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What is Bioinformatics?

e The science of storing, retrieving and analysing
large amount of biological information

* Aninterdisciplinary science involving
biologists, biochemists, computer scientists
and mathematicians

e Atthe heart of modern biology




Find more Tara facts and figures

" BT 2/ at http://bit.ly/1PK8ySN
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The distance sailed by the

Tara Oceans expedition
= over 1140 days (2009-2013).

Scientists from 40 nations

X i Leareaofthe world’s oceans stopped at 210 stations to
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11,535
gigabytes

The size of the Tara
datasets in the
European Nucleotide
Archive as of May
2015. This represents
12,581 gigabases -
roughly equivalent to
135 fully sequenced
human genomes.

35,000 samples

The scientists on the Tara Oceans
expedition helped collect, pack
and ship around 35,000 samples of
plankton and water.

40 million genes

This is the largest DNA sequencing effort
ever done for ocean science. The genetic
sequences collected could represent tens
of thousands of new species (bacteria,
single-celled organisms, viruses) and new
ecosystem interactions,

7012 datasets

As of May 2015, the European Nucleotide Archive
hosts data on 75% of the molecular samples collected
- still more are listed in the PANGEA sample registry.
This is one of the richest and most consistently
described molecular sample collections in the public
domain, and it is freely available to everyone.

More samples, from the Polar Circle 1 .
expedition, will be submitted in 2015. N . a
i 4 Unlimited

Potential to discover

new things about life
in the world's oceans,

Considering the size of the world's oceans,
there is much, much more to discover.

www.ebi.ac.uk/services/tara-oceans-data

The data challenge:
Geographic spread

Data production sites increasing
across Europe

lllumina seq. sales up 18 % in 2015

New emerging sequencing
technologies

Number and size of projects
Increases

el

Ir



Data growth in the
life sciences
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Total disk storage at EMBL-EBI .
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We generate data faster
than we can deposit it

24 hours
DNA sequencing

~100 GB

Mass spectrometry

~4TB

Microscopy

~4TB

Network file transfer rate

100 Mb

~5 hours

~4 days

~4 days
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Data resources
in life science

el e sl L el L Structure Metabolic and signalling p...

1800

databases

RNA sequence

Protein sequence Human and other vertebrate genom...

Other

Microarray and...
Organelle

Human genes and diseases Sk

Nucleic Acids Research annual Database Issue
and the NAR online Molecular Biology Database Collection in 2012.
MY Galperin, GR Cochrane — Nucleic Acids Research, 2011

Proteomics




ELIXIR

ELIXIR connects national bioinformatics

centres and EMBL-EBI into a sustainable
European infrastructure for biological
research data

[ medicine ]

[ agriculture ]

bioindustries _ _
ELIXIR underpins life
science research — across
[ environment ] academia and industry

elixir



A distributed infrastructure to scale with the challenge

* ELIXIR Nodes build local bioinformatics
capacity throughout Europe

* ELIXIR Nodes build on national strengths and
priorities

e 20 members and one observer

* Over 140 institutes involved in ELIXIR Nodes

®
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ELIXIR-EXCELERATE

Five technical platforms

Data

(((

 Interoperability
&= Tools
B Compute

£ Training

Four use cases

@ Marine metagenomics

Crop and forest plants

A Y3
...............................

;g Human data

' Rare diseases

69 www.elixir-europe.orqg , @ELIXIREurope


http://www.elixir-europe.org
http://www.elixir-europe.org

ELIXIR in the
innovation chain

EMBL EBI Data generated on research projects Over 8,000 patents in

198 000 direct active is captured by ELIXIR and made 2014 quoted
bioinformatics

users during 2015, available again or

accessing data 88 million repositories

times.
Innovation in life

ELIXIR provides .

P . sciences creates new

FAIR data services technologies and

to enable R&D g

and innovation products e.g.
bioactives
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Bioinformatics in the
marine domain Veccine

Marker-assisted /

selection of Bioprospecting —
farmed fish hunting for novel
enzymes and
compounds
Monitoring
pollution Monitoring and

optimizing RAS
biofilters

®
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Function and ecology of the oceans



Enhance utilization of
the marine biological data

* Need meeting points

 Stakeholders meetings, networks etc.
 ELIXIR SME and Innovation forum

 Collaboration (e.g. ESFRI cluster projects -
EMBRIC, CORBEL)

* Training

* Provide training to researchers and industry
end users




Enhance utilization of
the marine biological data

e Domain specific data resources
 Specialised marine databases

» Reliable and sustainable

Data, Contextual

e Standardization
- Data (e.g. raw sequence data)
+ Contextual data (samples and sampling)

« Metadata (provenance and tracking)

elixir



Enhance utilization of
the marine biological data

e Build domain specific tools and pipelines
for processing, analysis and visualization

« Compute, storage and archiving

* Access to domain specific databases

* Data integration
* Integration of different datatypes

« Combining data residing in different sources




Thank you ! Contec

elixir

Nils Peder Willassen: nils-peder.willassen@uit.no

Mail-list: marine-community-bounces@elixir-europe.org

Web-site: https://www.elixir-europe.org/excelerate/marine

www.elixir-europe.org

,@ ELIXIREurope m /company/elixir-europe
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