndrome (D5), affecting immune and neurological function by unknown mechanisms. We report here a large metabolomics

Summary:  study of plasma and cersbrospinal fluid showing that people with DS produce elevated levels of kynurenine and guinolinic acid, fwo tryptophan catabolites
with potent immunosuppressive and neurotoxic properties, respectively. We demonstrate that immune cells of people with DS overexpress DO, the rate-
limiting &nzyme in the kynurening pathway (KF) and a known interferon {IFM-stimulated gene. Furthermore, we show positive correlations amaong levels of
IFM-inducible cytokines and KF dysregulation. Using metabolic tracing assays, we determine that IFM stimulation causes IDOA overexprassion and
kynurenine overproduction in cells with T21, dependent on overexpression of IFM receptors encoded on chromosome 21. Finally, we show a8 mouse model
of DS camrying triplication of the IFN receptors exhibits KF dysregulation. Altogether, these results reveal a mechanism by which T21 could drive

Summary of all studies in project PR000830

Study ID  Study Title Species
! n Global Metabolic Analysis Trisomy 21 - Homo

ST001240 Cohort 2 sapiens
Global Metabolic Analysis Trisomy 21 - Homo

5T001241 Cohort 3, Flasma sapiens
! Global Metabolic Analysis Trisomy 21 - Homo

ST007242 Cohort 3, CSF sapiens
STO01243 Global Metabolic Analysis Trisomy 21 - Homo

Cohort 1 sapiens

Institute

University of Colorado
Denver

University of Colorado
Denver

University of Colorado
Denver

University of Colorado
Denver

Analysis

(* - Contains Untargted ﬁ:gﬂse Version Samples g‘_’g::ﬁ;':s raw data)
data) ’

M3 2019-08-21 1 88 Uploaded data (& 6G)*
M3S 2019-08-21 1 516 Uploaded data (6.5G)*
M3 2018-08-21 1 400 Uploaded data (5G)*
MS 2018-08-21 1 392 Uploaded data (7. 8G)*




Data summary by studies

@ Metabolomics Workbench : NIH - X +

< C @& metabolomicsworkbench.org/data/DRCCStudySummary.php it 8

Summary of all studies

o e e e e e e e e e e e e e e e e e e e e e — e —————————n

Click the Study ID to access detailed study information; download the mwTab (metadata and processed data) text file; and access the Statisfics Toolbox for that
study. Please refer to our Data:FAQ and About:How to Cite pages for information regarding how to cite the Metabolomics Workbench and datasets that you
have uploaded or downloaded.

. ___________

Showing page 1of 24 Results: 1 2 3 4 5 Mext Last  Showing results 1 to 50 of 1186 Results per page: | 50 r
Analysis
. . - Contains
Study 1D Study Title Species Institute iy Release . Download
T+ T4 * ¥ = ::::;geled Date e (* : Contains raw data)
' B
University of
STO00001  Fath Induction Experiment (FatBIE) Arabidopsis thaliana  California,  MS 2013-02-14 1 24 Liploaded data (473K)
Davis
University of
STO000002  Intesfinal Samples || pre/post transplantation Homo sapiens California, MS 2013-02-22 1 12 Uploaded data (662.3K)
Davis
Metabolomic analysis of mouse embryonic University of
STO00003  fibroblasts, embryonic stem cells, and induced fius musculus California, M3 2013-02-15 1 18 Liploaded data (5.3G)*
pluripotent stem cells Davis
ST000004 ';;;f;g‘f studies on NIDDK / NIST human plasma p. 0 caniens LIPID MAPS MS 2013-03-17 1 g Uploaded data (44.3K)
Timecourse on RAW 264.7 cells treated with Kdo2- . .
ST000005 Lipid A and compactin Mus musculus LIPID MAPS MS 2013-03-22 1 116 Uploaded data (52.9K)
University of
STO00006  White Wine Study Witis vinifera California, MS 2013-03-23 1 102 Uploaded data (531.8K)
Davis

University of




Data summary by studies

@ Metabolomics Workbench : NIH - X +

< C # metabolomicsworkbench.org/data/DRCCStudySummary.php

5T001236

ST00M237

STO01238
{Availambility
TBA)
STO01239
{Availability
TEA)

ST001240
ST001241
ST001242

ST001243

S5TO01244
{Available on
2020-02-14)

ST001245

ST001246

IWIBIELUNG TESPONTSSS W FLT Irmirmmanms- Homo

checkpoint blockade and association BEroad Institute

with therapeutic benefits - Part I Saplens
Metabolic responses to PO immune- Homo
checkpoint blockade and association sapiens Broad Institute

with therapeutic benefits - Part 1l

P falciparum asexual metabolomics Flasmodium

following drug treatment (part-1) falcipaum | onn State

MMVR assignment of synthetic

pantothenamides (part-Il) Syninetic  Penn State

Global Metabolic Analysis Trisomy 21- Homo University of Colorado Denver

Cohort 2 sapiens

g}uht:}arlt ?IEIL?EEDFILZA”EWSE Trisomy 21 - ge‘u}[z?enns University of Colorado Denver
g}}nht;aljt EIIEESBIE'"E Analysis Trisomy 21 - g;é?enns University of Colorado Denver
gl}aht:}arlt Tmab':'"': Analysis Trisomy 21 - g;[:?enns University of Colorado Denver

Uropathogenic versus Urocolonizing  Escherichia

Escherichia coli col Vanderbilt University

Luteal lipids regulate progesterone
production and may modulate immune
cell function dunng the estrous cycle
and pregnancy

TFPa/HADHA is required for fatty acid

Bos taurus  University of California, Davis

beta-oxidation and cardiolipin re- Homo )
modeling in human cardiomyocytes  sapiens  -C D2Vis
(part-1)

| Download results | | CSV v | | Current page ¥

Ms

MS

Ms

NMR

MS

MS

Ms

MSs

Ms*

MSs

MS

2019-08-27

2019-08-27

2019-03-1

2019-08-21

2019-03-1

2019-08-1

2019-09-10

2019-09-06

244

1221

13

3838

516

400

392

23

70

17

w O

Uploaded data (35.2G)*
Uploaded data (149.1G)*
Mot available

Mot available

Uploaded data (8.6G)*
Upleaded data (6.5G)*
Uploaded data (5G)*

Uploaded data (7.8G)*

Mot available

Uploaded data (3.9M)*

Uploaded data (2G)*

Y
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Study details

= O

@ Metabolomics Workbench : NIH - X +

< &

@ metabolomicsworkbench.org/data/DRCCMetadata.php?Mode=Study&StudylD=5T000001&5tudyType=MS... s O

Summary of study ST0O00001

This data is available at the NIH Common Fund's National Metabolomics Data Repository (NMDR) website, the Metabolomics Workbench,

hitps.ffwww.m

etabolomicsworkbench.org, where it has been assigned Project ID PRO00001. The data can be accessed directly via it's Project DOIL:

10.21228/M31598 & This work is supported by NIH grant, U2C- DE119835.

| See: https:/fwww. metabolomicsworkbench.org/about/howtocite.php &

. _____________________________________________ _______ ______ . . . ______________________________

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab file

Study 1D
Study Title
Study Type

Study
Summary

Institute
Department
Laboratory

Last Name

STO00001
Fath Induction Experiment (FatEIE)
Genotype treatment

This experiment tests the consequence of 2 mutation at the FatB gene (At1g03510) in the wound-response of Arabidopsis. The FatB mutant allele (fath KD
J. Ohirogge (Flant Cell 2003, Vol 15, 1020-1033)) was obtained from Dr. Katavonn Dehesh, University of California, Davis, Davis, CA. This allele is in the Ws
background. The standardized growih conditions are as follows: 1. Seeds (between 14 and 18) are sown on media in 100 x 100 x 15mm sguare Falcon Petri
Dishes (Fisher Scienfific, catalogue #08-757-11A). Seeds were arranged on the plates in a single horizontal line at the 1-cm mark from the top of the plate 2.
Each plate contains between 20 and 25-ml of sterile M3 media containing 0.1% (wiv) sucrose. 3. Prior to sowing, seeds were sterilized by treating for 1
minute at room temperature with a 300- solution of 50% (v/v) ethanol, this solution was removed and replaced with a 300-1 solution consisting of 1% (Vi)
Tween 20 (Fischer BioReagents, catalogue #BP337520), and 50% {wv) bleach solution (Clorax), and incubated at room temperature for 10-minutes. The
seeds were then washed with three changes of 0.3-ml of sterile water.

University of California, Davis
Davis Genome Center

Fiehn

Kind

e

e ]

. ______________.1




Study metadata details

Summary of study STO00001

Select appropriate tab below to view additional metadata details:

All |_ Project L Study Design Treatment L Collection L Sample Preparation L Chromatography L Analysis L MS

Project:
Project ID: PROODDOMM
Project DOI: doi: 10.21228/M8158E
Project Title:; FatB Gene Project
Project Type: Genotype treatment

Project Summary: Experiment to test the conseguence of 2 mutation at the FatB gene (At1g08510) in the wound-response of Arabidopsis

Institute: University of California, Davis

Department: Davis Genome Center

Laboratory: Fiehn

Last Name: Fiehn

First Name: Oliver

Address: 451 E. Health Sci. Drive, Davis, CA, 95616, UISA

Email: ofiehn@ucdavis.edu

Publications: Quality control for plant metabolomics: reporting M3S1-compliant studies. DO 10.11114.1365-313% 2007 03387 x PubMed &
Factors:

4 3




Study metadata details
Summary of study ST0O00001

Select appropriate tab below to view additional metadata details:

All | Project | Study Design Treatment | Collection | Sample Preparation | Chromatography Analysis MS

Factors:

Subject type: Flant; Subject species: Arabidopsis thaliana (Factor headings shown in green)

mb_sample_id local_sample_id Arabidopsis Genotype Plant Wounding Treatment

SADDDO19 LabF_115804 fath-ko KD; At1g08510  Control - Mon-Wounded
SADDDOZ0 LabF_115809 fatb-ko KD; At1g08510  Control - Non-Wounded
SADDD021 LabF_115814 fatb-ko KD; At1g08510  Centrol - Non-Wounded
SADDDDZ22 LabF_115919 fatb-ko KDO; At1g08510  Contrel - Non-Wounded
SADDDOZ3 LabF_115824 fatb-ko KD; At1g0D8510  Centrol - Mon-Wounded
SADDDOZ4 LabF_115829 fatb-ko KDO; At1g08510  Control - Non-Wounded
SADDDOOT LabF_115842 fatb-ko KD; At1g08510  Wounded
SADDDDOE LabF_115847 fatb-ko KD; At1g08510  Wounded
SAD00009 LabF_115852 fatb-ko KD; At1g08510  Wounded
SADDD010 LabF_115857 fatb-ko KD; At1g08510  Wounded
SADDOOT LabF_115862 fatb-ko KD; At1g08510  Wounded
SADDDD12 LabF_115867 fatb-ko KD; At1g08510  Wounded
SADDOO13 LabF_1153873 WWassilewskija (Ws) Control - Mon-Wounded
SAD00014 LabF_1153873 WWassilewskija (Ws) Control - Mon-Wounded
SADDOO15 LabF_115883 WWassilewskija (Ws) Control - Mon-Wounded
SADDOO16 LabF_1158838 Wassilewskija (Ws) Control - Mon-Wounded
SADDOOTT LabF_115883 WWassilewskija (Ws) Control - Mon-Wounded

4




Study metadata details

Summary of study ST0O00001

Select appropriate tab below to view additional metadata details:

All Project

Treatment:

Treatment ID:
Treatment:

Treatment
Route:

Treatment
Daose:

Treatment

Doseduration:

Plant Growth
Support:

Plant Growth
Location;

Plant Plot
Design:

Plant Light
Period:

Plant
Humidity:

Plant Temp:

Plant
Watering

[ T S——

Study Design Treatment Collection Sample Preparation Chromatography Analysis Ms

TROO0D001
Ahiotic
Wounded

Ten punches

3 min wounding period; 2 h response perioid before harvest

Fourteen to sixteen seeds were sown on 2025 ml of sterile Murashige and Skoog basal salt mixture (MS medium) containing 0.1% wiv sucrose and 1
liguid vitamin solution (Sigma, hitp/fwwwsigmaaldrich.coms) containing 15 g 1)1 bacto agar (BD) in 100 100 15 mm square Falcon Petn dishes (Thermo
Fizher Scientific; http.// www thermofisher.com). Seeds were arranged on the plates in a single horzontal line 1 cm from the top of the plate. Prior to
sowing, seeds were sterilized by treating for 1 min at room temperature with 300 Il of 50% wiv ethanol; this solution was then removed and replaced by
300 1l of & solution consisting of 1% wiv Tween-20 (Thermo Fisher Scientific) and 50% wiv bleach (Clorox; hitp-/fwww clorex. com), and incubated at room
temperature for 10 min. The seeds were then washed with three changes of 0.3 ml of sterile water. After sowing the seeds, the plates were wrapped
using micropore tape (3 M Health Care; hitpfwww 3m.com), and then stored horizontally for 4 days at 4 C in the dark. On the 5th day, plates were
moved to the growth room. and held in a vertical position in Plexiglass holders for 12 days.

Controlled-environment facility at lowa State University, Nikolau laboratory.

Each genotype and replicate were grown on individual plates and placed randomly in the Plexiglass holders.

24 h day at 32 micromolim™*2 = (light source Sylvania; hitp.fwww syivania.com), F34CWISSECO/RP)

Day 100%, night 100%

Day 24 C, night 24 C

Mo further watering, plates remained closed




Study metadata details
Summary of study ST0O00001

Select appropriate tab below to view additional metadata details:

All Project Study Design Treatment Collection Sample Preparation Chromatography Analysis Ms
Collection:
Collection 1D: CO000001
Sample Type: Flant

Volumeoramount Collected: 50 mg

Sample Preparation:

Sampleprep SPO00001
ID:

Processing Frozen tissues were kept in 2 ml round-oottomed Eppendort tubes equipped with ong 3 mm diameter steel ball, and homogenized using a Retsch
Storage (hitp:ifwwecretch-us.com) ball mill for 30 sec at 25/sec

Conditions:

Extraction Ground tissue powder was kept in liguid nitrogen between homogenization and exfraction. The extraction solvent was prepared by mixing isopropanol/
Method: acetonitrilefwater at the volume ratio 3:3:2 and degassing this mixiure by directing a gentie stream of nitrogen through the solvent for & min. The solvent

was cooled to )20 C prior to extraction. Randomly processing all samples of the study, 1 ml of cold solvent per 20 mg of ground tissue was added,
vortexed for 10 sec, and shaken at 4 C for 5 min to extract metabolites and simultaneously precipitate proteins. After centrifugation at 12 800 g for 2 min,
90% of the supernatant was removed, taking are not to remove any residues from the pellet

Extract The supermnatant was separated into two egual aliguots and concentrated to dryness in a Centrivap cold trap vacuum concentrator (httpoifa,
Concentration labconco.com) at room temperature for 4 h

Dilution:

Extract In arder to fractionate complex lipids and waxes, the residue was re-suspended in 500 Il 50% agueous acetonitrile and centrifuged at 12 800 g for 2 min.
Cleanup: The supematant was transferred fo a 1.5 ml Eppendorf tube and concentrated to dryness in a vacuum concentrator

Extract Dried extracts can be kept under nifrogen at -30 C for up to 4 weeks. In the study presented here, exiracts were immediately derivatized for GCTOF
Storage: mass spectrometry

Organ Roseite leaf

Specification;




Study metadata details
Summary of study ST0O00001

Select appropriate tab below to view additional metadata details:

All | Project || Study Design | Treatment || Collection || Sample Preparation || Chromatography || Analysis || MS
Combined analysis:

Analysis 1D ANDO0DD
Analysis type S
Chromatography type GC
Chromatography system  Agilent G390M

Column

MS Type El

MS instrument type GC-TOF

MS instrument name Leco Pegasus [l GC TOF

lon Mode FOSITIVE
Chromatography:

Chromatography |D; CHOD0001
Methods Filename: nihms161442.pdf
Instrument Name: Agilent G390MN
Chromatography Type: GC

M5:

Ms ID: MS000001




Summary of study ST000001

Studv samples data

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab_s

Samples for study ST000001

Species: Arabidopsis thaliana (Factor headings shown in green)

4

mb_sample_id
SAD00019
SAD00OZ20
SADODD21
SAQ000022
SADDD023
SAD00024
SA000007
SA000003
SA000009
SA000010
SA000011
SA000012
SAN00013
SAD00014
SAD0D01S
SAD0OD16
SAQ0001T
SA000013
SA000001
SAD00002
SA000003
SA000004
SAD00005

Subject name

Sample name
LabF_115804
LabF_11580%
LabF_115814
LabF_11591%
LabF_115924
LabF_11592%9
LabF_115842
LabF_115847
LabF_115852
LabF_115857
LabF_115862
LabF_115867
LabF_115873
LabF_115878
LabF_115883
LabF_1158388
LabF_115393
LabF_115392
LabF_115811
LabF_115816
LabF_115821
LabF_115826
LabF_115831

Arabidopsis Genotype
fath-ko KD; At1g08510
fath-ko KD; At1g08510
fatb-ko KD; At1gD8510
fath-ko KD; At1g08510
fatb-ko KD; At1g08510
fath-ko KD; At1g08510
fatb-ko KD; At1g08510
fath-ko KD; At1g08510
fatb-ko KD; At1g08510
fath-ko KD; At1g03510
fatb-ko KD; At1g08510
fath-ko KD; At1g038510
Wassilewskija (Ws)
Wassilewskija (Ws)
Wassilewskija (Ws)
Wassilewskija (Ws)
Wassilewskija (Ws)
Wassilewskija (Ws)
Wassilewskija (Ws)
Yassilewskija (Ws)
Wassilewskija (Ws)
Yassilewskija (Ws)
YWassilewskija (Ws)

Plant Wounding Treatment
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Wounded

Wounded

Wounded

Wounded

Wounded

YWounded

Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Control - Non-Wounded
Wounded

Wounded

Wounded

Wounded

Wounded




Study sample details

MB Sample ID: SA000019

Select appropriate tab below to view additional metadata details:

All ) Factors ) Treatment ) Collection ) Sample Preparation ) Chromatography ) Analysis

M3

Factors:

Local Sample I MB Sample ID Factor Level ID  Level Value Factor Name
LabF_115904 SAD00019 FLODOOO04 Control - Mon-Wounded Plant Wounding Treatment

LabF_115904 SA000019 FLOQOODS fatb-ko KD; At1g08510  Arabidopsis Genotype




Download named metabolite data for a study
Summary of study ST000001

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab file

/

Download data matrix(Fatb Induction Experiment (FatBIE) GCMS positive ion mode)

| Analysis | Samples | Factors | Units

|GCI".-15 positive ion mode |LabF_1 15904 |PJ:abidopsis Genotype:fath-ko KD; At1g08510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_1 15809 |PJ:abidcrp5is Genotype: fath-ko KD; At1g08510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_1 15914 |Arabidcrpsis Genotype:fatb-ko KD; At1908510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_1 15819 |PJ:abidcrpsis Genotype: fath-ko KD; At1g08510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_1 15824 |Ar:abidcrpsis Genotype: fath-ko KD; At1g08510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCI".-15 positive ion mode |LabF_1 15928 |PJ:abidopsis Genotype:fath-ko KD; At1g08510 | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_1 155842 |PJ:abidcrp5is Genotype: fath-ko KD; At1g08510 | Plant Wounding Treatment:\Wounded |peak height
|GCMS positive ion mode |LabF_1 15847 |Arabidcrpsis Genotype:fatb-ko KD: At1g08510 | Plant Wounding Treatment:\Wounded |peak height
|GCMS positive ion mode |LabF_1 15852 |PJ:abidcrpsis Genotype: fath-ko KD; At1g08510 | Plant Wounding Treatment:\Wounded |peak height
|GCMS positive ion mode |LabF_1 15857 |PJ:abidcrpsis Genotype: fath-ko KD; At1g03510 | Plant Wounding Treatment:Wounded |peak height
|GCI".-15 positive ion mode |LabF_1 158562 |Ar:abidopsi5 Genotype:fath-ko KD; At1g08510 | Plant Wounding Treatment:\Wounded |peak height
|GCMS positive ion mode |LabF_1 15867 |PJ:abidcrpsis Genotype:fath-ko KD; At1g08510 | Plant Wounding Treatment:\Wounded |peak height
|GCMS positive ion mode |LabF_1158?3 |Ar:abidcrpsis Genotype:\Wassilewskija (Ws) | Plant Wounding Treatment: Control - Mon-Wounded |peak height
|GCI".-15 positive ion mode |LabF_1158TS |PJ:abidopsis Genotype:Wassilewsldja (Ws) | Plant Wounding Treatment: Conirol - Mon-Wounded |peak height
|GCMS positive ion mode |LabF_115833 |PJ:abidcrp5is Genotype: Wassilewskja (Ws) | Plant Wounding Treatment: Confrol - Mon-Wounded |peak height
|GCMS positive ion mode |LabF_115838 |Arabidcrpsis Genotype:\Wassilewskija (Ws) | Plant Wounding Treatment: Control - Mon-\Wounded |peak height
|GCMS positive ion mode |LabF_115893 |PJ:abidcrpsis Genotype: Wassilewskja (Ws) | Plant Wounding Treatment: Confrol - Mon-Wounded |peak height
|GCMS positive ion mode |LabF_115898 |PJ:abidcrpsis Genotype:Wassilewskija (Ws) | Plant Wounding Treatment: Control - Mon-Wounded |peak height
|GCI".-15 positive ion mode |LabF_1 15811 |Ar:abidopsi5 Genotype:Wassilewsldja (Ws) | Plant Wounding Treatment: Wounded |peak height
|GCMS positive ion mode |LabF_1 15816 |PJ:abidcrpsis Genotype:Wassilewskija (Ws) | Plant Wounding Treatment: Wounded |peak height
|GCMS positive ion mode |LabF_1 15821 |Ar:abidcrpsis Genotype: Wassilewskija (Ws) | Plant Wounding Treatment: Wounded |peak height
|GCI".-15 positive ion mode |LabF_1 15826 |PJ:abidopsis Genotype:Wassilewsldja (Ws) | Plant Wounding Treatment:Wounded |peak height
|GCMS positive ion mode |LabF_1 15831 |PJ:abidcrp5is Genotype: Wassilewskija (Ws) | Plant Wounding Treatment: Wounded |peak height
|GCMS positive ion mode |LabF_1 15836 |Arabidcrpsis Genotype:Wassilewskija (Ws) | Plant Wounding Treatment:Wounded |peak height




Download all metabolite data for a study

Summary of study ST000001

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab file

Overview | Upload / Manage Data | Browse / Search Studies | Analyze Studies | Tutorials | FAQ

Download all metabolite data for study ST000001

» ANOO0001: GCMS positive ion mode (peak height): View | Download




Download mwTab data for a study

Summary of study ST000001

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab file

Download all data/metadata (text) in mwTab format for study ST000001
M3: GCMS positive ion mode Leco Pegasus Il GC-TOF: View | Download




Named metabolites for a study of interest

Summary of study ST000001

Perform statistical analysis | Show all samples | Show named metabolites | Download named metabolite data | Download all
metabolite data | Download mwTab file

Analysis: GCMS positive ion mode

| Show values for a selected metabolite or ratios for 2 selected metabolites

Select Metabolite Mame

1.2 4-benzenetnol
1-monostearin
2-hydroxyvaleric acid
Jphosphoglycerate
Shydroxynonealine NIST
adenosing
adenosine-5-monophosphate
adipic acid

agmatine

alanine

alpha ketoglutaric acid
arabinose

arginine + ornithine

Refmet Mames

1,2.4-benzenetriol

MG 18:000:0v0:0)
DL-2-hydroxy valeric acid
FPhosphoglyceric acid
Adengsine

AMP

Adipic acid

Agmatine

Alanine

Coglutanc acid

Arabinose

WorkBench  PubChem

Metabolite 1D Compound_ID

MEDOOQO0S7
MEDOD09E
MEDOOQ093
MEDOQ095
MEDO1534
MEDOD0S2
MEDQO0091
MEDODOS0
MEDOO029
MEDOOQOD22
MEDOOQODS7
MEDOOOSE
MEDOO0S5

10787 &7
107036 &
923009 F
724 &
95562 ¥
60951 &
6083 &
196 &
199 &
5950 &
516
7044035 &
6322 &

Kego Id

C02814 &
001947 &2

CO0597 &
Co0212 &
C00020 &
C06104 &
CO0179 &
CO0041 g7
C00026 &
CO0216 &
CO0062 &

Retention miz

fime/index ratio

522741
959825
30750
611619
494338
M7818
1040943
475399
537051
243537
507734
546892
619420

239
399
131
299
142
236
169
1M1

157
116
193
217
142

Other  Other Id
Id Type

205673 BinBase
202535 BinBase
218773 BinBase
217521 BinBase
200334 BinBase
211944 BinBase
213958 BinBase
218815 BinBase
212007 BinBase
199651 BinBase
200425 BinBase
202065 BinBase
199796 BinEase




Analyze metabolite of interest

tryptophan values for $T000014 (Units: peak height)
Run ANOVA on this analyte | Run t-test on this analyte| Calculate z-scores for this analyte

Bar graph by sample Boxplot Boxplot Bar graph of values for each factor level View data for a selected factor

| Bar graph (samples) | | All samples | | By factor | | Display bar graph for each factor level | Factor: v
Sample Tryptophan Factors Linits
103879 5h8 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 uM peak height
1038284 1071 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 uM peak height
103885 3495 Compartment:cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 uM peak height
103894 97 Compartmentcytosal | Minutes: @ | Skeletal Muscle Treatment palmitic acid 2.4 ul peak height
103895 15810 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 ulM peak height
103504 497 Compartmentcytosal | Minutes: 0 | Skeletal Muscle Treatment palmitic acid 2.4 ul peak height
104003 223 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment palmitic acid 9.6 ul peak height
104008 502 Compartmentcytosal | Minutes: 0 | Skeletal Muscle Treatment palmitic acid .6 ul peak height
104013 33 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 uM peak height
104018 729 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 8.6 ub peak height
104023 536 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 8.6 uM peak height
104028 47 Compartmentcytosal | Minutes: @ | Skeletal Muscle Treatment palmitic acid 9.6 ul peak height
104127 Thi Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment palmitoy] carnitine 9.6 ulM peak height
104132 1268 Compartmentcytosal | Minutes: 0 | Skeletal Muscle Treatment palmitoy] carnitine 9.6 ul peak height
104137 262 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment palmitoy] carnitine 9.6 ulM peak height
104142 732 Compartmentcytosal | Minutes: 0 | Skeletal Muscle Treatment palmitoy] carnitine 9.6 ul peak height
104147 1846 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitoyl carnitine 9.6 uM peak height
104152 1038 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment:palmitoyl carnitine 8.6 ubd peak height
1035841 952 Compartment:cytosal | Minutes:20 | Skeletal Muscle Treatment:palmitic acid 2.4 ul peak height
1035945 1018 Compartmentcytosal | Minutes: 20 | Skeletal Muscle Treatment: palmitic acid 2.4 uM peak height
103551 633 Compartmentcytosal | Minutes: 20 | Skeletal Muscle Treatment: palmitic acid 2.4 ulM peak height

103555 1454 Compartmentcytosal | Minutes: 20 | Skeletal Muscle Treatment:palmitic acid 2.4 uM peak height




Analysis tools for a metabolite of interest

 Bar graph of sample measurements for that
metabolite

- Box-and-whisker plot of measurement ranges for the
metabolite

« Bar graph of mean values for each factor level

 Tabular and graphical display by factor/factor level
of interest

- Two-way ANOVA analysis of data for a metabolite
 T-test analysis of data for a metabolite

- Z-score analysis of data for a metabolite



Analysis tools for a metabolite of interest

Bar graph of sample measurements for that metabolite

tryptophan
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Analysis tools for a metabolite of interest

Box-and-whisker plot of measurement ranges for the metabolite

Box and whisker plot: tryptophan

0 5000 10000 15000 20000 25000

peak height

tryptophan:
Min. 1st Qu. Median  Mean 3rd Qu. Max., MNA's
223 844 1454 3507 4204 27896 5
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Analysis tools for a metabolite of interest

Box-and-whisker plot of measurement ranges for the metabolite

Box and whisker plot: tryptophan

| R : =
T T T T T T T T T T ] T
1 2 3 4 L) B 7 8 9 10 11 12

Factors

Factor level F1: Compartment-cytosol | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 ul
Factor level F2: Compariment-cytosol | Minutes:0 | Skeletal Muscle Treatment palmitic acid 9.6 ul

Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl carniting 9.6

Factor level F3: 7



Analysis tools for a metabolite of interest

Bar graph of mean values for each factor level

tryptophan

15000
|

peak height
10000
|

5000
|

e | |

Fi F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12

0

Factor levels

Factor level F1: Compartment-cytosol | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 uM
Factor level F2: Compartment-cytosol | Minutes:0 | Skeletal Muscle Treatment palmitic acid 9.6 uM

Compartment cytosol | Minutes 0 | Skeletal Muscle Treatment palmitoyl carnitine 9.6

Factor level F3: UM



View metabolite data for a selected factor (from pulldown menu)

tryptophan values for STO00014 (Units: peak height)
Run ANOVA on this analyte | Run t-test on this analyte| Calculate z-scores for this analyte

Bar araph by sample Boxplot Boxplot Bar araph of values for each factor level View data for a selected factor

i Bar graph (samples) | | All samples | | By factor | | Display bar graph for each factor level | Factar: ¥
Comparttment

Sample Tryptophan Factors Minutes

103879 558 Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatmentpalmitic acid 2.4 uld Skeletal Muscle Treatment |

103884 1071 Compartment.otosol | Minutes: 0 | Skeletal Muscle Treatmentpalmitic acid 2.4 ulM peak heigh

New menu appear for each additional factor (constrain these as needed)

Bar araph by sample Boxplot Boxplot Bar araph of values for each factor level View data for a selected factor

i Bar graph (samples) | | All samples | | By factor | | Display bar graph for each factor level | Factor:| Compartment v
Apply additional constraints Minutes: 20 v | Skeletal Muscle Treatment: | palmitic acid 3.6 ulM r | Show data table |

Sample Tryptophan Factors Units
103879 Litats] Compantment.cytosol | Minutes:0 | Skeletal Muscle Treatmentpalmitic acid 2.4 ul peak heigh

User-defined data subset

Study STO00014: tryptophan values for factor:Compartment
(Constraints: Minutes: 20 Skeletal Muscle Treatment palmitic acid 9.6 uM ) (Units: peak height)

Bar agraph of values (by sample) Bar graph of values for Compartment

i Bar graph (samples) | | Display bar graph for Compartment |
Sample Tryptophan Factor:Compartment

104065 9949 cytasal

AmMANTN 440 U —— ]



Examine a specific factor for a metabolite of interest

Study STO00014: tryptophan values for factor: Compartment
{Constraints: Minutes:20 Skeletal Muscle Treatment palmitic acid 9.6 uM ) (Units: peak height)

Bar agraph of values (by sample) Bar graph of values for Compartment
| Bar graph (samples) | | Display bar graph for Compartment
Sample Tryptophan ’ Factor:Compartment
104065 9949 cytasal

104070 12315 cytosol

tryptophan

6000
|
—

peak neignt
4000
I

2000
|

0
L

F1 F2

Compartment



Analysis tools for a metabolite of interest

Two-way ANOVA analysis of data for a metabolite

ANQOVA parameters for tryptophan in Study ST000014

This analysis uses the 'anova’ & function of the R statistics environment

Flease specify the first order terms:

|Compartrnent: || |+ |

|Minutes: || l# |

|Skeletal_MusnIe_Treatment:” ] |

Please specify the second order terms:

|\Compartment|[Minutes||Skeletal_Muscle_Treatment|

[compartment I (EE |

[Minutes

[Skeletal_Muscle_Treatment]|- - - |

| Submit |

l

ANOVA results for tryptophan in Study ST000014

| ANALYTE ||[Compartment|| Minutes ||Skeletal_Muscle_Treatment|
ltryptophan|| 3626E-6 |[1.127E-2|| 6.128E-1 |

(Green: p value<=0.05)



Analysis tools for a metabolite of interest

T-test analysis of data for a metabolite

T-test on tryptophan

Calculate all t-test p-values

|select

|[Factor

||Compartment:c3.1050| | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 uM

||Compartment:c3.ftosol | Minutes:0 | Skeletal Muscle Treatment palmitic acid 9.6 uM

||Compartment:cytosol | Minutes: 0 | Skeletal Muscle Treatment palmitoyl carnitine 9.6 u

||Compartmer1t:|:3flosol | Minutes:20 | Skeletal Muscle Treatment palmitic acid 2.4 uM

||Compartment:cymsol | Minutes:20 | Skeletal Muscle Treatment:palmitic acid 9.6 uM

||C0mpartment:|:ytnsol | Minutes:20 | Skeletal Muscle Treatment: palmitoyl cariting 9.6 uM

||Cnmpartment:mitn | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 um

||Compartment:mito | Minutes:0 | Skeletal Muscle Treatment palmitic acid 9.6 ul/

||Compartment:mit0 | Minutes:0 | Skeletal Muscle Treatment palmitoyl carniting 9.6 uM

||Compartment:mit0 | Minutes 20 | Skeletal Muscle Treatment palmitic acid 2.4 uM

||Compartment:mito | Minutes:20 | Skeletal Muscle Treatment palmitic acid 9.6 uM

||Compartment:mito | Minutes 20 | Skeletal Muscle Treatment palmitoyl carnitine 9.6 uM

| Calculate t-test p-value for 2 selected conditions | Treat variances as equal:| TRUE




Perform t-test on pairs of factor levels or across all possible
combinations

T-test on tryptophan (2-tailed test. Assumes equal variances)

IFactors| 2 || B || 4 || 5 |[ 8 || 7 |[ 8 || 0 || 0 || A1 || 712 |
1 1.2TE- |7 27TE- |[4 62E- |6 42E- ||3.50E- ||7 48E- |2 11E- |[2 27E- ||1.59E- ||3.37E- |3 29E-
1 1 1 1 1 3 2 2 2 3 2
2 ) 6. 23E- |4 55E- ||5. 44E- ||[1.37E- ||5.47E- |[1.49E- (|1 .89E- ||5.87E- |[1.79E- ||1.32E-
2 3 2 2 3 2 2 3 3 2
a ) ) T81E- |[9.01E- ||52.597E- ||[8.15E- ||2.32E- |[2.39E- ||1.99E- (|3 95E- |4 11E-
1 1 1 3 2 2 2 3 2
f4 ) ) ) o.T4E- ||6.96E- ||6.5353E- |2 44E- |2 4TE- |[1.98E- |[4 0TE- (|4 38E-
1 1 3 2 2 2 3 2
5 |- ) ) ) 6.53E- (|6 43E- |2 41E- |2 44E- ||2 21E- |[4 23E- |4 52E-
1 3 2 2 2 3 2
s | ] ] ] ] 0 39E- |[2.70E- |[2 60E- |[2.82E- |[5.05E- |[5.84E-
3 2 2 2 3 2
5.53E- || 84E- ||1.19E- [|2.9TE- ||7.05E-
T |- - , - , -
1 1 1 1 2
3 42E- ||[2.75E- ||6.86E- ||1.90E-
= |- - - - - - -
1 1 1 1
1.45E- [|2.21E- |9 22E-
o ) - ) - ) - ) 1 1 2
- | Il | I [ ane_llg 22 |
T-test 2-tailed with equal variances
M- - - - Condition1:Compartment-cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 uM
Condition2:Compartment:mito | Minutes:0 | Skeletal Muscle Treatment palmitic acid 2.4 uM
[ 1 ||[Compartment cytosol | Minutes 0 | Ske
[ 2 ||[Compartment cytosol | Minutes 0 | Ske 7 48E-3

II-'\I"I ”ﬂnmu-\.n-lmnnl--n-u A | KA b - e

Green: p-value <= 0.05



Calculate z-scores for all samples for a metabolite of interest

Z-scores and measurements for tryptophan in Study ST000014 (Units: peak height)
Mean: 3507.090 Sample standard deviation: 4731.614

Sample Value z-score Factors
[103879 | 558 || -0.623 |[Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2 4 uM
[103884 || 1071 |[ -0.515 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 ul
[103889 || 395 || -0658 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 ul
[103894 || 907 |[ -0550 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 ul
[103899 | 1810 || -0.359 |[Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2 4 uM
[103904 || 497 || -0636 |Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 2.4 uld
[104003 || 223 || -0694 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 ul
[104008 || 502 |[ -0635 |Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 ulM
[104013 || 313 || -0675 |[Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 uM
[104018 || 729 |[ -0.587 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 uld
[104023 || 536 || -0628 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 ul
[104028 || 647 |[ -0604 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 9.6 ulM
[104127 | 756 || -0.581 |[Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl camitine 9.6 ul
[104132 || 1268 || -0.473 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl carnitine 9.6 ulM
[104137 || 262 || -0686 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl camiting 9.6 ulv
[104142 || 732 || -0586 |Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl carnitine 9.6 ulM
[104147 | 1846 || -0.351 |[Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl camitine 9.6 ulM
[104152 || 1038 || -0.522 |[Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitoyl carnitine 9.6 ulM
[103941 || 952 || -0.540 |[Compartment.cytosol | Minutes:20 | Skeletal Muscle Treatment:palmitic acid 2.4 ul
[dnonac I qanqo 1T nrac lloammamtmmamtmdmeal | blimidan a0 | Clemlatal bl sla Traatnammb malmnitie asid 0 4 bl




Analysis tools for 2 metabolites of interest

Note: Some different plotting/statistics items are displayed when 2 metabolites are selected
(as opposed to a single metabolite)

Bar graph of sample ratios for the 2 metabolites
Box-and-whisker plot of measurement ranges for the metabolites
Bar graph of mean ratios for each factor level for the metabolites (A/B)

Bar graph of mean inverse ratios for each factor level for the metabolites

(B/A)

Tabular and graphical display by factor/factor level of interest

tryptophanityrosine Ratio values for ST000014 (Units: peak height)
Calculate correlation coefficient for these 2 analytes

Bar graph by sample Boxplot of 2 ranges

Bar graph of ratios foreach  Bar graph of inverse ratios for each o e e T

factor level factor level

| Bar graph (samples) || Box and whisker plot || Bar graph (factor level) | | Bar graph (factor level) inverse | Factor: v
Sample Tryptophan Tyrosine Tryptophanityrosine Ratio  Factors Linits

103879 558.0000  5351.0000 01043 Compartment.cytosaol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 ulM peak height
103884 1071.0000 12910000 0.8298 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 ul peak height
103889 395.0000 22580000 01749 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 uM peak height
103884 907.0000  6243.0000 01453 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 ubd peak height
103899 1510.0000 19450.0000 0.0930 Compartmentcytosol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 ulM peak height
103904 497 0000  6332.0000 0.0785 Compartmentcytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 2.4 ul peak height
104003 223.0000  826.0000 0.2700 Compartment.cytosol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 9.6 ulM peak height
104008 502.0000  3476.0000  0.1444 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 8.6 uM peak height
104013 313.0000 11040000 0.2835 Compartment:cytosol | Minutes:0 | Skeletal Muscle Treatment:palmitic acid 8.6 ul peak height
104018 729.0000  3F72.0000 0.1933 Compartmentcytosaol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 9.6 ul peak height
104023 536.0000  9033.0000 0.0593 Compartment.cytosaol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 8.6 ulM peak height
104028 6470000  5233.0000 01235 Compartmentcytosaol | Minutes:0 | Skeletal Muscle Treatment-palmitic acid 8.6 ul peak height
104127 756.0000 45920000 01646 Compartment:cytosal | Minutes:0 | Skeletal Muscle Treatment-palmitoyl carnitine 9.6 ulM peak height




Analysis tools for 2 metabolites of interest

tryptophan/tyrosine Ratio
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Analysis tools for 2 metabolites of interest

tryptophan/tyrosine Ratio
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Overview

« Data Repository

— Analyze Studies



Tools for study-wide analysis

@ Metabolomics Workbench : NIE X -+

<« C & metabolomicsworkbench.org/data/analyze.php * 6

o WMETABOLOMICS.

W O RKBENCH,

Home | Data Repository | Databases | Protocols | Standards | Tools | Training / Eventsé| Publications | About | Search

Overview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ
Analyze Studies

MS/NMR studies identifying named metabolites

Normalization and averaging

» Metabolite averages per experimental factor for studies
+ Normalize study data
* Relative log abundance plots

Clustering and correlation

« Hierarchial or heatmap cluster analysis
» Clustered correlation analysis
« Network analysis on correlated metabolites

Univariate analvsis
4 »




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

“— & @ metabolomicsworkbench.org/data/analyze.php

Univariate analysis

» Volcano plot analysis

Multivariate analysis

» Principal component analysis
= Linear discriminant analysis
» Partial least-squares discriminant analysis

Classification and feature analysis

» OPLS-DA analysis and VIP projection
= Random Forest analysis and VIP projection

Mapping metabolites to biochemical pathways

+ Map study metabolites to pathways with ratio/t-test data

Comparative analysis across studies

» Perform meta-analysis on selected studies (compare ratios of 2 selected metabolites)
= Compare list of metabolites in 2 selected studies (all analyses)
» Compare list of metabolites in 2 selected studies (individual analyses)

MS untargeted experiments containing unidentified ions

+ Search Untargeted MS data by m/z, retention time, instrumentation

i~ ] ] [ Lo T (O R




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

“— & @ metabolomicsworkbench.org/data/analyze.php

NMR experiments generating binned data

Normalization and averaging

» Perform normalization on study data

Clustering and correlation

» Perform Clustered correlation analysis

Univariate analysis

* Volcano plot analysis on pairs of experimental factors

Multivariate analysis

= Principal component analysis
= Partial least-squares discriminant analysis
= Linear discriminant analysis

Perform data analysis on user-uploaded data

» Load and analyze your own dataset




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

Overview | Upload / Manage Studies | Browse / Search Studies |

# metabolomicsworkbench.org/data/study_averages.php

jze Studies | Data Sharing Policy | Tutorials | FAQ

Metabolite averages per experimental factor for MS studies

Click on Study 1D link to show table

Study ID Study Title
STO000D1 Fath Induction Experiment (FatBIE)
STO00002 Intestinal Samples Il pre/post transplantation

STO00003 Metabolomic analysis of mouse embryonic fibroblasts,
embryonic stem cells, and induced pluripotent stem cells

Lipidomics studies on NIDDE / MIST human plasma

ST000004 samples

Lipidomics studies on NIDDE / MIST human plasma

ST000004 samples

. Lipidomics studies on NIDDE ! MIST human plasma
STO00004 samples

Lipidomics studies on NIDDE / MIST human plasma
STOO0004 samples

P Lipidomics studies on NIDDE / MIST human plasma
STO000O04 samples

Lipidomics studies on NIDDE / MIST human plasma

ST000004 samples

Lipidomics studies on NIDDE / MIST human plasma

ST000004 samples

Lipidomics studies on NIDDE / MIST human plasma

ST000004 samples

e e e = - — Timernnree nn RAW 284 7 relle treated with Kdn2-1 inid &

Institute
University of California, Davis
University of California, Davis

University of California, Davis

LIFID MAPS

LIFID MAPS

LIPIC MAPS
LIPID MAPS

LIFID MAPS

LIPID MAPS

LIFID MAPS

LIPID MAPS

MS Analysis Type
GCMS positive ion mode
GCMS positive ion mode

LC/MS positive ion mode

Fatty acid/eicosanoid M3
quantitative analysis with
deuterated standards

Phospholipid MS guantitative
analysis with odd-chain
standards

Sphingolipid M3 guaniitative
analysis with C12 standards

Sterol MS guaniitative analysis
with deuterated standards
Prenol/Cardialipin MS
quantitative analysis
Triacylghyceral MS guantitative
analysis with deuterated
standards

Diacylghycerol MS quantitative
analysis with deuterated
standards

Cholesteryl Ester M3
quantitative analysis with
deuterated standards

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

# metabolomicsworkbench.org/data/pca/study_rla.php

Cwerview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Polic*,rg Tutarials FACQ

Relative log abundance plots (within or across groups)

This analysis uses the 'RlaPlots' & function of the "Metabolomics' package in the R statistics environment
Click on links below to perform analysis.

Map Study ID Mode

Hun | STO00001
Hun | ST000002

Run | STO00003

Run | 3T00000S
Hun | ST000006
Hun | ST000007

&l STO0000S
w STO00009
w STO00010
&l STO00010
&l STO00011
w STO00011

| Run | STOOO012

Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups
Within groups

Within arnuns

Study Title
Fath Induction Experiment (FatBIE)

Intestinal Samples Il pre/post transplantation

Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced
pluripotent stem cells

Timecourse on RAVW 264.7 cells treated with Kdo2-Lipid A and compactin
White Wine Study
Rice Infection Study

Mixed meal tolerance
Mixed meal tolerance
Lung Cancer Cells 4
Lung Cancer Cells 4
African Metabolomics

African Metabolomics

Frtraction Ontimization Study

M5 Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MS positive on mode

Combined analysis
GCMS positive ion mode

GCMS positive ion mode

LC/Electro-spray /QTOF
positive ion mode

LC/Electro-spray /QTOF
negative ion mode
LC/Electro-spray /QTOF
positive ion mode
LC/Electro-spray /QTCOF
negative ion mode
LC/Electro-spray /QTOF
positive ion mode

LC/Electro-spray /QTOF
negative ion mode

GCMS nositive inn mode




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

@ metabolomicsworkbench.org/data/study_cluster.php

Chverview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Polic*,fé Tutarials FAQ

Cluster analysis on MS studies

This analysis uses the "hclust" & function of the R statistics environment

Click on Study 1D link to perform analysis

Study 1D Study Title

STO00001 Fatb Induction Experiment (FatBIE)
STO00002 Intestinal Samples Il pre/post transplantation

ST000003 Metabolomic analysis of mouse embryonic fibroblasts,
embryonic stem cells, and induced pluripotent stem cells

Institute
University of California, Davis
University of California, Davis

University of California, Davis

STO00005 Timecourse on BAW 264.7 cells treated with Kdo2-Lipid LIPID MAPS

A and compactin
ST000006 White Wine Study
STO00007 Rice Infection Study

ST000009 Mixed meal tolerance
STO00009 Mixed meal tolerance
STO00010 Lung Cancer Cells 4
STO00010 Lung Cancer Cells 4
STOO0011 African Metabolomics

STO00011 African Metabolomics

STO000012 Extraction Optimization Study
STOO0013 Mutation Studw

University of California, Davis
University of California, Davis

University of Michigan
University of Michigan
University of Michigan
University of Michigan
University of Michigan

University of Michigan

University of California, Davis
L Iniversity of California Davis

MS Analysis Type
GCMS positive ion mode
GCMS positive ion mode

LC/MMS positive ion mode

Combined analysis

GCMS positive ion mode
GCMS positive ion mode
LC/Electro-spray /QTOF
positive ion mode
LC/Electro-spray /QTOF
negative ion mode
LC/Electro-spray /QTOF
positive ion mode
LC/Electro-spray /QTOF
negative ion mode
LC/Electro-spray /QTOF
positive ion mode
LC/Electro-spray /QTOF
negative ion mode
GCMS positive ion mode
GOMS nositive ion mode

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< c # metabolomicsworkbench.org/data/pca/study_cim.php
Overview | Upload / Manage Studies | Browse / Search Studies | Analyze Studies | Data Sharing Policy | Tutorials | FAQ

Clustered correlation heatmap

This analysis uses the "eim" & function of the "mixCmics" package in the R statistics environment

*Corr_cutoff. Correlation coefficient cutoff. Absolute values less than the cutoff will be discarded (default is 0.73)
Click on links below to perform analysis.

Map Study I Corr_cutoff Study Title

Run | 5T0000O01 |0.75
Run | 5T00000Z |0.75

Hun | STO000O3 [0.75

Run | 5T000005 |0.75
Run | ST000006 (0.75
Hun | ST0000OT |0.75

@l STO00009 0.75
Iﬂl STO0000S 0.75
|ﬂ| STO00010 0.75
Iﬂl STO00010 0.75
@l STO00011 |0.75
Iﬂl STO00011 075

| Run | 8TOO00A? 10 75

Fath Induction Experiment (FatBIE)

Intestinal Samples |l pre/post transplantation
Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced

pluripotent stem cells

Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin

White Wine Study
Rice Infection Study

Mixed meal tolerance
Mixed meal tolerance
Lung Cancer Cells 4
Lung Cancer Cells 4
African Metabolomics

African Metabolomics

Frxtraction Ontimization Stody

ME Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MMS positive ion mode

Combined analysis
GCMS positive ion mode

GCMS positive ion mode

LC/Electro-spray /QATOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QATOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

GOMS nositive inn mode

e




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

&< C @ metabolomicsworkbench.org/data/pca/study_network.php

Metabolite Network Creation from correlation matrix

This analysis uses the "network™ &@ function of the "MixOmics" package in the R statistics environment
Click on links below to perform analysis.

*Corr_cutoff: Correlation coefficient cutoff. Absolute values less than the cutoff will be discarded (default is 0.73)

MNetwork Study ID Corr_cutoff Study Title

|ﬂ| STO00001 |0.75 Fatb Induction Experiment (FatBIE)

|ﬂ| STO00002 075 Intestinal Samples || pre/post transplantation

Iﬂl ST000003 |0 75 :].1 E%tz}?g}nﬂﬁ :mnaéyélsli: of mouse embryonic fibroblasts, embryonic stem cells, and induced
|ﬂ| STO00005 (0.75 Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin
w STo00006 0.75 White Wine Study

|ﬂ| STO0000T 075 Rice Infection Study

| Run | ST000009 0.75 Mixed meal tolerance

w SToo00009 0.75 Mixed meal tolerance

|ﬂ| STO00010 |0.75 Lung Cancer Cells 4

&l STO00010 0.75 Lung Cancer Cells 4

| Run | ST000011 |0.75 African Metabolomics

w SToo0011 (075 African Metabolomics

&l STO00012 |0.75 Extraction Optimization Study

w STO00013 075 Mutation Study

M5 Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MS positive ion mode

Combined analysis
GCMS positive ion mode

GCMS positive ion mode

LC/Electro-spray /QTOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

GCMS positive ion mode
GCMS positive ion mode

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< c @ metabolomicsworkbench.org/data/pca/study_vol_mwtab_factors.php

Volcano Plot (by groups of factors)

Click on links below to perform analysis.

Run Study 1D Study Title
Run | ST000001 Fath Induction Experiment (FatBIE)

|ﬂ| STO00002 Intestinal Samples Il pre/post transplantation

w STO00003 Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced pluripotent stem cells
@l STO0000S Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin

&l STO0000E White Wine Study

|ﬂ| STO00007 Rice Infection Study

|ﬂ| STO00009 Mixed meal tolerance
w STO00009 Mixed meal tolerance
@l STO00010 Lung Cancer Cells 4
|ﬂ| STO00010 Lung Cancer Cells 4
|ﬂ| STO00011 African Metabolomics

w ST000011 African Metabolomics

|ﬂ| STO00012 Extraction Optimization Study

Iﬂl STO00013 Mutation Study

@l STO00014 Skeletal Muscle Treatment (palmitate/palmitoyl carnitineg)
| Run | 5T0O00015 Skeletal Muscle Treatment {palmitate and inhibitors)

MS Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MMS positive ion mode
Combined analysis

GCMS positive ion mode

GCMS positive ion mode
LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /ATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode

GCMS positive ion mode

wEw




Tools for study-wide analysis

= O >
@ Metabolomics Workbench : NIH - X +
&< C & metabolomicsworkbench.org/data/pca/study_pca.php * 6 :
Overview | Upload / Manage Studies | Browse / Search Studies | Analyze Studies | Data Sharing Policy | Tutorials | FAQ

Principal Component Analysis on MS studies

This analysis uses the "prcomp"” & function of the R statistics environment
Click on links below to perform analysis.

PCA  Study 1D  Study Title
Run | ST000001 Fath Induction Experiment (FatBIE)

Run | STO00002 Intestinal Samples Il pre/post fransplantation

Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced plunpotent
Run | ST0O00OO03 stem cells

|ﬂ| STO00005 Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin
|ﬂ| STOO0006 White Wine Study

|ﬂ| STO0000T7 Rice Infection Study

w STO0000S Mixed meal tolerance
@l STO00009 Mixed meal tolerance
@ STO00010 Lung Cancer Cells 4

w STO00010 Lung Cancer Cells 4

&l STO00011 African Metabolomics
|ﬂ| STO00011 African Metabolomics
|ﬂ| STO00012 Extraction Optimization Study
w STO00013 Mutation Study

I Thive | OTAAMANS 8 Olraladal Edomalas Teamtemamd Henlomitbada s lme e d o smemidbioat

M5 Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MS positive ion mode

Combined analysis

GCMS positive ion mode

GCMS positive ion mode

LC/Electro-spray /QTOF positive ion mode
LC/Electro-spray /QTOF negative ion mode
LC/Electro-spray /QTOF positive ion mode
LC/Electro-spray /QTOF negative ion mode
LC/Electro-spray /QTOF positive ion mode
LC/Electro-spray /QTOF negative ion mode
GCMS positive ion mode

GCMS positive ion mode

LM ADY mmmidi s s e sl




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

&< C # metabolomicsworkbench.org/data/pca/study _Ida.php

Linear Discriminant analysis on MS studies
Click on links below to perform analysis.

LDA  Study 1D Study Title
Run | ST000001 Fath Induction Experiment (FatBIE)

Run | sTooooos Eﬂe?ltsabﬂlumic analysis of mouse embryonic fibreblasts, embryonic stem cells, and induced pluripotent stem

w STO0000S Timecourse on RAW 264.7 cells treated with KdoZ-Lipid A and compactin
| Run | 5T000006 White Wine Study

@ STO00007 Rice Infection Study

@ STO00009 Mixed meal tolerance

|ﬂ| STO00009 Mixed meal tolerance

@l STO00010 Lung Cancer Cells 4

&l STO00010 Lung Cancer Cells 4

w STO00011 African Metabolomics

w STO00011 African Metabolomics

|ﬂ| STO00012 Extraction Optimization Study

w STO00013 Mutation Study

@l STO00014 Skeletal Muscle Treatment (palmitate/palmitoyl carniting)
@ ST000015 Skeletal Muscle Treatment (palmitate and inhibitors)
w STO00016 MPM-ALK metabolic regulation

MS Analysis Type
GCMS positive ion mode

LC/MS positive ion mode

Combined analysis
GCMS positive ion mode
GCMS positive ion mode

LC/Electro-spray /QTOF positive ion mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion mode

LC/Electro-spray /QTOF negative ion
mode

GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode
LC/MS positive ion mode

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

# metabolomicsworkbench.org/data/pca/study_plsda_scal.php

Partial least squares Discriminant analysis on MS studies

This analysis uses the "muma" & package of the R statistics environment (Reference & )

Click on links below to perform analysis.

PLSDA Study ID

Run | STO00001
Run | ST000002

Hun | ST000003

Run | 5T000005
Run | STO00006
Hun | ST0000O07

@l STOO000G
w STO00009
w STO00010
Iﬂl STO00010
@l STOO0011

Hun | STO00011

Run | ST000012
Run | ST000013

Scaling
Auto

Auto
Auto

Auto
Auto
Auto

Auto
Auto
Auto
Auto
Auto

Auto

Auto
Auto

Study Title
Fath Induction Experiment (FatBIE)

Intestinal Samples |l pre/post transplantation

Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced
pluripotent stem cells

Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin
White Wine Study
Rice Infection Study

Mixed meal tolerance
Mixed meal tolerance
Lung Cancer Cells 4
Lung Cancer Cells 4
African Metabolomics
African Metabolomics

Extraction Optimization Study
Mutation Study

ME Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MMS positive ion mode

Combined analysis
GCMS positive ion mode

GCMS positive ion mode
LC/Electro-spray /QATOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QTOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

LC/Electro-spray /QATOF positive ion
mode

LC/Electro-spray /QTOF negative ion
mode

GCMS positive ion mode
GCMS positive ion mode

e




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X

&< C # metabolomicsworkbench.org/data/pca/study_ropls_multifactor.php

OPLS-DA analysis (by groups of factors)

Click on links below to perform analysis.

Run Study 1D Study Title

|ﬂ| STO00001 Fath Induction Experiment (FatBIE)

|ﬂ| STO00002 Intestinal Samples Il pre/post transplantation

w STO00003 Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced pluripotent stem cells
@l STO0000S Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin

Run | STO00006 White Wine Study
RHun | STO0000T Rice Infaction Study

|ﬂ| STO00009 Mixed meal tolerance
w STO00009 Mixed meal tolerance
@l STO00010 Lung Cancer Cells 4
|ﬂ| STO00010 Lung Cancer Cells 4
|ﬂ| STO00011 African Metabolomics

Run | STO00011 African Metabolomics

Run | ST000012 Extraction Optimization Study

Run | STO00013 Mutation Study

Run | ST000014 Skeletal Muscle Treatment (palmitate/palmitoyl carniting)
| Run | STO00015 Skeletal Muscle Treatment (palmitate and inhibitors)

MS Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MMS positive ion mode
Combined analysis

GCMS positive ion mode

GCMS positive ion mode
LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /ATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode

GCMS positive ion mode

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< c # metabolomicsworkbench.org/data/pca/study_rf_multifactor.php

Random Forest (by groups of factors)

Click on links below to perform analysis.

Run Study 1D Study Title
Run | ST000001 Fath Induction Experiment (FatBIE)

Hun | ST000002 Intestinal Samples 1 prefpost transplantation

Run | STO00003 Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced pluripotent stem cells
Run | STO00005 Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin

w STO00006 White Wine Study
@l STO0000T7 Rice Infection Study
&l STO00009 Mixed meal tolerance
@ STO0000% Mixed meal tolerance
w STO00010 Lung Cancer Cells 4
|ﬂ| STO00D10 Lung Cancer Cells 4
&l STO00011 African Metabolomics
@ STO00011 African Metabolomics

|ﬂ| STO00012 Extraction Optimization Study

w STO00013 Mutation Study

w STO00014 Skeletal Muscle Treatment {palmitate/palmitoyl carnitineg)
| Hun | ST000015 Skeletal Muscle Treatment {palmitate and inhibiters)

ME Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MS positive ion mode
Combined analysis

GCMS positive ion mode

GCMS positive ion mode
LC/Electro-spray /QATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mods

LC/Electro-spray /QATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /QATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mods

GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode

GCMS positive ion mode

e




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< c # metabolomicsworkbench.org/data/study_p_mwtab_factors.php

Mapping identified metabolites in MS studies to pathways

Click on links below to perform analysis.

Run Study 1D Study Title
Run | ST000001 Fath Induction Experiment (FatBIE)

|ﬂ| STO00002 Intestinal Samples Il pre/post transplantation

w STO00003 Metabolomic analysis of mouse embryonic fibroblasts, embryonic stem cells, and induced pluripotent stem cells
@l STO0000S Timecourse on RAW 264.7 cells treated with Kdo2-Lipid A and compactin

&l STO0000E White Wine Study

|ﬂ| STO00007 Rice Infection Study

|ﬂ| STO00009 Mixed meal tolerance
w STO00009 Mixed meal tolerance
@l STO00010 Lung Cancer Cells 4
|ﬂ| STO00010 Lung Cancer Cells 4
|ﬂ| STO00011 African Metabolomics

w ST000011 African Metabolomics

|ﬂ| STO00012 Extraction Optimization Study

Iﬂl STO00013 Mutation Study

@l STO00014 Skeletal Muscle Treatment (palmitate/palmitoyl carnitineg)
| Run | 5T0O00015 Skeletal Muscle Treatment {palmitate and inhibitors)

MS Analysis Type
GCMS positive ion mode

GCMS positive ion mode
LC/MMS positive ion mode
Combined analysis

GCMS positive ion mode

GCMS positive ion mode
LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /ATOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

LC/Electro-spray /QTOF positive
ion mode

LC/Electro-spray /QTOF negative
ion mode

GCMS positive ion mode
GCMS positive ion mode
GCMS positive ion mode

GCMS positive ion mode

wEw




Tools for comparative analysis across studies

Chverview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ

View metabolite ratios across different studies

Study ID's (comma or space separated):
'ST000402 ST000397 ST000395 | Start.. |

Cverview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ

Compare 2 individual studies:

| STOOO001: Fatb Induction Experiment (FatBIE)

| STO00001: Fatb Induction Experiment (FatBIE)

| Submit || Resat |

Overview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ

Compare 2 individual analyses:

| STOOOOOT (AMDOOOO0T): Fath Induction Experiment (FatBIE) (GCMS positive ion mode)

| STOOOOOT (ANOOODO1): Fath Induction Experiment (FatBIE) (GCMS positive ion mode)

| Submit || Resst |




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

Cwerview Upload / Manage Studies Browse / Search Studies

# metabolomicsworkbench.org/data/pca/study_norm_NMR.php

Normalization of datasets for NMR binned data studies

Data Sharing Poliqrg Tutarials FAQ

This analysis uses various centering and scaling methods provided by the R statistics environment (Reference & )
Click on links below to perform analysis.

Normalize Method

| Run | [ Median
| Run | [Median
LEEEJ Median
LEEEJ Median
| Run | [ Median
| Run | [Median
| Run | [ Median
| Run | [ Median
| Run | [ Median
| Run | [Median
| Run | [ Median
LEEEJ Median
| Run | [ Median
| Run | [Median

Study 1D Study Title
STO00020 Biomarker Discovery in Knee Osteoarthritis (1)

STO00022 Biomarker Dizcovery in Knee Qsteoarthritis {11)

ST000026 Metabolomics Involved in Early Life Antibiofic Exposures(DuraSTAT-Cecal)
STO00027 Metabolomics Involved in Early Life Antibiofic Exposures{DuraSTAT-Liver)
STO000028 Metabolomics Invelved in Early Life Antibiofic Exposures(DuraSTAT-Urine)
ST000029 Metaholomics Involved in Early Life Antibiofic Exposures(TranSTAT-Cecal)
STO00030 Metaholomics Involved in Early Life Antibiofic Exposures{TranSTAT-Liver)
ST000031 Metaholomics Involved in Early Life Antibiofic Exposures(TranSTAT-Serum)
ST000032 Metaholomics Involved in Early Life Antibiofic Exposures(NOD-Cecal)
STO00033 Metaholomics [Invalved in Early Life Antibiofic Exposures(NOD-Liver)
STO000034 Metabolomics Involved in Early Life Antibiofic Exposures(MOD-Serum)
STO000035 Metabolomics Involved in Early Life Antibiofic Exposures(EstroSTAT-Liver )
STO000036 Metabolomics Involved in Early Life Antibiofic Exposures(EstroSTAT-Serum)
STO00037 Metaholomics Involved in Early Life Antibiofic Exposures(EstroSTAT-Uring)

Institute
RTI International

RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International

FTI International

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

&< C # metabolomicsworkbench.org/data/pca/study_cim_NMR.php

Overview Upload / Manage Studies Browse ! Search Studies Analyze Studies Data Sharing Polic*,fg Tutorials FAQ

Clustered Correlation Analysis on NMR studies

This analysis uses the "eim™ & function of the "mixOmics” package in the R statistics environment

Click on links below to perform analysis.

*Corr_cutoff: Correlation coefficient cutoff. Absolute values less than the cutoff will be discarded (default is 0.73)

cim Study ID Corr_cutoff Study Title

w ST000020 0.75
Iﬂl 5T000022 0.75
&l ST000026 0.75
w STO00027 0.75
w STO00028 0.75
w STO00029 0.75
w STO00030 0.75
@l STO00021 |0.75
&l ST000032 0.75
Iﬂl ST000033 0.75
&l ST000034 0.75
w ST000035 0.75

Biomarker Discovery in Knee Osteoarthritis (1)

Biomarker Discovery in knee Osteoarthritis (1)

Metaholomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Cecal)
Metaholomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Liver)
Metabolomics Invalved in Early Life Antibiotic Exposures(DuraSTAT-Uring)
Metabolomics Involved in Early Life Antibiotic Exposures{TranSTAT-Cecal)
Metabolomics Involved in Early Life Antibiotic Exposures{TranSTAT-Liver)
Metabolomics Involved in Early Life Antibiofic ExposuresiTranSTAT-Serum)
Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Cecal)
Metaholomics Involved in Early Life Antibiotic Exposures(NOD-Liver)
Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Serum)
Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Liver )

NMR Analysis
Type

1H NMR 850 MHz
1H NMR 250 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

&< C # metabolomicsworkbench.org/data/pca/study_volcano_NMR.php

Overview Upload / Manage Studies Browse ! Search Studies Analyze Studies Data Sharing Polic-;g Tutarials FAQ

Volcano Analysis on NMR studies

Click on links below to perform analysis.

This analysis uses the "VolcanoPlot" & function of the "Metabolomics” package in the R statistics environment

PCA  Study ID  Study Title

@ STO00020 Biomarker Discovery in Knee Osteoarthritis (1)

|ﬂ| ST000022 Biomarker Discovery in knee Osteoarthritis (1)

w ST000026 Metabolomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Cecal)
&l STO00027 Metaholomics Involved in Early Life Antibiotic Exposures{DuraSTAT-Liver)
|ﬂ| ST000028 Metabolomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Urine)
|ﬂ| STO00029 Metabolomics Invalved in Early Life Antibiotic Exposures(TranSTAT-Cecal)
|ﬂ| STO00030 Metabolomics Involved in Early Life Antibiotic Exposures{TranSTAT-Liver)
w STO00031 Metabolomics Invelved in Early Life Antibiotic Exposures(TranSTAT-Serum)
@l STO000032 Metabolomics Invelved in Early Life Antibiotic Exposures(MNOD-Cecal)
@ ST000033 Metaholomics Invalved in Early Life Antibiotic Exposures(NOD-Liver)
w ST000034 Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Serum)
&l ST000035 Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Liver )
|ﬂ| STO00036 Metabolomics Invelved in Early Life Antibiotic Exposures(EstroSTAT-Serum)

Institute

RTI International
RTI International
RTI International
RTI International
RTI Internaticnal
RTI International
RTI International
RTI International
ETI International
RTI International
RTI International
RTI International

RTI International

NMR Analysis
Type

1H NMR 850 MHz
1H NMR 250 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< c # metabolomicsworkbench.org/data/pca/study_pca_NMR.ph
g P Y_p pnp

Principal Component Analysis on NMR studies

This analysis uses the "prcomp"” & function of the R statistics environment

Click on links below to perform analysis.

PCA  Study 1D Study Title

w STO00020 Biomarker Discovery in Knee Osteoarthritis (1)

&l ST000022 Biomarker Discovery in Knee Osteoarthritis (1)

|ﬂ| STO00026 Metabolomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Cecal)
|ﬂ| STO00027 Metaholomics Invelved in Early Life Antibiotic Exposures(DuraSTAT-Liver)
|ﬂ| STO00028 Metabolomics Invalved in Early Life Antibiotic Exposures(DuraSTAT-Urine)
|ﬂ| STO0002% Metabolomics Invalved in Early Life Antibiotic Exposures(TranSTAT-Cecal)
w STO00030 Metabolomics Invelved in Early Life Antibiotic Exposures{TranSTAT-Liver)
@l STO00031 Metabolomics Invelved in Early Life Antibiotic Exposures(TranSTAT-Serum)
@ ST000032 Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Cecal)
w ST000033 Metaholomics Involved in Early Life Antibiotic Exposures(NOD-Liver)
&l ST000034 Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Serum)
|ﬂ| STO00035 Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Liver )
|ﬂ| STO00036 Metabolomics Invelved in Early Life Antibiotic Exposures(EstroSTAT-Serum)
|ﬂ| STO00037 Metabolomics Invalved in Early Life Antibiotic Exposures(EstroSTAT-Uring)
w STO00038 Metabolomics Involved in Early Life Antibiofic Exposures(VGSTAT-Cecal)

Institute

RTI International
RTI International
RTI Internaticnal
RTI International
RTI International
RTI International
RTI International
ETI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International

RTI International

NMR Analysis
Type

1H NMR 850 MHz
1H NMR 850 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

< &

Cwerview Upload / Manage Studies Browse / Search Studies '

@ metabolomicsworkbench.org/data/pca/study_plsda_scal_NMR.php

Partial least squares Discriminant analysis on NMR studies

This analysis uses the "muma” & package of the R statistics environment (Reference & )

PLSDA Study ID Scaling

@l STO00020
@l STO00022
Iﬂl ST000026
Iﬂl STO00027
&l ST000023
w STO00029
w STO00020
w ST000031
w STO00032
@l STO00033
@l ST000024
Iﬂl STO00025
&l ST000036
w STO00037

| Run | 5T000038

Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto

Study Title
Biomarker Discovery in Knee Osteoarthritis (1)

Biomarker Discovery in kKnee Osteoarthritis (1)

Metaholomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Cecal)
Metaholomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Liver)
Metaholomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Urine)
Metaholomics Involved in Early Life Antibiotic Exposures(TranSTAT-Cecal)
Metabolomics Invalved in Early Life Antibiotic Exposures(TranSTAT-Liver)
Metabolomics Involved in Early Life Antibiotic Exposures{TranSTAT-Serum)
Metabolomics Involved in Early Life Antibiotic ExposuresiNOD-Cecal)
Metabolomics Invelved in Early Life Antibiotic Exposures{MOD-Liver)
Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Serum)
Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Liver )
Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Serum)
Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Uring)
Metabolomics Invalved in Early Life Antibiotic Exposures(VGSTAT-Cecal)

studis Data Sharing Polic*,rg Tutarials FACQ

Institute
RETI International

RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
ETI International
RTI International
RTI International
RTI International
RTI International

RTI International

MS Analysis Type
1H NMR 950 MHz

1H NMR 850 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz

wEw




Tools for study-wide analysis

@ Metabolomics Workbench : NIH - X +

&< C 8@ metabolomicsworkbench.org/data/pca/study_Ida_NMR.php

Overview : Upload / Manage Studies ;| Browse / Search Studies ; Analyze Studies | Data Sharing Policy ; Tutorials | FAQ

Linear Discriminant Analysis on NMR studies

This analysis uses the "Ida" @ function of the R statistics environment

Click on links below to perform analysis.

PCA  Study ID  Study Title

@l STO00020 Biomarker Discovery in Knee Osteoarthritis (1)

@ ST000022 Biomarker Discovery in knee Osteoarthritis (1)

@ STO00026 Metabolomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Cecal)
w STO00027 Metaholomics Involved in Early Life Antibiotic Exposures{DuraSTAT-Liver)
&l ST000028 Metabolomics Involved in Early Life Antibiotic Exposures(DuraSTAT-Urine)
|ﬂ| STO00029 Metaholomics Involved in Early Life Antibiotic Exposures(TranSTAT-Cecal)
|ﬂ| STO00030 Metabolomics Invelved in Early Life Antibiotic Exposures(TranSTAT-Liver)
|ﬂ| STO00031 Metabolomics Invalved in Early Life Antibiofic Exposures(TranSTAT-Serum)
w STO00032 Metabolomics Invelved in Early Life Antibiofic Exposures(MNOD-Cecal)
@l STO00033 Metabolomics Invelved in Early Life Antibiotic Exposures(NCOD-Liver)
@ STO00034 Metabolomics Involved in Early Life Antibiotic Exposures(NOD-Serum)
w ST000035 Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Liver )
&l STO00036 Metaholomics Involved in Early Life Antibiotic Exposures(EstroSTAT-Serum)

I Run | STANMNIT Matahalamicrs Inunlved in Farly | ife Antikintic Frnncnrecs/FetrnSTAT-1 Iinsy

Institute

ETI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
RTI International
ETI International
RTI International
RTI International

RTI International

RTI Intarnatinnal

NMR Analysis
Type

1H NMR 950 MHz
1H NMR 850 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz
1H NMR 700 MHz

AH MME 700 MH7

wEw




Tools for analysis of uploaded data

@ Metabolomics Workbench : NI~ X -

& c @ metabolomicsworkbench.org/data/stats/

P J

s WSMETABOLOMICS.
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Overview Upload / Manage Data Browse / Search Studies Analyze Studies Tutorials FAQ

Perform data analysis on user-uploaded data
STEP 1: Load your data file (tab-delimited text file or csv file) Load example file

File format required:

Column 1: sample names

Column 2: group identifier (letters, numbers or text)
Columns 3 to n: Variables

: Sea rch :'ﬁe

A .etahufc mics Workbench

Metabolomics Workbench

[[0CSanDiego
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Upload and manage data

= O >
@ Metabolomics Workbench : NIH - X +

&« C @ metabolomicsworkbench.org/data/DRCCDataDeposit.php it 6

Home | Data Repository | Databases | Protocols | Standards | Tools | Training / Events®| Publications | About | Search |*

Cverview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ

Upload and Manage Experimental Data and Metadata
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The National Metabolomics Data Repository (NMDR.) is now accepting metabolomics data for small and large studies on cells, tissues and crganisms via the
Metabolomics Workbench. We can accommodate a variety of metabolite analyses, including, but not limited to M3 and NMR. In order to ensure reproducibility
and interoperable use of data, we require experimental metadata (see tutorials) to be deposited along with the metabolite measurements. Processed data
(measurements) maybe in the form of quantitated metabolite concentrations, M3 peak height/area values, LC retention times, NMR binned areas, etc. Raw data
in the form of MS and MMR binary files and associated parameter files may also be uploaded. We accept data from both targeted and untargeted studies. The

. Metabolomics Workbench also provides a suite of tools for analysis and visualization of the data. Step-by-step instructions for the whole process are provided

! below.

Requirements for depositing data via the Metabolomics Workbench:

1. Register; check the box corresponding to "l wish to be authorized to upload data" .

2. E-mail us for authorization (help@metabolomicsworkibench.org).

& We will contact you after we have reviewed your request for authorization to upload data (typically wiin 5 business days).

3. Log in.

4. The use of the common metabolite names in the RefMet database is strongly encouragad in order to be able to compare and contrast metabolite data
across different experiments and studies. For your convenience an online tool is available to map your current metaholite identifications (where possible)
to the corresponding RefMet names.

5. Use the "New Data Upload” tab to (a) register your study, {b) submit metadata and processed data and (c) upload raw datafsupplementary material .
(Flease read the step-hy-step tutorial). Please indicate the date when the study may be made available to the public.




Upload and manage data

@ Metabolomics Workbench : NIH - X +

< C & metabolomicsworkbench.org/data/DRCCDataDeposit.php r O

1. Register; check the box corresponding to "l wish to be authorized to upload data" .

2. E-mail us for authorization (help@metabolomicsworkibench.org).

& We will contact you after we have reviewed your request for authorization to upload data (typically wiin 5 business days).

3. Log in.

4. The use of the common metabolite names in the RefMet database is strongly encouragad in order to be able to compare and contrast metabolite data
across different experiments and studies. For your convenience an online tool is available to map your current metaholite identifications (where possible)
to the corresponding RefMet names.

5. Use the "New Data Upload” tab to (a) register your study, {b) submit metadata and processed data and (c) upload raw datafsupplementary material .
(Flease read the step-hy-step tutorial). Please indicate the date when the study may be made available to the public.

6. E-mail us for additional assistance (help@metabolomicsworkbench.org), if needed.

Note: The older Excel-based submission method has been permanently retired. Please use the online submission method (Step 5).

The compressed (zip, 7z, gz) data file is selected and uploaded to the NMDR FTP server through a FTF client. A variety of free and commercial standalone file
i transfer clients exist to upload large data files directly to the FTP servers: FileZilla & , WinSCP & | download managers & |, etc. The usage of FileZilla iz
i recommended for uploading data to the NMDR.

Accessing and reviewing deposited data/metadata on the Metabolomics Workbench

| After the NMDR. has processed your dataset (typically less than 30 days), yvou will be notified and may review it at the following private website:
http:/idev.metabolomicsworkbench.org:22222/data/browse.php &

In order to browse and review data and metadata from experimental projects and studies submitted by your institution {or other insfitutions for which you have
permission to view), you will be prompted to login with your Metabolomics Workbench username and password. After you have reviewed your dataset and
communicated with the NMDR, the study will be placed on the public Metabolomics Workbench website (subject to itz embargo date, if any).

e _____________________ ______ __________________________________ ________________ __________________________________________________________|
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Register to upload data (First time user)

@ Metabolomics Workbench : Ho

< &

X W

@ metabolomicsworkbench.org/register.php

M ETABOLOMICS

You are logged in as msud
Legout

Welcome to the UCSD Metabolomics Workbench, a resource sponsored by the Common Fund of the National Institutes of Health.

Register

* Given Name

s Family Name

* Job Title

. Institution or Company
* Street Address

* city
* state / Province / Territory
. Country

R s rE

- Please Select - v]




Login to upload data

@ Metabolomics Workbench : Horm X -+

& C @ metabolomicsworkbench.org/login.php o % 6

Welcome to the UCSD Metabolomics Workbench, a resource sponsored by the Common Fund of the National Institutes of Health.

Login

Username
Password |

| Submit

Need help?

username — If you have forgotten your username, you can request that it be e-mailed to you.

password — If you have forgotten your password, you can reset it. You will need to know your username and
the e-mail address with which you registered.

Register — If you do not yet have an account, you can register for one. (It's free.)

4




Upload and manage data (After login)

Upload and Manage Experimental Data and Metadata

| Overview "| New Data Upload "|| List Data Uploads "|| Test Upload "|| Tutorials |

The Mational Metabelomics Data Repository (NMDR) is now accepting metabolomics data for small and large studies on cells, tissues and organisms via the
Metabolomics Workbench. We can accommodate a variety of metabolite analyses, including, but not limited to M5 and NMR. In order to ensure reproducibility
and interoperable use of data, we require experimental metadata (=es tutorials) to be depositad along with the metabolite measurements. Processed data
(measurements) maybe in the form of quantitated metabolite concentrations, MS peak height/area values, LC retention times, MMR binned areas, etc. Raw
data in the form of MS and NMR. binary files and associated parameter files may also be uploaded. We accept data from both targeted and untargeted studies
The Metabolomics Workbench also provides a suite of tools for analysis and visualization of the data. Step-by-step instructions for the whole process are
provided below.

Requirements for depositing data via the Metabolomics Workbench:

1. Register; check the box corresponding to "l wish to be authorized to upload data” ",
2. E-mail us for authorization (help@metabolomicsworkbench.org).
o We will contact vou after we have reviewed your request for authorization to upload data (typically wiin 5 business days).

3. Login.

4 The use of the common metabolite names in the RefMet database is sfrongly encouraged in order to be able to compare and contrast metabolite data
across differant experiments and studies. For your convenience an online tool is available to map your current metabolite identifications (where
possible) to the corresponding RefMet names.

5. Use the 'New Data Upload’ tab to (a) register your study, (b} submit metadata and processed data and (c) upload raw data/supplementary material .
(Please read the step-by-step tutorial). Pleass indicate the date when the study may be made available to the public.

6. E-mail us for additional assistance (help@metabolomicsworkbench.org), if needed.




Test upload data (Recommended for first time
users)

= | *
@ Metabolomics Workbench : NIH - X +
< C @ metabolomicsworkbench.org/data/DRCCDataDeposit.php?Mode=SetupTestDataUpload&UploadMode=Te... ¥ &
Chvarview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ -

Upload and Manage Experimental Data and Metadata

Overview | New Data Upload | List Data Uploads | Test Upload | Tutorials |

Test upload file

Please review the following information before you continue to upload data to remote directory TestUpload/<DirlD>:

» The compressed (zip, 7z, gz) data file iz selectad and uploaded to the NMDR FTP sarver through a FTP client. A variety of free and commercial

standalone file transfer clients exist to upload large data files directly to the FTP servers: FileZilla & , WinSCP & |, download managers & | etc. The
usage of FileZilla is recommended for uploading data to the NMDR.
* |Jse the following credantials to upload data to the NMDR:

o Server Name: ftp/fwwww. metabolomicsworkibench.org
o User Name: _sername>
o Password:  <password>

» After connecting to the NMDR FTF server, please change remote directory to TestUpload/52 before uploading the compressed (zip, 7z, gz) data file.

After uploading a test archive file to the NMDR FTP server, please select an appropriate tab above to register new data and upload data file
or list already registered data and upload additional data files,




New data upload: Register data

@ Metabolomics Workbench : NIH - % +

= O

<« - C & metabolomicsworkbench.org/data/DRCCDataDeposit.php?Mode=SetupMewDataUpload&UploadMode=N... ¥r e

Upload and Manage Experimental Data and Metadata

Overview | New Data Upload | | List Data Uploads | | Test Upload | | Tutorials |

MOTE: Please do not use multiple tabs or browsers to do multiple simultaneous uploads.

Please tell us about the data you plan to upload. (* = FEC{UiFEd}

* mwTab file name f—‘ 7 20190918 141133 mwtab txt (Automatically assigned name)
* Name of archive file to be uploaded | (e.g. MyData.zip, MyData.7z or MyData_gz)
* Data type being submitted | v

* Protocol methods filename(s)

P
* MS/NMR instrument manufacturer | |
* MS/NMR instrument mode! | |
* Binary data format | | (e.g. WIFF (ABIfSciex), .RAW (Thermo) or .d (Agilent))
* Multi-part study E (For multi-part studies, add additional information such as "Study part m of n” in comments field)
* Emharnn |—1r| fen IfYes then nlease snecifv date halow)

Comments

| Submit | | Feset |




Uploading additional data files for already registered
data

Overview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ

Upload and Manage Experimental Data and Metadata

Overview | New Data Upload | List Data Uploads | Test Upload | Tutorials |

Summary of uploaded data sets

Please select an appropriate Datatrack ID from the table below to upload additional data files or select an appropriate mwTab Filename to edit metedata and

results for already registered data.

DataTrack Date Data Metadata or mwTab Archive User Data Review Data Review Uploaded
] Submitted Type FileName Filename Comments Status Comments Files
1621 y . " . .

Overview New Data Upload | List Data Uploads | Test Upload | Tutorials |
Showing r

\ Upload additional file for already registered data with data track ID 1621

Please review the following information before you continue to upload data to remote directory 52/DataTrackiD1621:

usage of FileZilla is recommended for uploading data to the NMDR.
= lse the following credentials to upload data to the NMDR:
o Server Name: ftp:/fwww. metabolomicsworkiench.org
o User Name: drccupload
o Password: #/gy7ujmnbvi

file.

» The compressed (zip, 7z, gz) data file is selected and uploaded to the NMDR FTP server through a FTP client. A variety of free and commercial
standalone file transfer clients exist to upload large data files directly to the FTP servers: FileZilla & , WinSCP & |, download managers & | &

» After connecting to the NMDR FTF server, please change remote directory to 52/DataTracklD1621 before uploading the compressed (zip, 7z, g



Data upload tutorials

Upload and Manage Experimental Data and Metadata

| Overview | New Data Upload || List Data Uploads || Test Upload || Tutorials |

The following tutorials demaonstrate how to use the templates available under Overviaw tab, required for submission of data sets to the Mational Metabolomics
Data Repository (NMDR) via the Matabolomics Workbench.

Online Data Submission
* Online data submission tutorial (PDF)
« mwTab specification (PDF)




Overview

« Data Repository

- Databases



Databases

@ Metabolomics Workbench : Datz X +

& C & metabolomicsworkbench.org/databases/index.php W 6

Metabolomics Databases

I . .

| Metabolomics Workbench Metabolite Database

| The Metabolomics Warkbench Metabolite Database contains structures and annoctations of biologically relevant metabolites. As of July 3rd, 2019, the databas
| contains over 65,000 entries, collected from public repositories such as LIPID MAPS & | ChEBl & . HMDB & . BMRB & , PubChem & , and KEGG & .

| Human Metabolome Gene/Protein Database (MGP)

| The Human Metabolome Gene/Protein Database (MGF) of metabolome-relatad genes and proteins contains data for over 7300 genes and over 15,500

| proteins.

| RefMet: A Reference list of Metabolite names

i The main objective of Refllet is to provide a standardized reference nomenclature for both discrete metabaolite structures and metabolite species identified by

B L e o T e L T R L A e B e
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Search the metabolite database

@ Metabolomics Workbench : Datz X -

< C @& metabolomicsworkbench.org/data/metabolitedatabase.php *r 6

METABOLOMICS

WORKBENCH--»'

Overview Metabolite Database Human Metabolome Gene / Protein Database RefMet External Metabolomics Databases (Links)

Metabolite Database

The Metabolomics Workbench Metabolite Database contains structures and annotations of biologically relevant metabolites. As of May 12, 2016, the databas:
contains over 61,000 entries, collected from public repositories such as LIPID MAPS & . ChEBI & . HMDB & . BMRB & , PubChem & , and KEGG & .

Search the Metabolite Database (molecular structures)

* Substructure search on metabolite database
* Text search on metabolite database
» Mass (m/z) search on metabolite database

Metabolite Database Feedback

_________________________________________________________________________________________________________________________________________________________________________________

! We invite you to send us your feedback related to the Metabolite Database.




Search the metabolite database of molecular structures

Search Metabolomics Workbench Metabolite Database

A= . GGA
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* CHs
S
0 ~ B
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N
A+ Q /@ o]
A 3
A HO OH - BI
| o
iPhone/iPad compatible
>R1 .
G, |
FUBCHEM_CID: Search type: Substructure ¥
Name (Common, Lower limit for 095 v
Systematic) Tanimoto: :
Sort by PUBCHEM CID v Flags for Exact All(default) v

match:
Records per page: 20 v

Submit



Metabolite database: Substructure search results

@ Metabolomics Workbench : Datz X +

< &

| Owerview Metabolite

| Modify Search |

Structure PubChem CID Mame

6675 &
10140
107670 &
122312 &
122340 &
158738 &
160636 &
160665 &
165531 &
193321 &
193420 &
196302 &
221493 &
439479 &
440469 &
441635 &
441845 &
459070 &
644071 &
1762378 &

Taurocholic acid
Glycocholic Acid
CHAFS

Coprocholic acid
Ursochelic acid
Morcholic acid
Allocholic acid

Cyprinol

Sbeta-scymnol
27-Deoxy-sbeta-cyprinol

(23R)-3alpha, Talpha, 12alpha,23-Tetrahydroxy-Sbeta-. .

27-Morcholestanehexol
Cholic acid

3alpha, Talpha, 12alpha-triydroxy-sbeta-cholestan-2..
Jalpha,Talpha, 12alpha-Trihydroxy-Sbeta-cholestanoy...

Taccalonolide A
Aspecioside
T-Sulfocholic acid
Choloyl-CoA

3beta Theta, 12beta-Trinydroxy-5beta-cholan-24-oic ..

# metabolomicsworkbench.org/data/bingo_mb_search_mol_ajaxm.php

Systematic Name

M-{2alpha,7alpha, 12alpha-trivydroxy-5beta-cholan-2. .
M-(3alpha.7alpha. 12alpha-triny droxy-5beta-cholan-2...
3-[dimethyH3-[[[4R)}-4-[(3R,55,7R,8R, 95,105, 125,1...
Jalpha, 7alpha, 12alpha-trihydroxy-5beta-cholestan-2..
Jalpha, Theta, 1 2alpha-trinydroxy-5beta-cholan-24-oi.
24-nor-3alpha, Talpha, 12alpha-trinydroxy-5heta-chol. ..
Jalpha, Talpha, 12alpha-trinydroxy-5alpha-cholan-24-...

Aalpha-Cholestane-3alpha, Talpha, 12alpha.26.27-pent. .
(24R)-5beta-cholestane-3alpha, Talpha, 12alpha, 24, 26. ..

Abeta-Cholestane-3alpha, 7alpha, 12alpha. 26-tetrol

(23R)-3alpha, Talpha, 12alpha,23-Tetrahydroxy-2beta-. .
Abeta-27-norcholestane-3alpha, 7alpha, 12alpha. 24,25

Jalpha, Talpha, 12alpha-trinydroxy-sbeta-cholan-24-o._..
Jalpha, 7alpha, 12alpha-trihydroxy-5beta-cholestan-2..
S-[2-[3-[4-[[[{ 2R, 35 4R 5R)-5-(G-aminopurin-g-yI)...
(2R.,3R, 55)-2-{1-hydroxy- 1-methyl-ethyl)-5-[( 3R 5R.....

(35,55,8R, 95 105,12R, 135,145, 17R}-5.12, 14-rihydro. ...
Talpha-sulfooxy-3alpha, 12alpha-dihydroxy-5heta-cho. .

Jbeta Theta, 12beta-Trinydroxy-5beta-cholan-24-oic .

Databas e Human Metabolome Gene / Protein Databaae Reﬂ'u’let External Metabolomics Databases (Links)

= O

w 6
Formula Exact mass
CoagHasNO:S 5152917
CagHazNOy 4653090
CazHggM-075 6143065
CorHagOs  450.3345
CogHagQs 4082878
CogHaa0s 3942719
CogHagQs 4082878
CorHaaOs 4523502
CorHagOg  468.3451
CorHaaOy  436.3553
CogHagQs 4242825
CogHagOy  454.3294
CogHagQs 4082878
CorHagQy  434.3396
CyagHggN;OopP25  1199.4392
CagHyg044  702.2888
CogHyz090 550.2778
CogHsnDp5 4828 2444
CyqgH7 4Ny O-nP25  1157.3022
CoaHapOs  408.2876




Metabolite database: Detail view

Metabolomics Structure Database

Download file | | MDLMOL ¥

Select appropriate tab below to view additional details:

All L Database Links L Calculated Properties |_ Human Pathways

Calculated physicochemical properties (?):

Heavy Atoms: 35
Rings: 4
Aromatic Rings: 0
oW Rotatable Bonds: 7
van der Waals Molecular volume: 497 32 A% molecule™'
Toplogical Polar Sufrace Area: 144.16 A2 molecule™
MW REGNO: 36087
Hydrogen Bond Donors: 5
PubChem CID: 6675 &
Common Name: Taurocholic acid & [ ET20 BT BT T i
Systematic Name: N-(3alpha.7alpha, 12alpha-trinydraxy-5beta-cholan-24-oyl-aurine logP: 5.0
Synonyms: Taurocholic Acid [PubChem Synonyms & | Molar Refractivity: 134.25
Exact Mass: 5152917 (neutral) Calculate miz:| (Select m/z) ¥ Fraction sp3 Carbons: 0.98
Formula: CagHasNO;S sp3 Carbons: 25
InChiKey: WBWWGRHZICKQGZ-HZAMXZEMSA-N

LIPID MAPS Category: Sterol Lipids
LIPID MAPS mainclass: Steroid conjugates

LIPID MAPS subclass: Taurine conjugates
MoNA MS spectra: View spectra
Studies: Available studies Select appropriate tab below to view additional details:

All L Database Links L Calculated Properties L Human Pathways

Select appropriate tab below to view additional details:

All L Database Links |_ Calculated Properties L Human Pathways Human Pathway links:

External database links: HMDB and KEGG pathways containing this metabolite

REACTOME pathways containing this metabolite
LIPID MAPS ID:  LMST05040001 &7

CHEBI ID: 28865 7
HMDB ID: HMDB0000036 &
KEGG ID: C05122 &7

Chemspider 1D: -
METLIN 1D: -



Search the metabolite database

= O >
@ Metabolomics Workbench: NIH - %X 4

& — (C B metabolomicsworkbench.org/data/mb_structure_ajax_form.php % 6 :

[ ] -
Home | Data Repository | Databases i Protocols i Standards | Tools | Traininngventsa Publications | About | Search i

Overview Upload / Manage Data Browse / Search Studies Analyze Studies gTutnn'aIs FAQ

Search Metabolomics Workbench Metabolite Database

Advanced Search

PUBCHEM_CID:

Name (Common, Systematic, Synonym)

Formula:

|
|
|
Exact mass: | | Tolerance (daltons):
|
|
|
|

LIPID MAPS ID:
KEGG ID:
InChiKey:

Sort by:

| Submit | | Reset |

Common Mame ¥

Search the metabolite database by mass (m/z)




Search databases by mass

= m} *
@ Metabolomics Workbench : Tools X -+
& c @ metabolomicsworkbench.org/data/mb_mass_form.php % O

Search: (i) a computationally generated database of lipid species, (ii) a reference set of metabolite species (RefMet
or (iii) the Metabolomics Workbench Metabolite database with a list of precursor ions
A computationally generated database composed of major classes of lipid species has been generated from a list of commonly occuring acylialkyl chains

(listed below). Chain positions and double bond regiochemistry and geometry are not specified. Search the database by entering a list of precursor ion m/z
values in the text box, optionally restrict the search to certain lipid classes and then select an appropriate ion type and mass tolerance range.

® Option 1: Search a computationally generated database of lipids
(optionally restrict search by lipid class below) List of precurser ions :
Option 2: Search RefMet, a reference set of metabolite species 2964972
Option 3. Search the Metabolomics Workbench Metabolite database 52@.4813
(search includes all metabolites) 522.3777
524.4882
i o 675.6826
Optionally restrict lipid search by class: . Ceramides/Sphingoid bases (Cer/Sph) 676.6461
- Trifacyl|alkylglycerols (TG) . Pl-Ceramides(PI-Cer) 689.56807
 Di(acyl|alkyl)glycerols (DG) : PE-Ceramides(PE-Cer) e
- Mono(acyljalkylglycerols (MG) . Sphingomyelins (SM) 7046431
- Monogalactosyldiacylgylcerols (MGDG) . Hexosyl ceramides (HexCer) 705.6451
* Monogalactosyldiacylgylcerols (DGDG) : Mannosyl-Pl-Ceramides (MIPC) 706.6284
- Sulfoguinevosyldiacylglycerols (SQDG) [ Mannosyl-di-Pl-ceramides (M(IP)2C) ISSANALS:
- Phosphtatidylcholines (PC) - Lactosyl ceramides (LacCer) 729.7747
: Phosphtatidic acids (PA) : Sulfatides (SHexCer)
- Phosphtatidylserines (PS) . Ceramide/Sphingoid base-1-phosphates
- Phosphtatidylethanolamines (PE) (CerP/S1P)
. Phosphtatidylglycerols (PG) . Wax esters (WE)
. Phosphtatidylinositols (Pl) . Cholesteryl esters (CE)
. Phosphtatidylinositol phosphates (PIP) : Fatty acids (FA)
- Cardiolipins (CL) CAcyl carnitines (CAR)
cAcyl CoA's (CoA)
Mass Tolerance (+/- m/z) +-0.2miz v
Positive mode:
[M+H}+ L [M+H-H20]+ L) [M+Na]+ L) [M+NH4]+
[M+K]+ L) M+2H]2+ [ [M+2Naj2+ L) [M+2Na-H]+
lon adducts \ [N‘F—H—Etn:]f— [M+H-SerP]+
(choose at least one with appropriate egative mode:
polarity) M-H]- ) p+Cl- = M+HC0O0]- [ M+0Ad)-
[M-CH3} L) [M-2H]2- L [M-3H]3-
[M-H-Ser]-
MNeutral: L
Neutral Or upload a peaklist file
Choose File |Mo file chosen
Lipid even chains only
Cr upload a mzXML file
Sort by Delta A Choose File | Mo file chosen
Submit || Reset

The acylfalkyl chains used to create the virtual database of glycerophospholipids, glycerolipids, sphingolipids, acyl carnitines,
acyl CoA's, cholesteryl esters and wax esters:
10:012:0 13:0 14:0 14:1 15:0 15:1 16:0 16:1 17:017:1 17:2 18:0 18:1 18:2 18:3 18:4 19:0 20:0 20:1 20:2 20:3 20:4 20:5 21:0 22:0 -




Search databases by mass

@ Metabolomics Workbench : Tools X +

<« & @ metabolomicsworkbench.org/data/mb_mass_form.php i 9

Search the Metabolomics Workbench Metabolite Database with a mass (m/z) value

Search the database by entering an miz value in the "Mass" input box and selecting an appropriate ion type and mass tolerance range.
Mass(miz): 1321

lon: [M+H]+ v

Mass Tolerance: | +/- 02 miz v

s

Search the Metabolomics Workbench Metabolite Database by classification (lipid or non-lipid) with a mass (m/z)
value

Search the database by first restricting your search to a particular class of metabolites, then entering an m/z value in the "Mass” input box and selecting an
appropriate ion type and mass tolerance range.

|Search Lipid classes in MW Metabolite Database

|
LIPID MAPS Category: || v |
[LIPID MAPS Main class: || v |
LIPID MAPS Sub class: ||~ |
IMass (m/z) (8247 |
||UI'1 type || [M+H]+ v |
Mass Tolerance [+r02mz |

“ Submit || Reseat | |

|Search non-lipid classes in MW Metabolite Database

ClassyFire Main Class. || v i
[Sub class: [ |
IMass (m/z) [133.1 |
|Ion type || [M+H]+ v |
|Mass Tolerance || +H-02 v |

“ Submit || Reset | |




RefMet database

= O >
@ Metabolomics Workbench : Dat: X 4

&< C & metabolomicsworkbench.org/databases/refmet/index.php * 6 :

Home | Data Repository | Databases i Protocols | Standards | Tools | Traininngventsa Publications | About | Search I

Overview Metabolite Database Human Metabolome Gene / Protein Database RefMet External Metabolomics Databases (Links)

RefMet: A Reference list of Metabolite names

The main objective of Refllet is to provide a standardized reference nomenclature for both discrete metabaolite structures and metabolite species identified by
spectroscopic technigues in metabolomics experimants. This is an essential prerequisite for the ability to compare and contrast metabolite data across
different experiments and studies. The use of identifiers such as PubChem compound id's and InChikeys offers only a partial solution because these
identifiers will vary depending on parameters such as the salt form and degree of stereochemical detail. In addition, many metabolite species, espacially lipids
are not reparted by M3 methods as discrete structures but rather as isobaric mixtures (such as PC{34:1) and TG(54:2}). To this end, a list of over 200,000
names from a set of over 1,100 M5 and NMR studies on the Matabolomics Workbench has been used as a starting point to generate a highly curated
analytical chemistry-centric list of common names for metaholite structures and isobaric species. Additionally, the vast majority of these names have bean
linked to a metabolite classification system using a combination of LIPID MAPS @@ and ClassyFire & classification methods. A name-conversion user
interface is provided where users can submit a list of metabolite namas and map them to the corresponding Refmet names. This is a work-in-progress with ths
caveat that many metabolite names generated by metabolomics experiments will not currently map to RefMet identifiers. Mevertheless, Reflet has the ability
to greatly increase the data-sharing potential of metabolomics experiments and facilitate "meta-analysis” and systems biclogy objectives for the majority ¢
commaonly encountered metabolite species.

= Browse/Search/Download Refmet
* Convert metabolite names to RefMet nomenclature
= Help on RefMet
* Hun as Shiny app on local R installation:
RefMet name search Shiny App
RefMet M5 search Shiny App




Search the RefMet database

@ Metabolomics Workbench : Dat: X 4

6

Search RefMet: Name:

c # metabolomicsworkbench.org/databases/refmet/browse.php

Download list as text

Structure PubChem

CID
100492 &

15402 &
13263 F

10964 &

26454 &

38521
RTINS
4508 &
2097 &
4800
115208 &

6915730 &

RefMet: A Reference set of Metabolite names
(A total of 95,665 compounds or isobaric mixtures as of 08/22/15)

Metabolite name | MOMNA MS spectra

Diphyllin
Mereistoxin
Ametryn | M3 specira

Malondialdehyde

Monane-4 G-dione

Guanadrel Sulfate
Flumazenil | M5 specira
Mitrazepam | M3 spectra
Mordazepam | M5 specira
Prazepam | M5 specira
Tifluadom

Linderane

Download list as Excel

Convert metabolite names to RefMet

Main class(?):

Main class

1,2-dithiolanss
1,3 5-friazines

1,3-dicarbonyl
compounds

1, 3-dicarbonyl
compounds

1,3-dioxolanes

1,4-benzodiazepines
1,4-benzodiazepines
1,4-benzodiazepines
1,4-benzodiazepines
1,4-benzodiazepines

1.4-digxanes

Sub class(?):
Sub class

1,2-dithiolanes
1,3, 5-triazines

1,3-dicarbonyl compounds
Beta-diketones

1,2-dioxolanes

1.4-benzodiazepines
1,4-benzodiazepines
1.4-benzodiazepines
1,4-benzodiazepines
1.4-benzodiazepines

1,4-dioxanes

Help on RefMet

wEw

| Submit || Reset |

Formula

Cz1H4507
CgHyNS2
CgHi7NsS
CaHy0s

CoHy0s

C1oH1gMN30;
C15H14FN3 02
Ci5H1iNz 03
CysH11CINSO
CygH1-CIN,O
CooHagFN20S

CisH1s04

Exact
Mass

380.0896
149.0333
2271205

720211

1561150

2131477

3031019

281.0200

270.0560

3241029

3921311

2601049




Tutorials

@ Metabolomics Workbench : NI X -

“ (& @ metabolomicsworkbench.org/data/tutorials.php w 6

CoodN METABOLOMICS

W ORKBENCH.,

Data Repository Training / Eventstr] Publications
Overview Upload / Manage Studies Browse / Search Studies Analyze Studies Data Sharing Policy Tutorials FAQ
Tutorials

Online Data Submission
* Online data submission tutorial (PDF)

mwTab File Usage
« mwlab file specification (PDF)

Data Browsing/Searching/Analysis
« Online browsing, search and analysis tools (PDF)

UCSD Metabolomics Workbench, a resource sponsored by the Common Fund of the National Institutes of Health
Terms of use | Site map | Contact | Personnel (Restricted access)
UC San Diego

4
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« Protocols



Protocols

@ Metabolomics Workbench : Prot: X -+

& (& @ metabolomicsworkbench.org/protocols/index.php T 6

o METABOLOMICS

_W ORKBENCH,

Home Data Repository Databases Protocols Standards Tools Training / Eventst] Publications About Search

Overview General Metabolomics Protocols Study-Specific Protocols

Protocols Overview

General Protocols

Our Regional Comprehensive Metabolomics Resource Cores (RCMRC)s and Metabolomics Technology Development Cores, in coordination with the NIH
Metabolomics Protocol Exchange Working Group, have developed protocols intended as general guidelines for sample preparation and analysis.

Protocols are provided for a range of metabolite classes, sample types, and MS and NMR-based analysis processes. They are freely available for download.

Study-specific Protocols

Protocols used for specific experimental studies and projects are listed here and become available for download when the study data is released.




Protocols

@ Metabolomics Workbench : Prot. X + B = x
& C @ metabolomicsworkbench.org/protocols/general.php * 6 :
Home | Data Repository | Databases | Protocols | Standards | Tools | Traininngventsa Publications | About | Search IA
Cwerview General Metabolomics Protocols Study-Specific Protocols

General Protocols

PTTmmoosmmooooomoooooooooooooo e o e

| These protocols are pmwdeﬂ as general QUIEIE'IIHES Browse and sort the full list of protocols, or use the form to search by keyword or phrase. |

Click the File ID to access pmtﬂcol detalls and download the protocol.

]
e ________ __ _______________ . . ______ ]

Search:

| Submit |

Fields searched: Analysis, Metabolite Class, Sample Type, Process, Institute, Comments (case insensitive)

File 1D File Name Analysis Metabolite Class Sample Type Process Institute
T4 1 B 3 1 8 1 8 1 B 3
Biological Sanford Burmham
349  5B_Acylcarnitine_Assay pdf MS Acyl camitines fluidsftissue Sample prep Medical Research
Institute
74 Mouse_Liver-Acyl_Carnitine_Protocol. pdf MS Acyl camitines Mouse liver Sample prep/LC-MS Penn Siate
Sanford Burnham
a71 SB_AA_Assay revDi pdi MS Aming Acids Aming Acids Sample prep Medical Research
Institute
Biological Sanford Burnham
348 SB_AA_Assay.pdf MS Amino Acids fluidsfissue Sample prep Medical Research
Institute
71 Bile_Acid_Extraction_Protocol. pdf Ms Bile acids Mouse liver Sample prep/LC-MS Penn State
RA1  hila aride nratacnl doey e Bila aride hland nlacma Samnla nrand C_LS University of California, h




Protocols

— O >
@ Metabolomics Workbench : Prot. X +

&< C & metabolomicsworkbench.org/protocols/studyspecific.php * 6 :
Home | Data Repository | Databases | Protocols | Standards | Tools | Training / Eventst| Publications | About | Search [«

Protocols

C}'ver'»lew General Metabolomics F'rotocu:nls Study-Specif

1

Study-specific Protocols

S = eSS EEESS S e e e e e

| These protocols have been submitted in association with experimental studies and projects. Browse and sort the ful list of protocols, or use |
| the form to search by keyword or phrase. '

| Click the File ID to access protocol details, including a list of studies that use that protocol and, for studies that have been released, an optionto |
| download the protc:cnl |

k. . ___ __ __ ______ __ ____ ______ __ . __ __ __ __ . . __ _______________._.___.__________________________________ _________________ . . . _ . _ . . ___._ ________.___________./

Search:

Submit

Fields searched: Analysis, Metabolite Class, Sample Type, Process, Institute, Comments (case insensitive)

File ID Analysis Metabolite Class Sample Type Process Institute
T3 13 T4 T4 T4 T4
; . ) University of
14 Ms Human metabolites Human cells Analysis/LC-MS Michigan
16 M= Human metabolites Human cells Sample prep/LC-M3 University of
Michigan
- ; : g University of
17 M3 Human metabolites Human cells Analysis/LC-M3 Michigan
Amino acids and other small : . University of
i - E molecules Rat plasma Analysis/LC-MS s
Amino acids and other small University of
19 MS molecules Fat plasma Sample prep/LC-MS Michigan
Amino acids and other small ; Y University of
20 MS T e Fiat plasma Analysis/LC-M3 Michigan

23 MMR Human metaholites Human urine Sample prep/™MR RTI International -




Protocol detail view

@ Metabolomics Workbench : Prot. X +

< C
Protocol 14: EX00125-LCMS-method.pdf

# metabolomicsworkbench.org/protocols/protocoldetails.php?file_id=14

Download protocol 14: EX00125-LCM S-method.pdf

File 1D 14
File Name EX00125-LCME-method. pdf
Analysis S

Metabolite Class Human metabolites

Sample Type Human cells

Process Amalysis/LC-M3
Institute University of Michigan
Version 1

Submitter Stephen Brown

Date Submitted 2013-09-24

Comments Protocol for analyzing human cell samples using LC-MS

Studies that use this protocol

Institute
University of Michigan

Study ID
STO00016

Study Title Species
MPM-ALK. metabolic regulation Homo sapiens

Metabolomics Workbench Protocol Feedback

I

1

Analysis
MsS

Y
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Standards

@ Metabolomics Workbench : Met: X +
< c @ metabolomicsworkbench.org/standards/index.php i

Overview Request Available Compounds Compounds Approved for Synthesis All Compounds

Metabolite Reference Standards and Reagents: Overview

As part of the NIH Common Fund's Metabolomics Program, the Metabolite Standards Synthesis Cores (M55Cs) — RTI International & and SRI
International & — aim to synthesize and provide compounds to aid metabolite identification and guantification in the form of stable isotope-enriched
standards and derivatizing reagents that are not readily commercially available.

Several compounds have been synthesized and are now available for shipment.

Please note that this program has ended. The Metabolite
EStandards Synthesis Cores (MSSCs) are shipping out the |
‘remaining inventory, but will not be making more. We are
éfurthermore no longer accepting hominations for new
‘syntheses.

You may request compounds via the links below, but note
that some are no longer available.




Standards

— O
@ Metabolomics Workbench : Met: X +

< c @ metabolomicsworkbench.org/standards/index.php w B

Request Available Compounds

* Browse compounds that have been synthesized and
- _ o are available for shipment.

— * Search by Common name, InChikey, IUPAC name,

— Synonyms, PubChem CID, and Status

* [Download synthesis reports.

= Request aliquots of available compounds.

Browse / Search Compounds

= Browse all compounds approved for synthesis plus
the complete list of compounds, including all
nominations.

* Search by Common name, InChikey, IUPAC name,
Synonyms, PubChem CID, and Status

» Link to compound structure and detailed annotations.

Metabolomics Workbench Standards Feedback




@ Metabolomics Workbench : Met: X

< &

Search:

-+

Search standards

@ metabolomicsworkbench.org/standards/browse.php

Browse by Pathway Cassette

| | Submit -| Folates/1C metabolism

Fields searched:

» Epigenetics
Pentose phosphate

Common name, InChikey, IUPAC name, Synonyms, PubChem CID, Pathway
) » * HKrebs cycle
Caszsette, Status (case insensitive)

Structure

Common
Name
3

10-Formyl-tetrahydrofolic acid

11-keto-1,6,7-
trideuterotestosterone

11E-Hydroxyandrostenedions

* Miscellaneous/drugs

InChikey Isotopic Label Isotopic Label
Type Position
L L L
AUFGTPPARQZWDO-
YUZLPWPTSA-N
WTPMRGZHJLISBO-
FLOABYKESA-N
‘;{"’gf””zﬁf&ﬂjwﬂa‘ unlabelled parent
2y carbons 16,7

» Steroids/bioactive lipids

* Glycolysis

* Nucleotide pathways

*» Heagents

* Redox/coenzymes
* Branched-chain amino acid oxidation

Pathway
Cassette

T3

Folates1C
metabolism

Steroids/hioactive
lipids

Steroids/hioactive
lipids

Steroids/hioactive
lipids

MSSC
T3

RTI

RTI

RTI

RTI

Status
+4

Request
this
compound

completed REQUEST

REQUEST

completed

completed - REQUEST

completed ¥ REQUEST

wEw




The End



