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“The question is, how are we to make a leap from tangible things 

that themselves have no semantic or other meaning whatsoever, 

to the intersubjective sense of collectivity that they purpoted to 

embody?  

The whole endeavour seems suspicious, and not least because it 

is clear that ‘connectivity’ does not automatically entail 

‘collectivity’, even if collectivity does require a minimum 

threshold of connectivity. But it would be a serious error, as 

Emile Durkheim writes; “if the moral concentration of a community 

were always judged according to the degree of physical 

concentration that it represented. Roads, railways, etc can serve 

commercial exchanges better than the can serve the fusion of 

populations, of which they can give only a very imperfect 

indication” (Durkheim 1982).” 

 Contours of External and Internal in EU-Russia Relations. 

Hiski Haukkala et al 
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Creating shared value 



Content 
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•Looking for an interoperability solution: 

knowns and unknowns 

 

•Design of various harmonisation and 

integration platforms 

 

•Examples 
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Trend in contemporary research 

innovation:  

cross-disciplinary collaboration 

•locating most informative samples 

and data sets 

 

•powering up large scale studies 

 

Kanterakis S and Krestyaninova M. Assembling an IT Infrastructure in Data Intensive 

Collaborative Projects in the Life Sciences. ICTA-DeMset 2011. 

http://www.simbioms.org/documents/presentations/ICTA-2011-Assembling-an-IT-Infrastructure-in-Data-Intensive-Collaborative-Projects-Kanterakis-Krestyaninova.pdf
http://www.simbioms.org/documents/presentations/ICTA-2011-Assembling-an-IT-Infrastructure-in-Data-Intensive-Collaborative-Projects-Kanterakis-Krestyaninova.pdf
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IT services and communication 

impacting collaborative research: 

•Speed up discovery 

 

•Formation and sustaining a partnership 

 

 

 

Kanterakis S and Krestyaninova M. Assembling an IT Infrastructure in Data Intensive 

Collaborative Projects in the Life Sciences. ICTA-DeMset 2011. 

http://www.simbioms.org/documents/presentations/ICTA-2011-Assembling-an-IT-Infrastructure-in-Data-Intensive-Collaborative-Projects-Kanterakis-Krestyaninova.pdf
http://www.simbioms.org/documents/presentations/ICTA-2011-Assembling-an-IT-Infrastructure-in-Data-Intensive-Collaborative-Projects-Kanterakis-Krestyaninova.pdf


•Value creation for large sample collections is 

conditional to cost-efficient communication 

infrastructure 

•Cross-organisational data exchange and 

harmonisation is not a problem specific to 

biobanks and biorepositories 

•Accurate representation of the sample 

collection content and of a researcher’s 

intention (semantically, visually and ethically) 

is the key to formation of and sustaining a 

partnership 
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Biobank interoperability 
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•Use-case 

•Standards 

•Two well-defined problems: semantic and data access 

•IT solutions 

State of the art: 



Publication
•Data deposition to external 

long-term repositories.

•Restrcted-access data is 

indexed for the data 

availability search

Study Initiation
•Set collaboration.

•Set project schedule.

•Monitor partners contributions

•Publish project specific 

documentation.

Data Sharing
•Exchange Sample and Assay data 

among project members.

•Edit metadata associated to shared 

data files.

•Standardise for long-term storage

Sample and Data Search
•Find available samples with 

required annotated metadata.

•Identify data providers that can 

be contacted for full access in 

case of restricted access
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Research flow 



Anton Enright, 2011 
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•Sample and assay tracking, house keeping data management 

Internal biomaterial management: collection, distribution and QA 

 Users: local biobank maintenance and distribution team 

 Example: OBIBA, any LIMS solution 

 Data analysis, internal 

•Data access for analysts: advanced search, analytical and vizualisation tools 

 Users: statisticians and epidemiologists 

 Example:  Bioconductor 

 Harmonisation, annotation and indexing of data 

•Data enrichment and annotation; mapping to standard ontologies and 

vocabularies 

 Users: data managers and epidemiologists world-wide 

 Example: DataSHaPER, SAIL, etc 

•Controlled data and/or metadata release for collaboration enhancement 

Selective and secure  data sharing with collaborators and scientific community 

 Users: potential and existing collaborators, external 

 Example: EGA, SAIL, SIMS/AIMS, ISATAB 

Use-cases 
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Reporting requirements and 
standards 

Phenotypes/conditions  
Statistical 

methods/protocols used 
in a study 

HTP data used for 
association (e.g. GWA) 

Genomics, proteomics 

Raw data 

Processed data 

Results of analysis 

Biobank-based 
study 

DataShaper, 

OBO 

ISATAB,  MAGETAB, 

MIBBI 

Bioconductor 
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USERS 

DATA 

PROVIDERS 

System overview  

Biobanks 

-omics 

Experiment 

DB 

Sample DB 

Public Index 

submission 

Krestyaninova et al, Bioinformatics, 2009 



       

CENTRAL 

DATA 

ARCHIVES 

• dynamic storage 
• project hosting 
• fast exchange 
 

• permanent 
deposition 
• large volumes 
• open access 

support for 
collaborative 

discovery 

knowledge 
access and 

sustainability 

large 
consortia 

stand alone 
researchers 

Krestyaninova M, Tammisto Yu. 13th IFIP Working Conference on VIRTUALENTERPRISES, 2012, 

Bournemouth, UK. 
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•Use-case 

•Standards 

•Two well-defined problems: semantic and data access 

•IT solutions 

State of the art: 

Anything still missing? 

HOW TO CHOOSE AN INTEROPERABILITY 

SOLUTION? 

Krestyaninova M, Tammisto Yu. Services design in a collaborative network for 

multidisciplinary research projects. 13th IFIP Working Conference on VIRTUAL 

ENTERPRISES, Oct 2012, Bournemouth, UK. Accepted. 

http://www.simbioms.org/documents/presentations/Pro-Ve-paper71-camera-ready-corrected.pdf
http://www.simbioms.org/documents/presentations/Pro-Ve-paper71-camera-ready-corrected.pdf


•most informative samples 

•sample size 

•study design 

    Maria Krestyaninova    07-07-2012 

Researcher’s view of 

interoperability 



•metadata  

•semantic enrichment 

•standards 

   Maria Krestyaninova    07-07-2012 

IT architect perspective: 



•Who are the interacting parties? 

•What are the communications? 

•What kind of support is required? 

    Maria Krestyaninova    07-07-2012 

New angle... 
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Media Engineering 

Open Design 

Open Innovation 

Organisational research 

Who has looked into the 

communication trends in 

collaborative research? 

  

 



Design Methods is a broad area that focuses on: 

Divergence – Exploring possibilities and constraints of inherited situations by applying critical thinking through qualitative and 

quantitative research methods to create new understanding (problem space) toward better design solutions 

Transformation – Redefining specifications of design solutions which can lead to better guidelines for traditional and contemporary 

design activities (architecture, graphic, industrial, information, interaction, et al.) and/or multidisciplinary response 

Convergence – Prototyping possible scenarios for better design solutions that incrementally or significantly improve the originally 

inherited situation 

Sustainability – Managing the process of exploring, redefining and prototyping of design solutions continually over time 

Articulation - the visual relationship between the parts and the whole. 

The goal of design methods is to gain key insights or unique essential truths resulting in more holistic solutions in order to achieve 

better experiences for users with products, services, environments and systems they rely upon. Insight, in this case, is clear and 

deep investigation of a situation through design methods, thereby grasping the inner nature of things intuitively. 

 

http://en.wikipedia.org/wiki/Divergence
http://en.wikipedia.org/wiki/Critical_thinking
http://en.wiktionary.org/wiki/Convergence
http://en.wikipedia.org/wiki/Prototyping
http://en.wikipedia.org/wiki/Sustainability
http://en.wikipedia.org/wiki/Articulation_%28architecture%29
http://en.wikipedia.org/wiki/Holistic


 

UNDERSTANDING   

REALIZATION ACTIVITIES 

 

 

  

Research: aiming at understand reality 

Problem solving; aiming at utilize reality 

Design: aiming at improving or altering reality  

By Mohamed El-Sayed  and Jacqueline El-Sayed, ICTA2011, Florida 

 



Metadesign 

Participation 

level 

(individual/ 

collective) 

Analysis Concept 

design 

Concept 

communication 

Distribution End-of-life 

none 

indirect 

consultative 

Shared control 

Full control 

Courtesy of Massimo Menichinelli http://www.openp2pdesign.org/ 



Designing infrastructure for 

biobanks 

•Who are the players? 

 

•What are the interactions? 

 

•What kind of communication enhancement 

could Information Technology provide to 

biobanks 
    Maria Krestyaninova    07-07-2012 



Let’s zoom in… 

   Maria Krestyaninova    24-02-2012 



Communication flow 

   Maria Krestyaninova    07-07-2012 

by Jörn Dietrich, June 2011, Berlin 



And zoom in… 

   Maria Krestyaninova    24-02-2012 
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Problematics 

High diversity of data sources, formats, 

description and of research question and 

methodologies. 

 

Complex requirements for data access 



Modelling communication flow 
• Facilitate formation of 

collaboration 

• Speed up design of 

studies and discovery 

• Support data re-

annotation, curation 

and mapping 

• Contribute to data 

Q/A, consistency and 

sanity checks 

 BIOBANQUES,  2011, Paris 



PART III 

EXAMPES 

   Maria Krestyaninova    07-07-2012 
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International initiatives aiming to 

enhance biobank interconnectivity 

•Public Population Project in Genomics 

(P3G) 

•www.p3g.org 

 

•Biobanking and Biomolecular Resources 

Research Infrastructure (BBMRI) 

•www.bbmri.eu 

 

 

http://www.p3g.org/
http://www.bbmri.eu/


 



Biobank metaportal: 

in search for most informative 

samples 

    Maria Krestyaninova    07-07-2012 
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sail.simbioms.org: 

 ~200 000 samples 

 from 14 biobanks 

 available for researchers to construct metastudies 

 

Web-based metaportal 

Gostev et al, Bioinf, 2010 



 
 

Phenotype 

value 

availability 

Variable matrix 
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Sample matrix 

 HV v1 … vn 

s1 0 … 1 

s2 1 … 

… … … … 

sk 
mal

e 
… 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 



         

http://sail.simbioms.org 
Currently 
-3 production instances 
-~200 000 samples characterised with more than 100 variables of interest 
->20 data contributors to the common data index of biomaterials across-europe 
- collaboration with biospecimen catalogues and ontology initiatives 
Next 
-tighter integration with suppliers of standard ontologies and vocabularies 
- building on longitudinal data handling expertise in other domains 
-wider data contributor circle through interaction with national biobanking  initiatives 
 

Central indexing of  

data stored locally 
•Heavy or protected data remains in 

original location 

 

•Availability of data points or samples is 

indexed centrally against Variables of 

Interest 

 

•Amount and location of data relevant to 

a research question is estimated online 

 

 

Krestyaninova M et al Journal of Systemics, Cybernetics and Informatics. 2012  

http://simbioms.org/


Media for collaborative 

research and innovation 
•semantically-enhanced inter-disciplinary interface  

•Biobanks adequately equipped for fine-tuning of 

data visibility and for the data leakage prevention 

•means to discover and request data 

 

•recognition of diversity and various roles 

•awareness  of collaborative ecosystem 

•long-term vision (sustainability, legacy) 
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In order to cover currently existing gap between  

 

• IT infrastructure technical capabilities [connectivity] 

and 

• the internal and external communication needs of research 

collaborative ecosytem [collectivity] 

 

we shall bring together IT architects, designers, data 

managers,  communication engineers and social scientists. 

 

After-word 
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• Ugis  Sarkans 

• Stathis Kanterakis 

• Juris Viksna 

• Martins Opmanis 

• Andris Zarins 

 

 

 

 

• Joern Dietrich 

• Russell Vincent 

• Yulia Tammisto 

Uniquer  
 

• Teemu Perheentupa 

• Jani Heikkinen 

• Timo Miettinen 

 

 

•Ola Spjuth 

 



SIMBIOMS in collaborative biomedical research initiatives 

Project Goal/Description Funded by Simbioms team involvement 

Strategic research collaborations 

BBMRI 
www.bbmri.eu Build a network of population-based biobanks, 

experts, and foster collaboration between them. 
Provide advice to industry. 

EC, OECD 
Prototyping of data management model, 
use-case design, discussions. 

P3G 
www.p3g.org 

Canadian Gov., 
memberships 

Leading international Informatics Working 
Group; discussions. 

ELIXIR 
www.elixir-
europe.org/page.php 

Create a sustainable infrastructure for the storage and 
distribution of information produced by bioscientists. 

EC 
Prototyping, reports, cooperation with 
organisation of medical informatics 
committee on behalf of EBI. 

TaraOceans 
oceans.taraexpeditions.org 
 

3-year long circumnavigation expedition for marine 
genomics and climate integrative study. 

CNRS, industry, 
potentially EC 

Preliminary design of data management  
solution; meetings, discussions. 

Services for research collaborations 

ENGAGE 
www.euengage.org 

Genetic and genomic research for clinical application. EC 

Design, development and maintenance of 
dedicated data exchange services – based 
on SIMBioMS. 

MolPAGE 
www.molpage.org 

Biomarkers:  discovery and development  of novel 
high-throughput  methods. 

EC 

MuTHER 
Exploration of gene expression in multiple tissues on 
1000 twins associated with aging. 

Wellcome Trust 

SIROCCO 
www.sirocco-project.eu 

Study of small RNAs as regulatory cell mechanism; 
therapeutical applications. 

EC 

CAGEKID Kidney cancer study. EC 

SUMMIT 
Surrogate markers for vascular Micro- &Macrovascular 
hard endpoints for Innovative diabetes Tools 

EC 

http://www.bbmri.eu/
http://www.p3g.org/
http://www.elixir-europe.org/page.php
http://www.elixir-europe.org/page.php
http://www.elixir-europe.org/page.php
http://www.oceans.taraexpeditions.org/
http://www.euengage.org/
http://www.euengage.org/
http://www.euengage.org/
http://www.sirocco-project.eu/
http://www.sirocco-project.eu/
http://www.sirocco-project.eu/

