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Topics

® Why interoperability

® The European Research Infrastructure
approach to improve interoperability

® Interoperability in tissue sample
management

Assessment of variables in tissue sample
pre-analytics
Novel stabilization solutions
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Competition as Driver of
Innovation and Diversity

Innovation

Diversity
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Interoperability
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Different Levels of Interoperability

® Ethical and legal frameworks
® Data management
® Sample management

=) Requires different solutions
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How to Measure Interoperability?

® Time from request to project start
® Number of samples analyzed

® Number of medical parameters

® Number of countries involved

® Scientific quality of outcome




TThe Pan-European Research Infrastructure for
Biobanking and Biemolecular Resources (BBMRI)

Preparatory phase 2008-2010
Funding 5 mio €

51
Participating Institutions

>200
Associated Organisations

30 Countries




ERIC as Possible Legal Structure
of BBMRI

Distributed hub and spoke structure
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(statutory seat)
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The ERIC Legal Framework

* E
e EUROPEAN
& COMMISSION

Establishement of operational sites
in different Member States that
operate under one legislation

COMMUNITY LEGALFRAMEWORK FOR A

EUROPEAN RESEARCH INFRASTRUCTURE
CONSORTIUM (ERIC)

BBMRI In force since 28.8.2009
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Human-Derived

Material
oECD BEST PRACTICE cuipELINES FoR | ® Organisational requirements
BIOLOGICAL RESOURCE CENTRES o Staﬂ:_qual iﬁcations and
training
® Premises
® Equipment
® Documentation
«. ® Informatics
OECD ® Services
® Preparation of samples
A ND DEVELOPMENT O ® Accession of deposits
® Preservation
Endorsed by CSTP in March 2007 ® Supply of biological material
BEBMRI ® Quality audit and quality
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OECD Guidelines HBGRD
on Human Biobanks °
and Genetic Research Informed consent
R ® Governance
® Stakeholder
® |nhvolvement of donors
® Data protection
® Change of scope
® (Old collections)
W
OECD

Endorced by OECD Council November 2009
BBMRI
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BBMRI: The European part of a
human domain GBRCN

Phase 1: Establishment of planning consortium 2009
Phase 2: Identification of participants for pilot phase 2010
Phase 3: Pilot phase for implementation of 2011

OECD best practice guidelines
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Inventory of Biobanks in Europe

® BBMRI questionnaires have been developed jointly
with P3G

® Detailed information on samples, data, access,
governance, costs and funding

® Questionnaires from >260 biobanks evaluated

® Stored in arelational database system
(http://www.bbmri.eu/index.php/catalog-of-european-biobanks)
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The Adaptor Approach of BBMRI to
Achileve Interoperability

® Define criteria

Which samples and data can be
combined?

Evidence-based gquality indicators

® Develop tools
Data exchange
Intl. transfer of samples
Interoperability!
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Tissue Sample Quality: Critical Issues

Medication i Fixation
Surgical procedure B Fixative
Warm ischemia Time

-;f:n:;Z?;‘ure Embedding
Cold ischemia Temperature

Sample processing
Mech. alteration .
Selection+annotation ¢ «\

\,‘W Diagnosis

Disease codes

Storage
Time
temperature

Aliquotting

Freezing
Freezing rate
Temperature

Cryostorage
Temperature
Temp. shifts

Biobanking and
Biomolecular
Resources Research
Infrastructure



S
Sources of Diversity

- Can be avoided

| Fixation
Fixalive

Medication
Surgical procedure
vvarm ischemia

can be reduced

- 0Ot avoidable

Transport
Temperature

Freezing o .
Freezing rate Sample preparation

Cryostorage
Temperature — = Analysis

BBMRI Temp. shifts
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SPIDIA European FP 7 |
Large Integrated Project

® Evidence-based quality parameters

New stabilization procedures

New sampling procedures

Evaluation of morphology

Evaluation of antigenicity

Evaluation of DNA, RNA, proteins, metabolites
Validation in international ring trials

European Norm (CEN)
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Parameters for Tissue-Based Analysis

Sample variables Readout
® Tissue type (organ) ® Morphology

® Diseased/normal ® Antigenicity

® Sample type ® Mol.structure
(biopsy/surgery) ® Biomolecules

® Peri-operative effects DNA

® Ischemia Protein

® Processing Protein mod.

® Fixation RNA

O Storage Metabolites

. ® |nteractomes
® Analysis



TMA Design for Validation of
Immunohistochemistry Protocols

TMA_Validation and O

ORIDIS Biomed

ptimisation of Immunohistochemical Staining

of Cytokeratin on Human Liver Sample

Autolysis
Period

_~ 0Oh

— 1h
— 2h
T 6h

O
O

©
.
0 -
©
C

o 00000000 00000000
;00000000 “00000000
“00000000000000000
000000000 00000000

N =
= O
<
W
> 9
@)

00000000 200000000
03, 00000000 00000000
m "00000000000000000
000000000 00000000

0
n
o

o

cOO0.0..Oc.O@0.00.
00000000 ..OOOOOO

0000000000000 0000
H+%OO.@0.O .O@OOOOO
|

Case

Case 4

3

Case 2

Y

\\/

Case

%)
@©
3]
Q
)

o

O

24 hm
48 herrs
72 hns»

94 hrs

Formalin
Fixation
Period



S —
Variables Analyzed by TMA

Protocol Validation

® 4x autolysis, 4x fixation, 6x cases, 4x replicas = 72 samples

® 5x antibodies, 3x concentrations, 4x retrieval, 2x detection
systems =

120 IHC conditions
® Total 8640 reactions for 1 antigen



TMA Light Microscopy
(anti Keratin 8 and 18 staining)
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Next Generation

FIGURE 2: SEQUENCING TECHNOLOGY OVERVIEW

1. PREPARE GENOMIC DNA SAMPLE

2. ATTACH DNA TO SURFACE

3. BRIDGE AMPLIFICATION

%

: ﬁé*,,

Adapters
o

v
b

DNA

Adapter

DNA
fragment
A
Dense lawn
of primers

' )

E y

-

/

Randomly fragment genomic DNA
and ligate adapters to both ends of the
fragments.

Bind single-stranded fragments randomly to
the inside surface of the flow cell channels.

Add unlabeled nucleotides and enzyme to
initiate solid-phase bridge amplification.

lllumina® Systems & Software

Sequencing

~ 40 mio clusters



Evaluation of Parameters Affecting
Sample Quality for Sequencing

1 year (ID1) Snap frozen +
1 year (ID1) 24 hrs formaldehyde + + + +
1 year (ID1) 72 hrs formaldehyde + + + +
14 years (1D1202%) Snap frozen +
14 years (1D1202)* 24 hrs formaldehyde +
18 years (ID 22)* Snap frozen +
18 years (ID 22)* 24 hrs formaldehyde +

M. R. Schweiger et al., PLoS One 2009



Sequencing Efficacy:

Read lenghts
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Quantitative Results:
CNVs/Amplifications

Cryo *

Number of fragments per 487562 bp

0 20000000 40000000 60000000 20000000 100000000 1.2E438 14648

Chromosome 8



Qualitative Results:

SNPs/Mutations
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NMR-Based Metabolomics

830 MHz WB

CERM Univ. Florence

SPIDIA
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Ischemia - Induced Alterations

SPIDIA Studies on different

times of Ischemia

Lactate GSH
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New Stabilization Solutions for

Multimodal Biomarkers

® PaxGeneR (Qiagen)
Morphology
Antigenicity
DNA
RNA
Proteins
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Preservation of Morphology

W
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Preservation of Antigenicity
(Spleen CD20 with Ag retrieval)

SpleenFF24h_CD20(2x) SpleenPG3h_CD20(2x) SpleenPG24h_CD20(2x)

SpleenPG3h_CD20(10x)

SpleenFF24h_CD20(40x) SpleenPG3h_CD20(40x) SpleenPG24h_CD20(40x)



Preservation of RNA

200bp 277bp
GAPDH amplicon length




Coordination/Executive Mgmnt.

Population-based Biobanks:
Disease-oriented Biobanks:
Biomolecular Resources:

Databases & Biocomputing:

Ethical, Legal and Societal Issues:

Funding and Financing:

Governance Council Chair:
Advisory Board Chair:

Coordination Board Chair:
Stakeholder Forum Chair:

he BBMRI Team: WP Leaders and Chairs

K. Zatloukal, AT; E. Vuorio, FI

M. Yuille, UK; M Pasterk, FR

L. Peltonen+, FI/UK; A. Metspalu,EE
E. Wichmann, GER, T Meitinger, GER
U. Landegren, SE; M. Taussig, UK
J-E Litton, SE

A. Cambon-Thomsen, FR

G. Dagher, FR; J. Ridder, NL

C. Brechot, FR;

L. Peltonen, FI

G-J van Ommen, NL
K. Zatloukal, AT

M. Griffith, IR

51 Participants (6 Ministries, 18 Funding Organizations)
210 Associated Organizations 30 Countries
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SPIDIA Partners

Medical University of Graz Austria:
Christian Viertler
Daniela Pabst
Nicole Kurzmann
Monika Moser

CREM University of Florence Italy:
Ivano Bertini
Paola Turano
Qiagen, Hilden Germany:
Uwe Oehlmueller
Ralf Wyrich
Max Planck Institute for Molecular Genetics, Berlin Germany:
Hans Lehrach
Michal Schweiger

SPIDIA
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