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F&N Community

Why a food and nutrition community?

ELIXIR focusses on Biomedical data on health (unhealthy subjects)

* Healthy citizens

* Social science

* Psychology

* Food composition
* Food preparation

e Effect food on health



ELIXIR F&N

F&N community and the connection to ELIXIR

(FAIR) data
Tools

Interoperability
Training F&N data users

ELIXIR




ELIXIR F&N F1000 paper

Bioinformatics needs (1)

Standardization/Interoperability
* Terminology: ontology development (not all relevant ontologies for F&N are in place and managed)
« Standardization of questionnaires (Questionnaires are hardly aligned)
* Tools for standardization (Tools for standardization are not always available to F&N scientists)
* Training on FAIR data principles (not all F&N scientists know how they are share FAIR data and where to find help)
e Technical interoperability solutions
Data availability
* Data formatting standards for food and nutrition datasets and their related ‘omics’.
e Connectivity of structured datasets (Diet intake, Health, Food composition, Consumer data, omics)

e Rich meta-data capture (not all datasets have enough meta-data to be reusable)

e Ethical compliance and approval (including consent: Authorization and authentication including permissions registry and confirmation
of informed consent and added purpose binding) and/or statements on data anonymization.

e Queries and tools to find datasets



ELIXIR F&N F1000 paper

Bioinformatics needs (2)

Data reuse

 Complex data integration (including omics and personalization) with specific focus on metabolomics and
microbiome

* Hardware for analysis
* Software and pipelines for analysis
* Interaction with consumers (onboarding and transparency)

e Training on data reuse
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Bioinformatics needs (3)

Advocacy and training

e Researchers and governmental organizations publish research documents to spread knowledge but hardly publish data (raw or
modified). Convincing arguments and incentives must be created to consider publication of documents of equal importance as

publication of data.

* Training/Capacity Building on FAIR data and standards (not all F&N scientists know the FAIR principles and are aware of the standard’s
importance to align their data management plans with FAIR principles and where to find support)

Tool and service availability and interoperability
* Make also tools and services available with which data can be analyzed, visualized and manipulated

* Need for alignment of existing and new analysis software with ELIXIR existing ELIXIR efforts (e.g. microbiomics/GALAXY and similar
dataflows)

* Public and private repositories must be integrated in such a way that it allows users to easily transfer data into existing tools for their
data processing. This would lead to a landscape of repositories and tools where an arbitrary number of systems can be connected or

chained to perform data analysis.

Networking actions

* Interaction with consumers (onboarding and transparency) and other stakeholders such as F&N researchers, policy makers, educators,
industry, hospital and patients

* Alignment with European Open Science Cloud (EOSC) strategy for sustainable long term data reuse and other initiatives
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Alignment with ELIXIR Platforms

* Data Platform > DASH-IN: align with ELIXIR resources
* Tools Platform - tools provided and used by the F&N community will be registered in the bio.tools registry

* Interoperability Platform = F&N data must be interoperable in order to align with other data sources.
Extension of the current metadata standards toward food and consumer science is needed

* Compute Platform = Computing power necessary for the analyses. The community should have a helpdesk
that knows the access points for compute platforms

* Training Platform = Courses from the F&N community (e.g. FNS-Cloud, NuGO) can be registered in TeSS
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Alignment with ELIXIR communities

* The Federated Human Data community for long-term strategies for managing and accessing sensitive human data and
connecting consumer and patient data

* The Rare Diseases community for privacy issues on the individual data and describing phenotypes.
* The Marine Metagenomics (Microbiome) community for the solutions in the area of microbiome/metagenome analysis.

* The Biodiversity focus group for the accessibility to taxonomic and molecular data (including other metadata) related to the
species described so far (biodiversity catalogues).

* Plant Science community for the link between plant science in general and plants as food compounds.
* The metabolomics community for readouts of intake and health
* The toxicology (not yet an approved community) on describing phenotypes

* The newly developing Microbiome community and the Microbial Biotechnology community for two different microbiome
approaches

* The Machine learning focus group for complex data integration (including omics and personalization) with specific focus on
metabolomics and microbiome, and software and pipelines for analysis.

e (other Communities are Proteomics, Galaxy, 3D-Bioinformatics and Intrinsically Disordered Proteins)
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Key F&N community challenges

Measure a health effect 2 Define individual health status

Every individual has different dietary needs - Develop
individual advice (e.g. what advice is needed for an individual
at risk for a non-communicable disease)

Quantify what individuals have eaten (standard is
questionnaires but these are very unreliable > Complex
dietary and food intake biomarkers



ELIXIR F&N

Implementation study: Food, microbiome & health

*  FNS-Cloud (DIME study, ontology, FAIRspace)
e JPIINTIMIC Knowledge platform



FAIR meta-data availability through PhenotypeDB




F&N resource

Nutritional issues

e Large background on treatment (many measurements
needed)

Week 5 Week 10

* Broad effect (many different processes)

Group 1

Placebo Supplement mix

Group 2 Supplement mix Placebo

* Seasonal effect (cross-over design essential)

— Data integration essential



F&N resource

Structured meta-data

16



Adding meta-data



INTIMIC KP

JPI HDHL INTIMIC knowledge platform



INTIMIC KP

AIM of INTIMIC KP

* Foster transnational and multidisciplinary collaboration and
networking in order to accelerate, further develop and
increase the impact of intestinal microbiome research
related to human health



INTIMIC KP

Deliverables of the KP
(https://dashin.eu/jpi-kp)



INTIMIC KP

Results: Data (https://dashin.eu)

Expansions of the Phenotype database standards with (microbiome)
standards

Observational study data
Intervention study data
Microbiome data

Other omics data (food, processing, fermentation, Food-Biomarker, physical
activity, metagenomics, metabolomics)

Many datasets available in a standardized way (also for studies
focusing on prebiotic)

Cleaned set from literature of infant studies download (on the KP
website)

Data of some open data sources is made FAIR

Raw data
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Results: ANALYSIS

Better insight in the background of the variation in the measures >
needed for better and more standardization

Region for 16S PCR (please note that some species may not be detectable)
Databases/ bioinformatics pipeline
Sample preparation

Shotgun metagenomics is the future, but standardization is even
more challenging

Population (biological) variance is often overwhelmed by the
combined technical variance

The core human microbiome is difficult to strictly define

Functional microbiome is shared with other host species
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Results: Tools & other output

e SOP databank in place

* Definition of and list of functional foods

* Described connection food microbiome and gut microbiome

* Web-interface (easyPubmed) for literature review (will be on the KP website)

* |nventory of for models and model organisms (intimicdb.com registration needed) -2
including specimens, isolates

* Training material collected on the website
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Impact

* False positives and negatives should be removed in the analysis for more societal impact
* The microbiome is heavily affected by the diet, including the food microbiome

* Definition of functional food

e Dysbiosis can be diagnosed

* The microbiome is clinically relevant to many diseases and from a diagnosis and
intervention point of view

* The core human microbiome will help here, but the road is long



ELIXIR implementation study

This implementation study describes the integration of microbiome,
metabolomics and dietary data of nutrition studies, as a first example how
the F&N Community can benefit from ELIXIR and vice versa

* WQP1 - Collection of relevant datasets & training = Workshop

*  WP2 - Development and implementation of microbiome standards 2>
Workshop

*  WP3 - Development and implementation of metabolomics standards =
Workshop

* WP4 - Integration of study (meta)data, microbiome and metabolome >
Hackathon



ELIXIR F&N

Expected outcomes

* A better interaction between ELIXIR and the F&N Community

e Unify the RICHFIELDS, ENPADASI and FNS-Cloud requirements and
ontologies

* Link standards and ontologies with other standardized ones (provided
through ELIXIR).

* Standardization in consumer and human nutrition science (to be able to
analyze food behavior)

* Show the modulating effect of food on the human gut microbiome and
health



FNS —Cloud Brussels

Thank you!

.

Jildau.bouwman@tno.nl



INTIMIC KP

Insights in microbiome analysis



Many differences in ringtrial
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Training developed in the KP
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FAIR data availability through DASH-IN

Interventions studies
with Raw data

Schematic diagram of a multi-site DataSHIELD infrastructure

Marcon et al. PLOS Comput Biol 2021
Gaye et al. IntJ Epi 2014
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SOP databank in place (collected via survey)
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A human core microbiome is hard to define



Tools developed in INTIMIC KP

Manuscript: From
association to causative
studies on gut
microbiota composition
and impact on
metabolism and

immunity

jod Databsg

Extension of the Ontology for nutritional studies
(ONS: ENPADASI) with fermented foods and
functional foods

se .
FOBI: Food-Biomarker Ontology




INTIMIC KP

Structure INTIMIC-PH

André Gessner

Maria De Angelis
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& Jildau Bouwman
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Matthias Laudes
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& Jildau Bouwman



INTIMIC KP

Scientific Impact

e Presentations and publications (most open access):

20 publications in the special issue of nutrients ‘Connection between microbiome, lifestyle and diet’

18 direct publications of the knowledge platform

Studies available via DASH-IN for future work

https://dashin.eu/jpi-kp/pages/home/



https://dashin.eu/jpi-kp/pages/home/

