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EC-US Workshops

» Genomic Approaches for Studying the Marine
Environment and Resources
Bremen, 12-13 May 2005

» Cyberinfrastructure Resources for Genome-Enabled
Research on Microbial Life and the Marine Environment
Arlington, September 9-11, 2007

» At the Interface of Marine Microbial Ecology and
Biotechnological Applications
Principality of Monaco, October 12-14, 2008

» High Throughput Technologies and their
Application/Influence on Marine Microbial Genomics and
Biotechnology
Washington, October 10-12, 2010



The Marine Ecosystem: A Complex System

Microbial food web

» Where are
we?

Particulate carbon flux to mesopelagic zone

DelLong et al., NATURE | Vol 437 |15 September 2005



Ecosytems Biology

» What do we
want?

Cell sorting, isolation
and cultivation
Genome libraries
Bioinformatics

Design, engineer and field test new
sensors/instruments for autonomous
genomic and metabolic measurements

Adaptive sampling

DMNA arrays, QPCR and proteomics
Field experiments including
substrate uptake and
growth kinetics

Data and
information synthesis
Food-web model
development

Microbial
biodiversity

¥

h C, N, P, energy flow

Microbial Remote and
‘ metabolism 1 continuous

sensing of microbes

Ecosystem
modelling

¥

Census, abundance
and distribution
Community structure

Hypothesis generation and testing

¥

Ecosystem perturbation and response
Long-term surveillance of physics,

biochemistry and ecology

Hypothesis generation and testing

Community function

and factors controlling

ecosystem dynamics
Hypothesis generation and testing

Ecosystem state prediction
Hypothesis generation
and testing

DelLong et al., NATURE | Vol 437 | 15 September 2005



» So what?

» Nothing really new...

» What makes the difference?



(R)Evolution in Sequencing Technology
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Next Generation Sequencing
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Data Acquisition
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Data Acquisition
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Data 2 Knowledge

Sequence Data
Archives

Sequence
Processing
Resources

DNA/RNA
Sequencing

Marine
Genomics

ex situ Environmental
measurements Data Resources

Marine Data
Archives
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Transferring Data into Biological Knowledge

» Need to

e Standardize Organisms
e Store

* Analyse
e Compare
* Integrate
* Visualize
* Interpret

the data and make them accessible for scientists,
public and policy makers
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Bioinformatics in 21st Century

» The major high level recommendations emerging from

the EC-US workshops on Marine Genomics
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Recommendations from the EC-US workshops

» Bremen, Arlington, Monaco
* Improved assembly and annotation tools
e Standards for data analysis and contextual data

* Integrative bioinformatic approaches
+ on the level of the ecosystem

+ on the level of (meta)genomics, pure cultures and
single cell genomics

* Functional assessment of genes with unknown
functions

e Specialized e-infrastructure for marine (meta)genomics
* Training in environmental bioinformatics
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Bioinformatics in 21st Century
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» The most significant challenges that the Task Force

could help to address
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Genes with Unknown Functions

conserved hypothetical
25%

hypothetical
25%

known function
50%

» Hypothetical protein: Predicted gene with no similarity in public
databases — unique for the sample/organism

» Conserved hypothetical protein: Predicted gene with similarity to
another gene(s) but lacking functional assignment 15



Bioinformatics in 21st Century
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» The highest priorities of the community for the next

steps based on these
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Data 2 Knowledge -> Data Integration & Cooperation

Redrawn after Frederking & Thaler, Evolution
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ELIXIR: A Specialised Node for Marine Bioinformatics

o ®
Other . national
. research centres

organisations

(not ELIXIR nodes)

ELIXIR node
(not a national centre)

EMBL-EBI
ELIXIR hub
(scientific/technical
coordinator)

ELIXIR node
+ national centre

Slide by Rolf Apweiler, EBI 18
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ELIXIR: A Specialised Node for Marine Bioinformatics
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» Data management

Specialised databases

Data processing

Quality management

Standardization
Data curation
Data integration
Visualization
Data deposition
Training
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Thanks for your attention
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