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• computational, data 
• and collaboration grids.

Grids are often differentiated into:
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GRID

• SweGrid, Nordugrid, 
EGI
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grid examples

• EMBRACE (FP6 NoE): webservices
• BioGrid Australia: connecting patient 

data
• e-NMR accelerates the prediction of 

protein structures
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Protein Structures

• e-NMR accelerates the prediction of 
protein structures

• Humans have ~25 000 genes 
• Each gene has several splice variants
• Therefore several 100 000 different 

proteins structures could exist
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Human Genome

• 10 years to sequence at high cost
• First draft year 2000
• 25 000 genes= coding
• Coding sequence is only 1% of the 

genome (as an example ~8 % is rest of 
viral elements
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a few days
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2008: ABI SOLiD
60K$, 2 weeks

2007: 454
1M$, 3 months

2001: Celera
100 Million $ 3 years

2001: Human Genome Project
3 billion $, 11 years
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Next Generation 
Sequencing

• First
• Second
• Third
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TODAY
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http://www.pacificbiosciences.com/
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IONTORRENT

http://www.iontorrent.com/
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• http://pathogenomics.bham.ac.uk/hts/
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NGS SUCCESS STORIES

Tomato Genome Mammoth Genome Chicken domestication
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NEXT GENERATION SEQUENCING 
DATA ANALYSIS NETWORK

http://www.cost.esf.org

http://www.seqahead.eu/
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SCIENCE FICTION?

•No!, things are happening as we speak
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New e-Home Medicine
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BioGrid Australia
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CELLS

• The average human body, consisting of 
about 1013 (10,000,000,000,000 or about 
ten trillion) cells

• The human “microbiome” is composed 
of 500 to 1000 species of bacteria living 
in the human gut and a roughly similar 
number on the skin

• Only in the gut the human has ten 
times more bacterial cells than the 
human body.
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Microbiome
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Metagenomics

• The study of the DNA of uncultured 
organisms
99% of all microbes can not be cultured

• A GENOME:
Entire genetic information of a single 
organism

• A METAGENOME:
Entire genetic information of a 
community of organisms
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Future:Connect

• Systems like the BioGrid in Australia
• and Metagenomics data
• Do fast analysis and present the results 

to the patient and doctor in matter of 
seconds
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How many species
• According to the Global Taxonomy Initiative 

and the European Distributed Institute of  
Taxonomy, the total number of species for 
some phyla may be much higher as what we 
know currently:

• 10–30 million insects (of some 0,9 we know 
today )

• 5–10 million bacteria;

• 1.5 million fungi; (of some 0,4 million we 
know today)

• ~1 million mites 
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Metagenomics II

• Soil samples
• Sea water samples
• Air samples
• Medical samples
• Farm animal samples
• Ancient bones
• Human microbiome
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The message

• Everyone having a biological question 
can produce terabytes of sequence data 
at almost no cost

• Most groups run into storage and data 
analysis problems

• New kind of easy of use but safe Life 
Science Grid systems are needed for the 
future 
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