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1 Executive summary

The aim of this deliverable is to created tutorials for:
1. A web-based tutorial about “Metabolomics Data Deposition and
Dissemination” through out COSMOS.
a. Using video clips
b. Using Web based guide
2. A Web-base tutorial on introduction to metabolomics
3. A Web-base tutorial on data deposition to MetaboLights (metabolomics
experimental repository)
4. A Web-base tutorial on usage of data exchange formats developed by
COSMOS community

2 Project objectives

With this deliverable, the project has reached or the deliverable has contributed to

the following objectives:

No. Objective Yes No

1 web-based tutorial about “Metabolomics Data Deposition and X
Dissemination” through out COSMQOS

2 Video clip format X

7 Web-based tutorials X

COSMOS Deliverable D7.4.1
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Detailed report on the deliverable

Background and abstract

This deliverables’ main scope is to create e-learning, web tutorials and video clips
on “Metabolomics Data Deposition and Dissemination”, i.e. tutorials on the subject
of metabolomics, on data deposition to MetaboLights repository and on the data
format conversion workflows currently being developed by COSMOS such as
nmrML and mzML.

Description of Work

3.2.1 e-learning web-based tutorial for introduction to
metabolomics as a technology

This course provides a basic introduction into the rapidly emerging field of
metabolomics and its importance and applications (Figure 1). The level of the
course is basic and requires only an undergraduate-level understanding of biology
(Figure 2).

Learning objectives:

e Comprehend the purpose and importance of the field of metabolomics
e Describe some principles of metabolomics study design

e FEvaluate advantages and limitations of some analytical techniques used in
metabolomics studies

e Discuss some of the modern-day applications of metabolomics

The metabolomics online course is free and hosted by the EMBL-EBI training
website, one of the most widely used data resources within Europe. The course is
designed in a way that no previous expertise in metabolomics or bioinformatics is
required. The main idea is to encourage users to learn in their own time and at
their own pace about metabolomics in general. The courses could be repeated as

many times as required, or to just complete part of a course that is of interest.

COSMOS Deliverable D7.4.1
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Finally we provide links and means to access metabolomics resources at the

EMBL-EBI (Figure 3). The e-learning courses makes the most of EMBL-EBI data
resources and tools provided as well as links to other courses, workshops and

conferences.

This course is linked to resources from EMBL-EBI on metabolomics data
deposition and dissemination, such as MetaboLights
(http://www.ebi.ac.uk/metabolights) for metabolomics experimental data
deposition and ChEBI (http://www.ebi.ac.uk/chebi/) a resource on small molecules
and metabolites and finally Reactome (http://www.reactome.org) for chemical
reaction. ChEBI, EMBL-EBI’'s database of Chemical Entities of Biological Interest,
is a freely available, manually annotated database of small molecular
entities (molecules not encoded by the genome). These could include any
constitutionally or isotopically distinct atom, molecule, ion, ion pair, radical, radical
ion, complex, conformer, or anything else that is a separately distinguishable
entity. ChEBI focuses on chemical nomenclature and structures, and provides a
wide range of related chemical data such as formulae, links to other databases
and ontology for the chemical space. It aims to bridge the gap between small
molecules and the macromolecules with which they interact in living systems.
Reactome, aims to represent all human biological processes as interconnected

molecular events or 'reactions’.
The link for this course can be found here:

http://www.ebi.ac.uk/training/online/course/introduction-metabolomics

COSMOS Deliverable D7.4.1
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Train online

Training | Train online Home = Course list | Glossary = Support & Feedback | Log in / Register

Services  Research Training = About us

training » online » course-list » introduction-metabolomics

Course content

An introduction to metabolomics
What is metabolomics?
The importance of metabolomics
Designing a metabolomics study
Metabolomics resources at the EBI
Summary

Check your learning

Learn more

References

Contributors

An introduction to metabolomics

This course provides a basic introduction into the rapidly emerging field of metabolomics and its

importance and applications.

An under level ing of biology would be an advantage.

Average:
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Reza Salek Beginner 1 hour

Chemical biology

Learning Objectives

Comprehend the purpose and importance of the field of metabolomics
Describe some principles of metabolomic study design

Discuss some of the modern-day applications of metabolomics
Access metabolomics resources at the EBI
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Find us at...
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Evaluate advantages and limitations of some analytical techniques used in metabolomics studies

Figure 1General layout and landing page of the e-learning website

EMBL-EBI

Train online

training » onling » course-list »

Training | Train online Home : Course list ; Glossary ; Support & Feedback : Log in / Register

Course content

An Introduction to metaboiomics

£ What Is metabolomics?
Small molecules

The metabolome and metabolic
reactions

 The importance of metabolomics
& Designing a metabolomics study
Metabolomics resources at the EBI
Summary

Check your learning

Learn more

References

Contributors

What is metabolomics?

Metabolomics is the large-scale study of small A known as within

cells, biofluids, tissues or organisms. Collectively, these small molecules and their interactions within a
biological system are known as the metabolome.

mRNA protein metabolite

¥ ¥ ¥

transcriptomics  proteomics metabolomics

genomics

Figure 1 An overview of the four major "omics" fields, from genomics to  metabolomics .

Just as genomics is the study of DNA and genetic information within a cell, and transcriptomics is the
study of RNA and dif i

Services Research Training About us

Popular

Train online
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Funding

Find us at...

1 Open days and career
days

onference exhibitions
EMBL courses and

s

Genome campus events
ence for schools

in mRNA exp is the study of and

products of  metabolism , which are influenced by both genetic and environmental factors (Figure 1).

is a powerful h because and their unlike other
"omics" measures, directly reflect the underlying biochemical activity and state of cells / tissues. Thus
ics best rep the

< An introduction to metabolomics Small molecules >
EMBL-EBI . Services Research Training Industry About us
News By topic Overview Overview Overview Overview
Brochures By name (A-2) Publications Train at EBI Members Area Leadership
Contact us Help & Support Research groups Train outside EBI Workshops Funding

Figure 2 Course general layout page
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EMBL-EBI
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Course content Learn more Popular
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B The Importance of metabolomics Find us
& Designing a metabolomics study Review articles Funding
i icles:

Metabolomics resources at the EBI
Summary o Patti, G. 1., Yanes, O., & Siuzdak, G. (2012). T : the apogee of the omics Find us at...
pe e — trilogy. Nature Reviews Molecular Cell Biology, 13, 263-269.

o Ly, H. (2012). Mass spectrometry-based metabolomics towards understanding of gene functions Open days and career
e with a diversity of biological contexts. Mass Spectrometry Reviews, 32, 118-128. days
References Conference exhibitions
Contributors Recommended courses EMBL courses and

events

Genome campus events

o Train online courses available: Science for schools
e Metabolights: quick tour

o | ChEBI : quick tour

o Reactome : quick tour

. exploring and ing biological

Face to face workshops:

EMBL-EBI hosts an annual EMBO Practical Course on
i ioi ics for Life Scienti: Materials and

< Check your learning References >

Figure 3 links to resources from EMBL-EBI on metabolomics data deposition and
dissemination, such as MetaboLights for data deposition and ChEBI for resource on small
molecules and metabolites and finally Reactome for chemical reaction

3.2.2 e-learning web-based tutorial on metabolomics deposition
and dissemination

This course gives an overview as well as an introduction to MetaboLights, the first
general purpose, open access repository for metabolomics studies, their raw
experimental data and associated metadata, maintained by one of the major open

access data providers in molecular biology (Figure 4).

MetaboLights consists of two distinct layers:

1) arepository, enabling the metabolomics community to share findings, data
and protocols for any form of metabolomics study;

2) a reference layer of curated knowledge about metabolite structures and their
reference spectra, as well as their biological roles, locations, concentrations, and
raw data from metabolic experiments.
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Course content What is MetaboLights?
MetaboLights: Quick tour
What Is MetaboLights? Metabolights is the first general purpose, open access repository for metabolomics studies, their

raw experimental data and associated metadata , maintained by one of the major open access data

What can | do with MetaboLights?
providers in molecular biology (Figure 1).

Searching and visualising data in

B The identification and quantification of metabolites can provide unique insights into the metabolic
Getting data from MetaboLights processes that are taking place in the cellular environment. Metabolic profiles taken from body fluids
Submitting data to MetaboL ights have the potential to act as biomarkers for many different diseases, an approach that has already
Get help and support on shown value in, for example, heart disease and diabetes, the effects of diet and interactions with the
MetaboLights environment.

Contributors

Metabolights consists of two distinct layers:

@ Print Course 1) a repository, enabling the metabolomics community to share findings, data and protocols for any

form of metabolomics study; ome campus events

2) a reference layer of curated knowledge about metabolite structures and their reference spectra,
as well as their biological roles, locations, concentrations, and raw data from metabolic experiments.

The effectiveness of metabolomic profiling methods depends on the availability of public open data
across a broad range of experimental methods and conditions. The MetaboLights repository seeks to
fulfil this requirment.

Metabolights is specifically designed to build on prior art and to extensively collaborate with the
existing databases, ensuring that data are exchanged and that assimilation efforts target gaps in the
knowledge available worldwide.

i, : —J
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Metabolights Download Submit
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Ut 94 cpian  yas ke = updutn &
revenly sivmtiad sty

Figure 4 An e-learning course on overview and the usage of MetabolLights,
metabolomics data deposition and dissemination resource

This course assists with using MetaboL.ights to:

e Find metabolites and related metabolomics studies by searching a wide
range of associated metadata.

e Filter your search results on species, techniques and metabolites.
e Submit public or private studies.

e Steps required for receiving a stable and unique accession number that
can be used as a publication reference.

e Share private studies with collaborators/peer reviewers.
e Download public metabolomics studies for further analysis.

e Retrieve molecular information from ChEBI or other linked compound
databases.

Link to the resource:

http://www.ebi.ac.uk/training/online/course/metabolights-quick-tour-0
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3.2.3video clips (YouTube channel) on metabolomics deposition
and dissemination

We have created and populated a Google plus account linked to a YouTube
channel account dedicated for COSMOS related video based tutorials focused on
metabolomics data deposition and dissemination. Using the facilities based on
EMBL-EBI campus and the Wellcome Trust Genome media center, we have
created video clips on how to collect metadata and the submission steps required
for data deposition into MetaboLights using ISA-Creator tools. This channel will be
successively expanded to include additional tutorial videos, e.g. on metabolomics

data standard conversions.
The COSMOS channel can be found at:

https://www.youtube.com/user/cosmosfp7

YouD* =- Q

ft What To Watch

sssssssssssss

© Browse channels O Featured Channels

\\\\\\\\\\\\\
Popular channels on
@ cosmos intian YouTube
|
|

Enablo

In addition we have linked our account with UOXF partner (University of Oxford)
that develops ISA-Tools with their video based tutorial and hands on usage of the
ISACreator and OntoMaton -- Ontology Search &Tagging for Google

Spreadsheets. OntoMaton, a tool which allows users to search for ontology terms
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and tag free text right in Google Spreadsheets. This video clip aims to introduce

ISA-tools, and to provide instruction on how the tools work.

https://www.youtube.com/user/isatools

YouD

isatools

Home  Videos  Playlists  Channels  Discussion  About

»

What to watch next Recent activity

.vi - o
= T 2012-07-23.mp4

g Upeaded fvear a0

22.mp4

m uploaded 2 years ago

ton-by-ISA-Team-

- ISAcreator-basics-2011-11-

e You recently watched
ISAcreator-wizard-2011-11-22.mp4
by isatools 69 views - ISAconfig-part4-2011-11-

22.mp4
— m isatools 42 views
Uploads
e a |
warcHed

We also have created a comprehensive step-by-step guide on data deposition

into MetaboLights using Google documents. This online document and tutorial

would be continually updated and modified with new changes as required by

MetaboLights repository. This document can be found at:

https://docs.google.com/document/d/1kvBdnlelnVr1UMyV-sm91w2uK IfkU11Rx-

uxvILOFU/view

3.2.4Web-based tutorial data format exchange

nmrML is one of the new standards that are being developed within the COSMOS

project and will hopefully adopted by a wide academic and commercial

COSMOS Deliverable D7.4.1
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stakeholders. Its development requires collaboration with partners outside the

consortium, including the wider NMR and metabolomics community. Our goal is
to obtain an agreement on an open defacto standard NMR file format, which
would be proprietary independent, and which can be implemented into any
software used for NMR data exchange and processing. So far we have
established a collaborative effort within the nmrML work-frame (multiple EU
partners) with David Wishart’'s metabolomics groups in Canada. For the COSMOS
nmrML subgroup, we have a separate website based on the MediaWiki platform
to host and share information related to developments of the nmrML file format,

please see: http://cosmos-fp7.eu/nmrML/. The user base would eventually be

open to the public for anyone interested in the nmrML file format to participate and
to contribute to the documentation. Implementing the Wikimedia service fulfills the
requirements of making available the results of the collaborative nature of
COSMOS with the wider metabolomics and NMR community.

nmrML Example Instances

nmrML|  @n HMDB reference spectrum (Varian)

This spectrum is a refererence 1H NMR spectrum of 2-Ketobutyric acid. The sample was collected at a concentration of 50 mM at pH 7.0 in H,O and refereced to

DSS and was collected on a Varian 500 MHz Inova Spectrometer using the first transient of the tnnoesy-presaturation pulse sequence. This spectrum is one of the
— reference spectrum created by The Human Metabolome Project (University of Alberta) as part of a project cataloguing all detectable metabolites in the human
metabolome.

View example | Download nmrML file | Download original FID

nmrML| @ metabolite profiling experiment (Varian)

This spectrum is from a metabolomic profiling experiment Humuilus lupulus L. The spectrum was recorded on a Varian VNMRS 600 NMR spectrometer operating at
a proton NMR frequency of 599.83 MHz using a 5 mm inverse detection cryoprobe. 1H NMR spectra were recorded with the following parameters: digital resolution
— 0.367 Hz/point (32 K complex data points); pulse width (pw) = 3 Is (4°C); relaxation delay = 23.7 s; acquisition time = 2.7 s; number of transients = 160.

View example | Download nmrML file | Download original FID

nmrML|  PhenoTom 2013 (Bruker)

This spectrum s from a profilng L The spectrum was recorded at 500.162 MHz on a Bruker Avance Il
spectrometer using a 5 mm probe flushed with nitrogen gas and an electronic reference for quantification (ERETIC2).

View more details ... | Download nmrML file | Download original Raw Data

View more examples in the GitHub repository

Aside from the documentation in the nmrML wiki, a Github repository for the
format exchange has been setup and it in use. We have created browser friendly
HTML tutorial resources, which elaborate on typical reoccurring format conversion
workflows and can amplify each step with initial examples of data in the respective
formats. The particular data examples require constant updating to match the

upcoming XSD changes, which are needed to allow re-use of the Open MS
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semantic data validator software. A placeholder-landing page for the nmrML

format tutorials can be found under http://nmrml.org/tutorials/

A PowerPoint presentation which contains the following conversion scheme can

be found:

https://github.com/nmrML/nmrML/blob/master/docs/SchemaDocumentation/n

mrM at PSl.pptx

Raw data

Preexisting open formats
JCAMP-DX

Parser Workflows & Format Conversions

Enriched data
Proprietary Vendor Formats
Bruker or Varian
JAVA parser Python parser 'SA Tab
by D. Jacobs, by M. Wilson, Alberta
Bordeaux
Context enrichment

e.g. adding sample source
nmrML
manual

conversion
l nmrlO R package
by S. Neumann, Halle

Other Parsers

Processed data

Visualisations
e.g. nmr spectra viewer

Statistical processing Metabolomics DBs

e.g. R, INMR, Batman

3.3 Next steps

Metabolights, HMDB,

1. Adding more content to the COMSOS YouTube channel

2. Providing similar video clips or tutorials on usage of other resources with
COSMOS partners

3. Extending the data format exchange tutorial for nmrML and mzML related

to metabolomics.

COSMOS Deliverable D7.4.1



4 Publications

N/A

5 Delivery and schedule

The delivery is delayed: Yes MNo

6 Adjustments made

No adjustments done

7 Efforts for this deliverable

1317

Institute Person-months (PM) Period
actual estimated

1:EMBL-EBI 1 6 18

13:UB

12:IPB 1 (in kind)

14:0XFU 1 (in kind)

Total 3

Appendices of websites

1. http://cosmos-fp7.eu
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http://cosmos-fp7.eu/nmrML/

www.nmrml.org

https://github.com/nmrML/nmrML/tree/master/docs

http://sourceforge.net/projects/cosmos-fp7/

http://www.ebi.ac.uk/training/online/course/introduction-metabolomics

http://www.ebi.ac.uk/training/online/course/metabolights-quick-tour-0

https://www.youtube.com/user/cosmosfp7

https://www.youtube.com/user/isatools

10. http://nmrml.org/tutorials/
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Background information

This deliverable relates to WP7; background information on this WP as originally
indicated in the description of work (DoW) is included below.

WP7 Title: Outreach and Training
Lead:Ulrich Gunther, UBHam
Participants: Ulrich Gunther

This work package will provide a close link between the COSMOS consortium and
the wider metabolomics and the biomedical community. We will raise community
awareness for the services provided by the COSMOS consortium, from data
submission support to different views on metabolomics data, but also for the
increasingly stringent requirements for data availability as part of the metabolomics
publication process. Through the existing framework of the Metabolomics Society,
we will ensure broad community input into the services developed by the COSMOS
consortium and the standards for Metabolomics data representation developed in
this proposal. This deliverable relates to WP7; background information on this WP as
originally indicated in the description of work (DoW) is included below.

0TS [P T WP7 | Start date or starting event: Month1
number
:Ii\:lc;rk package Outreach and Training
Activity Type COORD
o
Participant 0 O %
number m P T
= S o0 [a)
w O ) )
~ AN N~ ~
Person-.m_onths 8 > 4 8
per participant

Objectives

1. Provide link between the COSMOS consortium and the wider metabolomics
and the biomedical community

2. Raise community awareness for the services provided by the COSMOS
consortium

3. Collect broad community input into services developed by the COSMOS
consortium

Description of work and role of participants

We will initially employ the usual channels for the disseminations of COSMOS

COSMOS Deliverable D7.4.1
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standards, including scientific publications, and workshops and presentations at
metabolomics conferences to reach the wider metabolomics community.

The project will plan activities adequately resourced devoted to dissemination for
specialised constituencies and general public, in particular for awareness and
educational purposes. The dissemination plan deliverable will consider adequate
messages about the objectives of the project and its societal and economic impact.
The tools we will use will include web-based communication, press releases,
brochures, booklets, multimedia material, etc. The 'dissemination material' will be
regularly updated to provide the latest version of the project status and objectives.
Electronic and/or paper versions of this 'dissemination material' will be made
available to the Project Officer beforehand for consultation and upon its final release.
In all material produced in all dissemination activities we will properly acknowledge
the source of funding by prominently placing the FP7 logo and the European
Commission logo.

We will create and maintain the consortium website in an open source content
management system. The website will have an EU domain such as www.cosmos-
fp7.eu. This website will have a specific COSMOS branding with a professionally
designed COSMOS logo to reflect the collaborative and international nature of the
consortium. The COSMOS website will allow for content management by the
partners, additional component(intranet, calendar, web site search), advanced
analytics, functional testing, and communication via mailing lists. COSMOS will also
build close links between the COSMOS consortium and the European and
International metabolomics community, and the wider biomedical community. For this
COSMOS will build on existing links with other EU and International initiatives (e.g.
EU projects including the ESFRI infrastructures ELIXIR, BioMedBridges, EU
Openscreen, and the IRSES WordWide NMR to build links international stakeholders
in China, specifically the Wuhan metabolomics center, India, and South America).
Moreover, COSMOS will build links metabolomics groups in Canada (HMDB,
Wishart) and the US (BMRB; see letters of support), both running major
metabolomics WEB portals. COSMOS will also build an intensive dialog between
mass spectrometry and NMR instrument vendors, search engine providers,
experimentalists, data resources, and journal offices. This will require travel funds for
all COSMOS stakeholders. Stakeholders are key members and opinion makers of
the wider metabolomics community worldwide, in particular the USA, Canada and
Japan. These will be invited to workshops and the annual stakeholder meetings
where COSMOS standards are disseminated. COSMOS will react dynamically to
requests from participants and outside advisors. The stakeholder meetings will
preferably be held attached to the annual Metabolomics Society meeting or the
MetaboMeeting, where the maijority of the metabolomics community is present.

Two ELearning WEB tutorials on “Metabolomics Data Deposition” through COSMOS
will be made available through partner websites, links from conferences, and
announcements on the project web site. The tutorials wil Ibe step-by-step 20-30
minutes guides to “Metabolomics Data Deposition and Dissemination through
COSMOS". These tutorials need to be carefully scripted, rehearsed and produced in
the Media Production room of the Wellcome Trust Genome Campus. We expect that
COSMOS standards will be adapted quickly considering this wide-spread array of
dissemination channels involved.

Task 1: Development of outreach material (Website, flyer, brochures, etc)

Task 2: Publication of results in scientific journals

Task 3: Presentation of work of the consortium at conferences, in particular the
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MetaboMeeting and the annual meeting of Metabolomics Society.

Task 4: Development and dissemination of a web tutorial about the workflows and
standards developed in this consortium.

Task 5: Provide training workshops on Metabolomics data deposition, dissemination
and access through the general EBI outreach department. (EMBL-EBI)

Deliverables

No. Name mlz:::h
D7.1.1 Outreach activity plan (including publications) 2
D7.1.2 Updated Outreach activity plan (including publications) 12
D7.1.3 Updated Outreach activity plan (including publications) 24
D7.2 Report on the COSMOS consortium website 2
D7.3.1 Report on annual stakeholder meetings 12
D7.3.2 Report on annual stakeholder meetings 24
D7.4.1 Web-based tutorial 18
D7.4.2 Updated web-based tutorial 24
D7.5.1 Report about training workshops 24
D7.5.2 Report about training workshops 36
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