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What	  appears	  to	  be	  a	  simple,	  reliable	  user	  
experience…	  

…is	  made	  possible	  by	  robust,	  non-‐trivial	  infrastructure	  	  
that	  often	  goes	  unnoticed.	  



Biomedical	  research	  is	  requiring	  increasingly	  
sophisticated	  infrastructure.	  

No formal infrastructure  
(single use) 

Basic infrastructure 
(local) 

Robust infrastructure 
(large-scale, non-trivial, 

interconnected) 



Life-‐science	  and	  data	  infrastructure	  

•  Data	  production	  and	  using	  at	  a	  large	  
number	  of	  sites	  across	  Europe	  	  

–  (European	  Illumina	  sales	  up	  20%	  
2o13)	  

•  Human	  genomics	  projects	  but	  also	  
plants,	  microbiota,	  environmental	  
marker	  organisms	  

•  Metabolomics	  &	  Proteomics	  coming	  
of	  age	  

–  UK	  National	  Phenome	  facility	  

•  Be	  scalable	  to	  1000s	  of	  sites	  

•  Deal	  with	  incomplete,	  conflicting,	  
and	  incorrect	  data	  



Challenges	  for	  life-‐science	  data	  services	  

Scale	  and	  
Sustain	  
funding	  

Distributed	  infrastructure	  with	  >1M	  users 

Managing and interoperate big  and heterogeneous data 

Capacity Compute. Capability Storage 

Integrating clinical and translational data 

Privacy and ethical concerns 

Algorithms	  to	  data	  –	  clouds,	  research	  environments…	  
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A	  distributed	  infrastructure	  to	  scale	  with	  the	  
challenges	  	  

•  ELIXIR	  deliver	  
services	  through	  
national	  ELIXIR	  
Nodes	  

•  ELIXIR	  Nodes	  build	  
local	  bioinformatics	  
capacity	  throughout	  
Europe	  

•  ELIXIR	  Nodes	  build	  
on	  national	  
strengths	  and	  
priorities	  
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ELIXIR	  	  
•  Elixir	  Consortium	  Agreement	  

(ECA)	  entered	  into	  legal	  force	  
Jan	  2014	  

•  8	  countries	  signed	  to	  date	  

–  Czech	  Republic,	  Denmark,	  
Estonia,	  Netherlands,	  
Norway,	  Sweden,	  Switzerland	  
and	  the	  UK	  

•  Further	  9	  countries	  have	  
signed	  MoU	  and	  are	  working	  
towards	  national	  signatures	  

•  Discussions	  on-‐going	  with	  
additional	  prospective	  
member	  states	  
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ELIXIR	  Infrastructure	  
•  Data	  

Sustain	  core	  data	  resources	  

•  Tools	  
Services	  &	  connectors	  to	  drive	  
access	  and	  exploitation	  

•  Compute	  
Access,	  Exchange	  &	  Compute	  on	  
sensitive	  data	  

•  Standards	  
Integration	  and	  interoperability	  of	  
data	  and	  services.	  

•  Training	  
Professional	  skills	  for	  managing	  
and	  exploiting	  data	  
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ELIXIR	  pilots	  to	  address	  key	  challenges	  in	  biomedical	  
research:	  

	  

1.  Cloud computing 
“Embassy cloud”: Access reference 
data in a virtual environment – work as 
though you are at EMBL-EBI or SIB, 
Switzerland 

3.  High-Performance Computing 
“Lightpath”: Connections for on-demand reference 
data to remote HPC centres at EMBL-EBI and CSC 
Finland 

 

2.  Authentication & Authorisation 
Improved methods and processes for 
access to clinical data 



Cross-‐site	  VM	  Operation	  -‐	  pilot	  
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" Perform	  analysis	  via	  cloud	  infrastructures	  and	  VMs	  

" Transfer	  VMs	  between	  computing	  centers	  to	  allow	  researchers	  
to	  perform	  analyses	  that	  they	  could	  not	  otherwise	  do	  locally	  

" Supported	  by	  5	  NRENs	  and	  in	  collaboration	  with	  EGI	  	  



Cross-‐site	  VM	  Operation	  
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ELIXIR	  Pilot:	  EGA	  as	  a	  joint	  venture	  

•  Primary	  archive	  for	  any	  data	  consented	  for	  
sharing	  in	  the	  context	  of	  research	  but	  not	  for	  
fully	  public	  distribution	  

–  Secure	  storage,	  management	  and	  dissemination	  
of	  data	  –	  raw	  or	  processed	  -‐	  from	  biomedical	  
research	  projects.	  

–  Phenotypic	  data	  collected	  from	  the	  subjects.	  	  

–  Submissions	  must	  be	  de-‐identified	  and	  in	  
accordance	  with	  the	  informed	  consent.	  

–  Data	  are	  packed	  into	  datasets	  that	  are	  governed	  
by	  a	  Data	  Access	  Committee	  (DAC).	  	  

•  Authentication	  -‐	  each	  DAC	  approved	  individual	  
will	  have	  a	  personal	  EGA	  account.	  

•  Authorization	  –	  DACs	  attach	  access	  
permission(s)	  to	  the	  EGA	  account(s).	  

•  EGA	  hosts	  more	  than	  450	  studies	  and	  
discoverability	  to	  the	  732	  that	  are	  in	  both	  EGA	  
and	  dbGaP	  

•  EGA	  supports	  more	  than	  400	  user	  requests	  per	  
month	  

Under the ELIXIR pilot project, the CRG and the 
EBI have agreed to “Explore ways in which the 
CRG’s emerging Node could share responsibility 
for production of the EGA in future”… 
 
... which translates into managing peer database 
representations of the EGA Project hosted jointly 
by the Hub and the Spanish node of ELIXIR 
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Data interoperability – Human Protein Atlas 

The Human Protein Atlas portal is a publicly available database with 
millions of high-resolution images showing the spatial distribution of 
proteins in 46 different normal human tissues and 20 different 
cancer types, as well as 47 different human cell lines.  



Improving Links Between distributed European resources 
Provide standardss, toolkits, and interoprable components for all layers 



BioMedBridges	  	  
Ten	  new	  biomedical	  sciences	  research	  infrastructures	  stronger	  through	  common	  
links	  

" Computational	  ‘data	  and	  
service’	  bridges	  between	  the	  
BMS	  RIs	  

" Interoperability	  between	  data	  
and	  services	  in	  the	  biological,	  
medical,	  translational	  and	  
clinical	  domains	  

" Link	  basic	  biological	  research	  
data	  with	  clinical	  research	  and	  
associated	  data	  
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Figure 2 Together, the biomedical science research infrastructures address societal challenges 

By establishing interoperability between data and services in the biological, 

medical, translational and clinical domains, BioMedBridges links basic 

biological research and data to clinical research and associated data. Existing 

data are made discoverable by  connecting  them  “at  a  click”, enabling efficient 

use of data resources and realising their full potential. Together, the BMS RIs 

can significantly contribute towards addressing the big societal challenges 

(Figure 2). 

Among the principal aims of the project is the collaboration between the BMS 

RIs, focussed mainly on consolidation of the data-infrastructure needs of the 



Service	  and	  Resource	  Registry	  

•  Provides	  a	  simple	  search	  interface	  

•  Content:	  1943	  tools	  etc.,	  22,232	  annotation	  
•  E.g.	  URL,	  text,	  ontology	  term:	  type,	  formats	  ..	  

•  Classifies	  tools	  using	  an	  ontology	  

•  E.g.	  Sequence	  analysis	  tool	  
•  Download	  complete	  content	  	  

•  Supports	  a	  wide	  scope	  of	  tools	  

•  Provides	  an	  interface	  to	  the	  literature	  

•  Simple	  spreadsheet	  population	  

•  Domain	  neutral	  

http://bioregistry.cbs.dtu.dk/ 
 



Service	  and	  Resource	  Registry	  



Corresponding samples 

BMB:	  Biosample	  information	  integration	  and	  discovery	  	  

http://www.ebi.ac.uk/biosamples/ 



Solution:	  BioSD	  finds	  &	  links	  2.8M	  samples	  from	  32	  
sources	  worldwide	  
	  

Collectively, these sources contain information on nucleotide sequencing, 
genomic structural variants, human genomics, proteomics data,  

post-translational modifications, functional genomics experiments,  
biobanks, cell lines, mouse catalogs, imaging cohorts and more. 



Example	  query:	  “Cardiac	  Arrhythmia”	  yields	  over	  450	  
samples	  from	  10	  groups	  	  (via	  BBMRI,	  Array	  Express,	  ENA)	  

Search results 



Tools	  &	  Service	  interoperability	  
What	  services?	  Where	  are	  they?	  

Common	  standards	  

Data	  interoperability	  
What	  standards?	  
Get	  them	  used	  

Technical	  Services	  
Secure	  data	  access	  

Large	  data	  management	  

Training	  
Services,	  Resources,	  
Standards,	  Practices	  

ELIXIR	  Programme	  

Data	  resource	  	  
and	  services	  

Core	  and	  ‘kite-‐marked’	  



Thank	  you	  
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The	  molecules	  of	  life	  



Embassy Cloud logical view 
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