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The genomehenge 

Sequencing capacity 

• >1000 Gbases/day = 9-10 human genomes per day 

at 30x coverage                        

 

Equipment 

• 12 Illumina HiSeq2000/2500/4000 

• 1 Illumina MiSeq 

• 4 Illumina cBots 

• 3 Oxford Nanopore Minions 

• Caliper/Eppendorf liquid handling robotics 

• Fluidigm C1 

 

• Bull  3500 core cluster super computer 

• Maxeler Data Flow Engine 

• 200 Tflops 

• 7.5 petabyte disc space/tape 

• Barcelona Supercomputing Center (10 x 10 Gb/s) 

 

 



Size of a Human Genome Sequence 

• Twice 3.200.000.000 nucleotides 

 

• One human genome requires sequencing 

100.000.000.000 nucleotides (T,C,G or A) 

 

• If one nucleotide is a corn of rice this would fill 

TWO Olympic size swimming pools 

 

 



Sequencing of a Human Genome 

• 1.000.000.000 fragments of 100 nucleotides 

 

• Alignment against the reference sequence of the 

human genome 

 

• Identification of the deviations from the reference 

 

• Computational requirements ~ 2000 CPUh per 

human genome 



Nature 464, 993-998 (15.04.2010) 



83 Projects/18 Countries 
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Garbage In – Garbage Out Paradigm 
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GC bias of different libraries 

Ivo Buchhalter, DKFZ 



 BM1.2 Somatic Single-base Mutations (SSM) 

18 submissions 

ICGC Verification Working Group 



 Somatic Insertion/deletion Mutations (SIM) 

ICGC Verification Working Group 

16 submissions 



 BM 1.2 SSMs Sensitivity and Specificity 

ICGC Verification Working Group 



 SIMs Sensitivity and Specificity 

ICGC Verification Working Group 



ICGC Verification/Validation Group 

Alioto et al, Nature Communications, 2015, 10001 



 

 
Value of data and its footprint 
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Phenotype 
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Rare Diseases 

• 1 in 2000 people of the general population 

 

• ~ 9000 rare diseases 

 

• ~ 12% of the population is affected by a rare disease 

 

 

 

• Rare disease patients have an interest that their data is used/shared 



Data in the RD-Connect platform 

05 July 2016 

Clinical data  
(registries, phenotypic databases) Genomic data  

(WES, WGS) 

Sample data  
(biobank databases) 

Other omics data  
(metabolomics, 
transcriptomics, proteomics…) 

























RD-CONNECT clinical 

platform for genomics 

results 

EGA 

RD-Connect Platform 

Secure 
Interactive 

Web Interface 

Integrated bioinformatics tools for 
real-time data integration and 

analysis 

Patient phenotypic matchmaking 
facility 

Direct communication with variant 
annotation external tools via web 

services and APIs 

Registered 
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Fine-grained 
access control 

Gene 
Discovery 

Diagnostics 
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Final Remarks 

• Importance of standards 
 

• Provenance of data is important 
 

• With assured quality there is no need for storing raw data on high end, 
spinning disks. Tape storage is cheaper and saves on electricity. 
 

• Primary analysis close to large volume data – bandwidth 
 

• Who is the data user? Clinician (competence – web-service or command 
line?) 
 

• Data sharing increases benefit to patient 
 

• Rare disease is a use case for omics data in other diseases 




