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Build, Simulate and Validate Unifying Brain Models
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HBP Collaboratory



Neuroinformatics Platform
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Provide technical capabilities to federate 
neuroscience data, analyze structural and functional 
brain data and to build and navigate multi-level 
brain atlases. This involves: 

•spatial and temporal data registration 
•ontology development and semantic annotation 
•predictive neuroscience 
•machine learning, data mining 
•track provenance, build workflows.  

Goal: enable an integrated view of the 
neuroscience data. Prepare data for modeling 
pipelines 

Builds on standards and infrastructure of 
International Neuroinformatics Coordinating 
Facility (INCF)
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HBP Core Data Model
• Built on W3C PROV-O 

• Represents in vivo, in vitro and in silico entities

• Represents observations 

• Describes properties using ontologies

• Records where an entity or observation is located 

• Tracks how data is produced 

• Tracks who performed experiments/manipulations
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BigBrain(s): cellular architecture  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Amunts et al. Science, 340(6139): 1472-1475, 2013 
Amunts et al., in Brain Inspired Computing, Grandinetti, Lippert, Petkov, (Ed.), 2014, Lecture Notes 

in Computer Science 8603: 3-14, Springer.    

Available through the unified portal

sfsifsifssfsB In the HBP Collaboratory
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BigBrain(s): fiber architecture
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N: 1.500 – 3.000 per brain 
Thickness: 100 – 50 µm 
Resolution: 1.3 µm in-plane

3D-PLI 
Polarized Light Imaging as a tool to 
analyze the fibres at microscopical 

resolution in 3D 

Axer et al. (2011) NeuroImage 54: 1091-1101 & (2011) Frontiers Neuroinformatics 5:34; Westhoff (2014)  Proceedings: Architecture of Computing Systems, ARCS2014; 
Wiese et al., (2014) in: Chenault, Goldstein  (Eds.) SPIE Proceedings, Polarization: Measurement, Analysis, and Remote Sensing XI
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HBP Period 1 Review (Oct 2013 – Sep 2014)

The MNI space as a common template for 
different data modalities

26-28 Jan 2015
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JuBrain atlas for 
interpreting fMRI data 

on visuo-motor 
coordination
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JuBrain connects to Allen Brain
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Human and rodent brain atlases
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Muscarinic M2-receptor in the rat brain

3D-reconstruction of nerve fibres (3D-PLI)

Schubert, Axer, Amunts, Zilles (Jülich) 

Muscarinic M2-
receptor in the 
human brain

3D-reconstruction 
of nerve fibres 
(3D-PLI)
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Rodent brain atlases
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HBP Waxholm Space rat brain atlas

Papp et al., Neuroimage, 2014 
Kjonigsen et al., Neuroimage, 2015 

Boccara et al., Hippocampus, 2015, in press 

Waxholm Space rat brain atlas v2.0: updated and detailed delineations of the hippocampus
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PrP-tTA CamKII-tTA PitX3-tTA NOP(EC)-tTA PcP2-tTA

PrP

CamKII

PitX3

NOP

PcP2

3D Allen Mouse Brain Atlas

Transgene expression in five tTA driver mouse lines integrated in 
Allen mouse brain atlas space

Data integration in atlas space



Britton Chance Center for Biomedical Photonics, Wuhan, China
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Funding open, collaborative research
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Open platform for clinical neuroinformatics
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TRACK-
TBI 2

US

CANADA

AUSTRALIA

RUSSIA

CHINA

€ 30 million 
funding

Large-scale 
international study

7 year study

> 5,000 patients

International 
standarization of 

CDEs

Open-source 
database

Integration with 
existing databases 

and biobanks

Compatibility 
with FITBIR

CENTER 
TBI

!

CENTER-TBI

FP7

International collaboration on traumatic brain injury

Andrew Maas, David Menon

NIH, FDA, CDISC



Open Data Challenges
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• Not black and white: 

• Not just OPEN or CLOSED 

• Need granularity to be explicit about what is 
open, when and for what purpose 

• Then gradually develop the culture of loosening 
these restrictions



Open Data Challenges
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• Willing to share data but: 

• Expensive to produce (intellectual capital - experimental 
design, acquisition cost, time) 

• Many possible uses (multiple research questions) for 
large data sets 

• Currently, reward currencies are intellectual advances, 
publications and citations 

• No clear reward or motivation for providing data 
completely free of any constraint



Data use agreements
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• Data use agreement 

• Sets conditions for data use 

• Don’t abuse privileges (e.g. deidentify human data) 

• Don’t redistribute, go to approved repository for registered access (maintain data integrity, tracking 
accesses) 

• Agree to acceptable use policies (e.g. investigate non-embargoed questions only) 

• Embargo duration 

• Share and share-alike - if data combined with others that should be shared, result should be shared 

• Commercial use? 

• Stakeholders 

• Points to research registry for dataset 

• Owners can reserve (embargo) data access for specific research questions for limited time period 

• Others may access for non-embargoed use



Open Data - tiered access
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• Tier 0 - Unrestricted 

• All metadata and/or data freely available (includes contributor, specimen details, methods/
protocols, data type, access URL) 

• Reward: Potential citation, collaboration

• Tier 1 - Restricted use 

• Data available for restricted use, developing analysis algorithms 

• Reward: Data citation

• Tier 2 - Restricted Use 

• Data available for restricted use, nonconflicting research questions 

• Reward: Co-authorship

• Tier 3 - Restricted use 

• Full data available for collaborative investigation, joint research questions 

• Reward: Collaboration, co-authorship


