Session 2: Data Archiving and Management: the IT In  frastructure

Chair: Jan-Eric Litton, Karolinska Institutet, SE E
15.00-15.40 Erich Wichmann

Helmholtz Center, DE

Phenotypic and genetic information associated to a biobank

15.40-16.20 Juha Kononen

University of Tampere, Fl

Creation of integrated data mining environment linking individual data to
clinical cellular and molecular information

16.20-16.50 Coffee break

16.50-17.30 J.J. Nietfeld

University Medical Center Utrecht and INTRESCO, NL

Software codes versus biocodes for sample and data traceability
17.30-18.10 Jan-Eric Litton

Karolinska Institutet, SE

Harmonization of IT infrastructure across countries

18.10-18.25 Inés Barrecheguren

Noray Bioinformatics, S.L., ES

Software platforms for Biobanks Information management and traceability
18.25-18.40 Kharlampi Tiras

Russian Academy of Sciences, RU

General biology in 21 century: from museums of "mortified" samples to
electron images of living biological objects

19.00 Dinner



Biobank

Not only biological samples...

.. but also an information
management system




Harmonization of IT infrastructure across countries

Prof. Jan-Eric Litton
Karolinska Institutet
Stockholm, Sweden.

jan-eric.litton@ki.se




Agenda

e The problems to solve ...
* Requirements

« Variable explosion

* The Federated database

e GenomEUtwin and TWINNET
e Bio-GRID
e BIMS

« BEMRI



World Wide Biobanking

General Requirements:

1. ID
2. Data model - Meta data

3. Nomenclature

Simplexity = Simple Rules of a Complex World



Popultaion Biobanks
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Requirements

Phenotypic data

)
(

Biobank sample
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Environment
- and lifestyle data
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Genotypic data




Noerson = 1 000 000

IT- Requirements:
1. Store Large Amounts of Genotype Data
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IT- Requirements:

2. Fast Extraction of Genotype Data




IT- Requirements:
3. Handle Datasets Analyzed with Different Methods
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IT- Requirements:
4. Include Meta-Data
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IT - Requirements:
5. Scalable and Cost-Effective




I

Factors driving variable explosion l

» Methods for high-throughput single nucleotide polymorphism (SNP)
genotyping analysis continue to improve (and becoming less
expensive)

— [llumina humanl1M beadchip
— Affymetrix® Genome-Wide Human SNP Array 6.0

« Gene-environmentinteraction studies in epidemiology are constantly
increasing in size
—LifeGene
— UK Biobank

— Singapore

 The huge amount of data generated when high-throughput SNP
genotyping methods are used in such studies, presents an enormous
challenge to researchers in terms of structured data management
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A federated database system is a type of meta-database
management system (DBMS) which transparently integrates

multiple autonomous database systems into a single federated
database.

The constituent databases are interconnected via a computer
network, and may be geographically decentralized.




A federated database (or virtual database ) is the fully-

Integrated, logical composite of all constituent databases in a
federated database system.

A DBMS can be classified as either centralized or distributed. A
centralized system manages a single database while
distributed manages multiple databases.
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Data Format and Variable Standard for GenomEUg&wvin

Phenotype Database

Version: 3.2.4

Ann Bjorklund
Jan-Eric Litton
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Data Collection

National
Registers

Genotype
Information

..lund G, Lindgvist PLitton J-E. BIMS: An information management system for
biobanking in the 21st century. IBM Systems JouR@dl7;46(1):17 1-182.

Standardization and Consolidation

Import
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Integrated
Data
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Abstraction and Presentation
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Bicbanking and
Biomolecular
Resources Research

Infrastructure

Construction of new infrastructures -
preparatory phase

FP7-INFRASTRUCTURES-2007-1




Bicbanking and
Biomolecular
Resources Research
Infrastructure

ldeally, BBMRI should build something
that every one needs, but no-one has.




Bichanking and
Biomolecular
Resources Research
Infrastructure

ldeally, BBMRI should build something
that every one needs, but no-one has.

Searching the biobank domain in Europe%



Bicbznking and
Biomolecular
Resources Research
Infrastructure
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META - data

A metadata system, with ranking of results, for
biobanks should be defined for three levels:

e Semantic structure and metadata exploration

e Aggregating/OLAP (Online analytical processing)
level (i.e., existence of data)

 Object level (e.g., samples, individuals)

A minimum set of infor mation must be defined for each metadata level
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Nomenclature - Wiki

Biobanks Wiki

biobank-lexicon.org and biobank-lexicon.com

OWL/OBO formats

English, Swedish, Estionian and Finish definitions



Use Cases for e Workflow of Use Cases for

Federated Federated Biobanks
Biobanks

Content

o Use Case 1.
Identification of Biobanks




A researcher wants to know which biobanks store
paraffin tissues of mamma carcinoma together
with therapy description.

Inputparameter:

Paraffin
Tissue
Mamma carcinoma e.g C50.08

Therapy description available

Meta-Database has knowledge about approximate
amount of items for defined sets of attributes



Data in Meta-Database

C50.08




Requestor




Requestor National Host Other National Hosts




Requestor National Host Other National Hosts




Result Ranking is split up into step 5a and 5b which work in
different environments resp. national hosts.

Resulting data from query metadata is sorted according to
predefined importance of attributes

The more likely the result and the importance template are,
the more important the result is treated

Output description: List of ranked biobanks (associated
with national hosts) which hold the requested data or
material based on the specified attributes. Rank can be any
number between 0 and 100.
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Step 7 — View Result
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