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1 Executive summary
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For this deliverable D5.2 we have implemented a broadcast mechanism for

MetabolomeXchange to inform the metabolomics community about new or

updated data sets. The broadcast mechanism is based on the RSS 2.0

specifications (http://www.rssboard.org/rss-specification).

2 Project objectives

With this deliverable, the project has contributed the following objective:

No. | Objective

Yes

No

1 Enable the metabolomics community to be kept up-to-date by
implementing a data-broadcast mechanism.

3 Detailed report on the deliverable

3.1 Background

Within WP5.1 we developed a mechanism to aggregate and store meta-

data about publicly available metabolomics data sets into a central register.

This register can be accessed using a web browser and used to find data

sets of interest. This requires actively searching and looking for updates by

individual users. The idea behind WP5.2 is to make it even easier for

regular visitors of MetabolomeXchange to be notified of changes. The most

common and widely used technology on the Internet today to facilitate this

is RSS. RSS is a web content syndication format that allows content

providers to announce new or updated content.
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3.2 Description of Work

Implement a broadcast mechanism that allows visitors of MetabolomeXchange to

be notified after subscribing to data set updates.

3.2.1 RSS feed (server side)

MetabolomeXchange provides access to all or only the latest data sets formatted
as RSS 2.0. For each data set the RSS feed contains the link to the page of that
data set, title, description and publication date. De description contains the name
of the original repository, the name of the submitter and the data set abstract.
Additional provider specific meta-data is not included in the feed but only

accessible on the MetabolomeXchange site or API.

8 O 6 metabolomeXchange RSS feed x\+

Q) %wEB ¥ A

GJ' € @metabolomexchange.org/rss/?limit 15

Subscribe to this feed using | EJUve Bookmarks a

Always use Live Bookmarks to subscribe to feeds.

Subscribe Now

metabolomeXchange RSS feed X

26 5ep 2014 00:00

EBI - MetaboLights entry by esogin@hawai.edu Sogin: In light of global reef decline new methods to accurately, cheaply, and quickly evaluate coral metabolic states are needed to assess reef health. Metabolomic profiling can describe the response of
Individuals to disturbance (.., shifts in environmental conditions) across biological models and is a powerful approach for characterizing and comparing coral metabolism. For the first time, we assess the utilty of a proton-nuclear magnetic resonance

1) investigating technical, intra-, and inter-sample variation, 2) evaluating the ability to recover targeted metabolite spikes, and 3) assessing the
potential for tis method to ifferentats among coral Speces. Our results mdicate 1H-NMR profiing of Portes compressa corals s ighlyreproducibie and exPIis low evels of variabliy within and among calones. The g cxpuriomants wekdea
the sensitivity of our methods and showcase the capacity of orthogonal partial least squares discriminate analysis (OPLS-DA) to distinguish between profiles spiked with varying metabolite concentrations (0 mM, 0.1 mM, and 10 mM). Finally, 1H-NMR
metabolomics coupled with OPLS-DA, revealed species-specific patterns in metabolite profiles among four reef-building corals (Pocillopora damicornis, Porites lobata, M auubtrcoat, and Seratopors s Calecan,tose daa
indicate that 1H-NMR metabolomic techniques can profile reef-building coral metabolomes and have the potentia to provide an integrated picture of the coral phenotype in response to environmental change.

5 Sep 2014 00:00

EBI - MetaboLights entry by Gustav Nestor: Caloric restriction increases life-span of a number of different organisms including mammalian species such as dogs and rats. The underlying mechanisms are yet unknown, but appear to be related to
changes of the metabolism. In order to shed more light on the metabolic response of caloric restriction we here present the first NMR-spectroscopy based study of how the blood metabolite profies of rats are influenced by graded levels of caloric
restriction. The study involved three groups of obese rats exposed for five days to and 40% caloric restriction respectively. Blood serum samples from each individual were analyzed by 1H NR and the resulting spectra were subjected to
multivariate analysis by unsupervised (PCA) and supervised (OPLS-DA) methods. The analyzes revealed that a response to caloric restriction is clearly observable already at 20% caloric restriction. The metabolites that distinguish the metabolic profiles at
20% caloric restriction deviated to some extent from those at 40% caloric restriction. The metabolic profile changes indut caloric restriction were most clearly observed as an increased level of 3-hydroxybutyrate, and decreased levels of lipids and
pyruvate. These metabolic responses are in agreement with a switch in metabolism from anabolic pathways towards fatty acid catabolism and gluconeogenesis.

45ep 2014 00:00

EBI - Metabolights entry by Takeshi Furuhashi: In this study, we established a profiling method for wax esters and lipophilic compounds in e Y (GC-MS). Using this method, we compared accumulation
profiles of wax esters and lipophilic compounds between a wild type Euglena Z strain and a bleached SM-ZK strai

31 Aug 2014 00:00

E81 - MetaboLights entry by Lieven Van Meulebroek: Carotenoids are important secondary metabolites, which have been recognized as an essential component of the human diet because of their valuable beneficial health effects. With ths rationale,
there is a continuous aim to define the distribution of these compounds in plants, better understand their metabolism and try to increase their concentration levels in fuits and vegetables. This study aimed at eepening the knowledge on the regulatory
role of phytohormanes in carotenoid metabolism. More specifically, it was envisaged to reveal the phytohormones involved in the metabolism of 7-carotene, 7-carotene, Iycopene, lutein and zeaxanthin. For this purpose, the phytohormone profies of 50
1ot s were deined by i Nigh-resolton Orrap s Spacromay d evalatadwihrespec o the ssocaed carcanold concanrations Outa g vas paroried by iferencl eoresiontnd orthodonl s st souares
anlyses, Tois metabolamc 3pproach was sbe toreved S hyiohormonal metaboltes, which were asignedsrang nflsnce Varible imporance i Projction scores 0,89 tomards crotsnold metabolm, These metabales were defled 33
acid X the individual bolism was investigated by

Tecresion s (Fovloes 30,05, K3 varying between 0255 an 750 s concoded ha hese pryionermonesd e SCAT con o vl n i reqlaon f choteneld meabol T thereby g bt dom G opTeguAing
influences. As a result, this knowledge encloses the potential for improving tomato frit nutrtional qualiy by targeted control of agronomic conditions, exogenous use of plant bioregulators, or genetic engineering.

‘Aug 2014 00:00

EBI - Metabolights entry by Lieven Van Meulebroek: Carotenoids are important secondary metabolites, which have been recognized as an essential component of the human diet because of their valuable beneficial health effects. With this rationale,
there is a continuous aim to define the distribution of these compounds in plants, better understand their metabolism and try to increase their concentration levels in fruits and vegetables. This study aimed at deepening the knowledge on the regulatory
ol of phytohormanes i caotenoid metaboim, Morespeclfical, t was envisaged o evel the phytohormanes involved i the metabolsm of7-crotene, T-caotene, ycopen, uten and zeaxanthin. For thispurpose, the phytoformane profles of 0

tomato fruits were defined by using high-resolution Orbitrap mass spectrometry and evluated with respect o the associated carotenoid concentrations. Data mining was performed by differential expression and orthogonal partial least squares
anlyse, This metabolomic approach wasabi o revel  phyiohormonal metaboltes, which were ssioned strong infuence (Variae mportance i Projection scores 0,89 towards carotnald metabolsm, These meubalkes were derefed ss
ind cucurbic acid. Furthermore, the. the individual metabolism was investigated by

Tesresion s (Povlues 3005, K2 varying between 0255 an 760 s concuded ha hesepryionarmanesd Pve SGACAT Soniouing valo In th requlation f chrotened metaboli, therey exhibking both down- nd up-reguletng
influences. As a result, this knowledge encloses the potential for improving tomato fruit nutritional quality by targeted control of agronomic conditions, exogenous use of plant bioregulators, or genetic engineering.

31 Aug 2014 00:00

EBI - MetaboLights entry by Lieven Van Meulebroek: Carotenoids are important secondary metabolites, which have been recognized as an essential component of the human diet because of their valuable beneficial health effects. With this rationale,
there is a continuous aim to define the distribution of these compounds in plants, better understand their metabolism and try to increase their concentration levels in fruits and vegetables. This study aimed at deepening the knowledge on the reguatory
role of phytohormones in carotenoid metabolism. More specifically, it was envisaged o reveal the phytohormones involved in the metabolism of ?-caroten ne, lycopene, lutein and zeaxanthin. For this purpose, the phytohormone profiles of 50
tomato fruits were defined by using high-resolution Orbitrap mass spectrometry and evaluated with respect to the associated carotenoid concentrations. Data mining was performed by differential expression and orthogonal partial least squares
analyses. This metabolomic approach was able to reveal 5 phytohormonal metabolites, which were assigned strong influence (Variable Importance in Projection scores ? 0.89) towards carotenoid metabolism. These metabolites were identified as

Figure A: RSS feed showing the latest 15 data sets
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3.2.2 RSS feed (client side)

One of the biggest advantages about using the RSS web content syndication
format is the huge collection of compatible clients. Most popular mail clients can
handle RSS and present it as if it is an email. Others prefer an online-hosted
service like Feedly to read RSS feeds. The RSS feed has been thoroughly tested

with several RSS clients and based on feedback from users it works as expected.

3.2.3 Access and documentation
The MetabolomeXchange broadcast mechanism is available and accessible at

http://metabolomexchange.org/rss. All source files are available on the project

Github pages, together with accompanying readme files and license (Apache

License, Version 2.0):

GitHub (application):  https://github.com/leidenuniv-lacdr-abs/metabolomexchange

3.3 Next steps

As part of WP5.3, a “Tool that allows checking predefined information in the broadcast”,
we will provide to our users a more fine-grained filtering and search option to access the
RSS feed. Users will be able to subscribe to predefined information using key words to

filter out only the data sets of interest.

Publications

None.

Delivery and schedule

The delivery is delayed: OYes MNo
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6 Adjustments made

None.
7 Efforts for this deliverable

Institute Person-months (PM)

actual estimated

2: UL 6

1: EMBL-EBI 1

8:MPG 1

11:1PB 0.5

13:UB2 0.5

6:VTT 0.19

Total 9.19 12
Appendices

1. N/A

Background information

This deliverable relates to WP5; background information on this WP as originally
indicated in the description of work (DoW) is included below.
WP5 Title: Dissemination Pipelines

Lead: Thomas Hankemeier, UL

Participants: EBI-EMBL, LU-NMC, MRC, VTT, UB, MPG, IPB, UB2 and UBHam,

COSMOS Deliverable D5.2
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This work package will focus on developing and coordinating the infrastructure to easily
access, to process, store, and exchange metabolomics measurement and associated
experimental metadata.

0TS [P T WP5 Start date or starting event: Month 1
number
:Ii\:lc;rk TEEELE Dissemination Piplines
Activity Type COORD
m =
Participant o 1) <
— N T
number m Zz ) — ) m m o
= S5 X L o o o ) )
w 4 =2 = 2 2 = & &
= N ™ © ~ o — — —
Person-months 7 115, 2 1 2 |3 | 2 1 1 2
per participant

Objectives

This work package will develop the mechanisms for disseminating the data submitted to
all COSMOS partners to the other participating Metabolomics resources in the
consortium, and the community at large. The desired setup will enable users to submit
their data and metadata to any of the participating resources, whereupon it will be made
available automatically to all other repositories or participants who wish to access the
data, providing different, added value views of the data. Efficient user notification of new
datasets and access to metadata will be provided through RSS notifications, and a
central archive of such notifications. Reprocessed views of the data will also be
announced and registered through this mechanism.

Description of work and role of participants

Task 1: Dissemination pipeline Once metabolomics data acquired by one of the
COSMOS partners has been approved for public release (e.g. after assuring a certain
quality level or after statistical analysis or publication), specific metadata will be
automatically sent to all interested parties (all COSMOS partners and anyone interested
in the metabolomics community) through RSS notifications. Checking the content of the
metadata allows the receiver to decide if the dataset will be downloaded. The RSS feed
does contain information (e.g. an URL) how to access the metabolomics data, possibly
after checking authentication and authorization. The use-cases for this mechanism are
manifold and of high interest to our user communities. One case would be
experimentally derived standards. If a party is interested in a particular class of
compounds, say eicosanoids, it will be alerted whenever a new structure was submitted
so an update of their local database can be triggered. Secondly, based on a grouping of
metabolites according to tissue type, researchers interested in, for example, adipose

COSMOS Deliverable D5.2




tissue will be alerted whenever a new metabolite in adipose tissue is found. Finally this
will have obvious benefits for any large-scale model organism studies - e.g. yeast, C.
elegans, flies etc.

Task 2: Development of MetaboStore, a metadata archive for Metabolomics, serving as
an intermediate general-purpose component to feed into the stakeholder repositories. In
a later stage an RSS receiving party will be able to specify up front what kind of data is
of their interest. A tool will be developed that will alert the interested party only after
finding certain predefined information after processing the metadata. The same tool can
be used to query over all COSMOS studies ever released to the public by searching the
MetaboStore, a metadata archive for metabolomics data. Such a federated query could,
e.g., together with semantic queries, relieve individual Databases from managing
SOAP/REST/custom query interfaces. Standardized metadata together with WP3
allows querying over studies on sample level, metabolite level (identities), on
quantitative level (content of the dataset, reference data), on statistical data analysis
result level or certain combinations of these levels. TNO will give input on the
development of biological relevant queries and will develop essential ontologies, to
facilitate data exchange. With the standards defined in WP 2 and 4 this will actually be a
phenotype database on metabolism, and will be embedded in large e-infrastructures
such as ELIXIR and BioMedBridges to allow the data integration and interoperability
with important European initiatives. The data warehouse within the LU/NMC-DSP,
developed together with NuGO, consists of the generic study capturing framework
(GSCF), a simple assay module (for clinical chemistry data) and a metabolite centric
module, and is a candidate repository to store the relevant study (meta) data.

The user acceptance will be monitored through usage and download statistics provided
by the source code management site of our choice (SourceForge/Google Code).

In addition we will perform surveys as part of the last two annual stakeholder meetings.

Deliverables

No. Name m%l:::h
D 5.1 Tool that enables uploading of specific metadata to the MetaboStore 24
D5.2  Implemented data-broadcast mechanism 24
D5.3  Tool that allows checking predefined information in broadcast 30
D5.4  Tool that allows querying MetaboStore 30
D5.5 Usage statistic and downloads report 36

COSMOS Deliverable D5.2




