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What is the EMBL-EBI?

• Non-profit organization
• Part of the European 

Molecular Biology 
Laboratory

• Based on the Wellcome 
Trust Genome Campus 
near Cambridge, UK
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Présentateur
Commentaires de présentation
So we’ve explained why bioinformatics is important for biomedical research; what’s the EBI got to do with it?
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Part of EMBL

The EBI is part of the 
European Molecular 
Biology Laboratory 
(EMBL), a basic 
research institute 
funded by public 
research funds from 19 
member states.
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Présentateur
Commentaires de présentation
We’re the second largest of five EMBL sites; main lab in Heidelberg; structural biology labs in Hamburg and Grenoble; mouse biology in Monterotondo and bioinformatics in Hinxton.
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EMBL
Member 
States
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European Bioinformatics Institute (EBI)

• Research
• Service
• Training
• Industry support

Alelier 2 : Calcul Haute Performance et les Sciences du Vivant                              Forum Ter@tec 2009 - www.teratec.eu 1er juillet 2009 - Paris, France

Workshop 2 : HPC and Life sciences Ter@tec'09  Forum - www.teratec.eu July 1st, 2009 - Paris, France



European Bioinformatics Institute (EBI)

• Research
• Service
• Training
• Industry support

Alelier 2 : Calcul Haute Performance et les Sciences du Vivant                              Forum Ter@tec 2009 - www.teratec.eu 1er juillet 2009 - Paris, France

Workshop 2 : HPC and Life sciences Ter@tec'09  Forum - www.teratec.eu July 1st, 2009 - Paris, France



Bioinformatics
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MRC, 659

BBSRC, 496

Wellcome Trust 
, 589

Arts & 
Humanities, 119

CCLRC, 357EPSRC, 859

ESRC, 185

NERC, 491

PPARC, 448

Royal Society, 
48

Other, 574

€1.7 billion of UK Research funding is life science 
(total= € 4.8 billion 2007/8)
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The central dogma

• Genomes contain genes
• Genes produce transcripts
• Transcripts translate to protein sequences
• Protein sequences form complex 3D structures.
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The data

• Protein Structure Database (PDB) created in 1971 for 3D 
structures of bio-macromolecules

• Early 80s DNA sequencing databases established
• Protein sequence databases
• Gene expression
• Proteomics
• Genetic variation 
• Interactions and pathways
• Models
• Drugs
• Metabolites 
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Benefits

• Health and medicine 
• Personal care 
• Agriculture 
• Food science 
• Brewing and fermentation
• Forestry
• Fishery 
• Environment
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Use
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DNA Sequence database growth
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Usage

• About three million web hits a day at the EBI
• A few hundred thousand users
• A new data acquisition every 2 seconds

Alelier 2 : Calcul Haute Performance et les Sciences du Vivant                              Forum Ter@tec 2009 - www.teratec.eu 1er juillet 2009 - Paris, France

Workshop 2 : HPC and Life sciences Ter@tec'09  Forum - www.teratec.eu July 1st, 2009 - Paris, France



Genomes are getting easy(ish)
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Human genome

• 3 000 000 000 base pairs
• Draft released in 2000
• Cost about $3 billion
• Today’s sequencing centres can sequence that much in 

half a day!
• Massively parallel laboratory methods

• Oops – informatics is now the bottleneck
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2007: The Personal Genome Era Beings

Jim Watson 
(Photo credit: Caltech)

Craig Venter 
(Photo: BusinessWeek)

Alelier 2 : Calcul Haute Performance et les Sciences du Vivant                              Forum Ter@tec 2009 - www.teratec.eu 1er juillet 2009 - Paris, France

Workshop 2 : HPC and Life sciences Ter@tec'09  Forum - www.teratec.eu July 1st, 2009 - Paris, France



Genotyping (your very own genome)

• Codeine is metabolised into morphine by the cytochrome P450 2D6
• Often used as a painkiller after childbirth
• Most people have one working copy of the 2D6 gene
• A small number of people have two or even three working copies
• Mothers with multiple copies  of 2D6 convert codeine to morphine so 

efficiently that their babies have been known to die of morphine 
poisoning through breast milk

• If you know the genotype you can prescribe the right drug

• Personalised medicine and theranostics
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1000 Genomes Project

• Create a deep catalogue of human variation to provide a 
better baseline to underpin human genetics

• There is lots of undiscovered variation
• Say 100 times as much data as we had at the start of the 

project
• Expect approaching half a petabyte of data from this one 

project
• (this is after about a 100 fold reduction in what comes off 

the machines)
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Data Transfer Infrastructure

• FTP does not work well for terabytes of data
• Send a hard drive 
• Point to point leased lines
• Advanced technology solutions which don’t do all sorts of 

nannying accuracy checks
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Supercomputing Data 
Centre
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£45 million of computers, 1,000 square metres of 
computing equipment rooms
Computing power: 2,000 watts per square metre
3.4 megawatts for the total facility

Computer Room 
2

Computer Room 
3

Computer Room 
4

Computer Room 
1

WorkshopReceive Atrium

Year 1-4
Shelled -
Future 

Computer 
Room

Emergency 
Generators

Emergency 
Generators
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Strategy/trends

• 7000 cores  (14000 total on campus)
• About 5 petabytes of data
• Multiple disks for speed not storage 

• Massive shared compute farms
• Replicated data storage
• Outsourcing compute (more expensive than our own 

cloud)
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• All human genomes are pretty similar
• Large regions of even one genome are similar to each 

other
• Even genomes of different species have lots of similarity
• Storing that information, exploring it, and presenting 

results of searches can be made hugely efficient by 
utilising data structures which directly represent all the 
relationships between identical subsequences of 
genomes (store them only once)

• Prototype de Bruijn graph methods currently use 200 
gigabytes of physical memory

• We really need about 5 terabytes  of physical memory!
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Information Infrastructure
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1000 databases (Galperin 2008)
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531 Databases surveyed
208 Responded, 323 did not

Responders

Non-responders

Dead = no update since 2005
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A few big databases

Size NDB
0 to 0.5 gigabytes 47 
0.5 to 1 gigabytes 32 
1 to 2 gigabytes 21 
2 to 4 gigabytes 13 
4 to 6 gigabytes 6 
6 to 8 gigabytes 5 
8 to 10 gigabytes 7 
10 to 20 gigabytes 8 
20 to 50 gigabytes 17 
50 to 100 gigabytes 14 
100 to 200 gigabytes 6 
200 to 500 gigabytes 8 
500 to 1000 gigabytes 6 
1000 to 2000 gigabytes 2 
2000 to 3000 gigabytes 2 
3000 to 4000 gigabytes 0 
4000 to 5000 gigabytes 5 

Table 2.  Reported sizes of 
databases 
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Usage - Europe
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Lots of databases to come
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Big databases
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eScience and interoperability
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Interoperability
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Communicate objects and their identities
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Using standard protocols
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Using standard protocols

EMBRACE
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Jobs (EMBRACE enabled)
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Usage (2009 so far)

• 3740119 jobs at EBI

• 60773027 internal jobs at EBI

• Unique users:
• 2008: 6004
• 2009: 5865
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Modalities (databases surveyed)
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EMBRACE REGISTRY

• 782 services
• Some of them serve many resources, eg 60 or 70 databases

• Only about 50% of them are from the EMBRACE partners

• www.embraceregistry.net
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Reliability
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Paying for it all
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Paying for it all (public funding)
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Commercial funding
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Total
Academic but 
charges 
commercial users 

21 10 31

Free to all 171 6 177
Total 192 16 208

Table 3. breakdown of commercial 
income. 
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Costs to date (Europe)
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Annual cost
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European context
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Mutants

Large resources in related disciplines

Model organism resource examples

Mouse Atlas
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Large resources in related disciplines
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• EBI
• Chris Southan (Survey)
• Rodrigo Lopez-Serrano (Web 

services)
• Peter Rice (EMBRACE)

• The scientists

• EMBL
• European Union
• Wellcome Trust
• UK Research Councils
• National Institutes of Health 

(USA)
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