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Started in 2005

as a collaboration between 

Institute of Mathematics and Computer Science (Riga 

Latvia)

and European Bioinformatics Institute (Hinxton, UK)

since 2007:

The Institute for Molecular Medicine Finland (Helsinki)
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~20 partners

multiple data sources

a variety of analysis strategies

10 000 – 100 000 samples

>10 molecular high throughput technologies

>100 000 assays
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Informatics support within large integrated projects
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Informatics support within large integrated projects
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Informatics challenges in genomic epidemiology 

projects

• Type of IT support varies greatly among partners (e.g LIMS, shared 

directory structure, folders in PC)

• Technologies develop faster than data exchange formats

• Data access control

• Access decisions remain with the data generating body

• Differentiated permissions:

• sample data

• omics raw data

• processed data 

• Results
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CHALLENGE 1: multi-partner interaction
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Architecture
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Dual functionality: core and customizable

•the core: 

•Sample tracking

•Access rights

•Flexibility (configurable by the end-user)

• experiment metadata

• disease-specific annotation  

•Data types                                                            
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Web interface for sample component (SIMS)
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Web interface for assay component (AIMS)



•tab delimited in, tab delimited out

•independent sample and assay data collection

•integrated export (subject<=sample<=>assay=>study)

•both LIMS and data exchange functionalities are important

•customisable interface AND compliance to public data exchange 

standards
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CHALLENGE 2: using data exchange standards for 

data integration
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Phenotypes Genotypes

F Glucose BMI T2D Y/N Age Gender GWA Y/N SNP1 SNP2 SNP3

Sample NFBC1         

NFBC2         

NFBC3         

NFBC4         

NFBC5         

NFBC6         

NFBC7         

NFBC8         

KORA1         

KORA2         

KORA3         

KORA4         

KORA5         

KORA6         

KORA7         

KORA8         

Actual values could go in here

(rather than availability) if deposit/access allowed

This part easily expandable

with standardised genetic and

genomic data with controlled

data formats, and ontological

meta-data

Cohort 1

Cohort 2

Cohort 3

Cohort 4

Problems

• different languages (for headers)

• different assays, units, formats for same measure

• derived variables (eg HOMA)

• different component measures (eg cig smoking)

• different data missingness for related variables in same cohort

• repeated measures (which one to choose...?)

• different medical contexts, granularity... 

Sample annotation harmonisation



A few words about data access management

(CHALLENGE 3)
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Reasons for  security

•Ethics

•Scientific competition

•Commercial interest
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Data access show-case

EGA individual accounts (~0.3-1k )

WTCCC CDAC

on-line DA mngnt tools

“mediator” who prepares

application to CDAC

(individual ENGAGE 

researchers need to get 

institute to sign off on DTA)

selected

applications

ENGAGE researchers

Research

idea

Application may cover broad 

areas of research for multiple

projects, but may need to be

updated or resubmitted as 

researchers,  science or datasets 

available change

CDAC provides approval

and amend in EGA  the 

permissions for ind accounts

Researchers access

approved data 



Data access management

• At each partner institution CDAC account holder (PI or PI’s PA)

• creates individual user account

• grant access to studies available to the institution in accordance with 

policy documents signed by individuals

• Original collection-specific and newly developed policies can be 

referenced from the study

• In order to get data access to ENGAGE in EGA:

• Apply for an account with ENGAGE PI at your institution

• Sign necessary policy documents
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So, operational model matters...
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Constructing a complex genomic epidemiology study 

with multiple data sources

light weight meta-data level integration at the stage of design

vs

deep data integration for downstream analysis
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Powering up and looking at complex traits: 

1. enrich/control for phenotypes 

2. maximise the sample size

Technical/historical/ethical problems:

• inconsistent sample annotation

• diverse standards of medical records and procedures

• until study is designed, it’s difficult to say whether access to data can be 

justified. Design of the study requires insights into data or metadata.

IT support for complex designs



Phenotypes Genotypes
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Harmonisation - translation of original biobank

sample records into a common set of terms, to

which samples can be re-mapped. 

The ENGAGE (euengage.org) harmonisation is done within a context

of a study for a limited number of variables. It

provides added value annotation for samples on top

of semantic links provided by the biobank

standardisation initiatives and has a potential to provide meta-study view across 

multiple sample collections.



Ideal study design system

Phenotypes Genotypes

F Glucose BMI T2D Y/N Age Gender GWA Y/N SNP1 SNP2 SNP3
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Phenotype 
value 

availability

Variable matrix
HV OV1 … OVm

v1

v2

…

vn

Sample matrix
HV v1 … vn

s1 0 … 1

s2 1 …

… … … …

sk
male … 30

Mappings between 
HV and OV

availability 
data or 
real values

only availability data

HV – harmonized vocabulary
OV – original vocabulary

Phenotype 
values

|HV| v1 | v2 | …| vn |
only HV

SAIL – Sample Availability 
Information System  (public). 
Search and sample counts.

SIMS – Sample Information 
Management System (access control)

PHASE I

PHASE II

Framework



SAIL - defining the scope

- Aimed at large and complex content resources

- Summarizing, indexing and searching content

made possible through

- Plug-in vocabularies

- Vocabulary editing and harmonisation

- Sharing availability and meta data



two main functions of SAIL

• Report Constructor and Report Viewer - allow the user to build a complex 

filter and get the counting results

• Parameter manager: import of new vocabs, variables, mappings between, 

evidence tags to mappings, qualifiers for variables (e.g. Time)



How the tool looks like



Search results:



How in practice?

• Fix the format for collecting the mapping data

• Provide annotation tools

• Redundancy control (unique ids for samples, merge/linking for 

variables)

• Re-annotate samples upon arrival in as much terms as possible

• Keep manual and automatic annotation separate



Conclusions

• Cooperative discovery IT follows the consensus logic of scientific 

community rather than imposing a standard data structure

• Fast customization as opposed to a generic, fit-it-all, solution

• Short term data interpretability is as important as compliance 

universal standards and domain-specific ontologies

• IT support for design  is needed in addition to execution of 

analysis

• Cost-efficient access control for the sake of cooperation rather 

than competition

• number of data sharing transactions as a measure of  service 

efficiency 


