©
c
S .% V]
et j— [
analyses @ support g '% 2y IGIObEII g %— ) '% q>J
Programs = 'E o B eliveraples o i e > O . . u —
coord?nated § network — "5 Project < 8:’1;& o E = g c)bjecmve;tla5|n g
reference  organizational 3 ygjye Understanding ‘Esupggtr,g?,g“' _; journals ©® gbased 9 -I-Joutreach
efforts prog rams © O Elevel 1Al
imaging " mfc%rmatlon neW . Iaunched £ resou rcesg s Digital _Emouse
Science organizations T Cl I |tate fu nctio e S earc h Atlasing — COO rd Inate different =
worldwide d I future engineering National o components est abl i hed 2
m enefit eve O p I I I e nt tmog phy Paul u man number sustainability gy psychology () E
d|Verse references m time structure role Important e used pI‘OCESS g g E g
well =neUroinformaticsreviews daigital Faln :z:.
fieldwn Portal using solely U G_)
atlasesm i p "5 < ineuroscience :
- - N Y £ e :
Internatlonal E__;, T = E‘g g t-l_—l challengesg|0ba| §Strateg
Secretariat O S 0= L h " significant -
next i = 2 A T Fresearc ers roat countries
accomelaon I 2 = g mechanisms S & framework interationally
academia = I ~ O funding planning e £ _ databases structures
Ievels access eXIStIngIIr-U, 'O GJ standard vision
visibility approach o N 8 g single
across ¢ = = o
- g " action standards £ i % =
activities )
2 O

5 \ > )
EUDAT
Sean Hill
Executive Director

International Neuroinformatics Coordinating Facility

www.incf.org


http://www.incf.org
http://www.incf.org




py" 3 .‘ - ‘ ;;i,-ij‘i'?‘ ‘{«;‘»‘f =
NE .

YA A
.o. N // ‘d Z/

¥

" » -8
T uma EESoN T -"—;r_'-&-‘ 1
X :
i)
\".. 7
i
‘o) [}
Pl <)
r A
“
'/

—
B
> = ¢
j 4
R 3 -
, . .
A
T
(27,
)
|

E

T



Developmental Disorders

*Learning disorders, conduct
disorders

*Strong genetic disorders
(Fragile X, Down’s etc)

Adolescent Disorders

*Bipolar disorder

*Conduct disorders and violence
*Borderline syndrome

* Adjustment disorders

* Anxiety, phobias, suicide
*Tourette’s syndrome

*Epilepsy

Adult Disorders

*Epilepsy

*Mood disorders, hysterias,
anxieties and phobias

*Obsessive compulsive disorders
*Eating disorders, sexual disorders
Sleep disorders, stress disorders
*Impulse control disorders
*Substance abuse disorders

Aging Disorders
*Depression

*Dementia

*Neurodegenerative disorders
[ ]

[ J
*Huntington’s
*Memory disorders

Glutamate
Nutrition

Dopamine

Serotonin
Metals
Dopamine
Toxins

Acetylcholine



Transform Neuroscience into an eScience

Supercomputing

Databases

Cognition

Whole brain

Data intensive science

Macrocircuits

Mesocircuits

>

Tools Models |

Microcircuits

v'Databases

v'Genomics

v'Translational

v'Systems Biology...
v'Integrative Biology...
v'Informatics...
v'Neuroscience...
v'"Mathematical Modeling...
v'Supercomputer Simulation ...
v'Visualization...
v'Analysis...

Synapses

Neurons

Molecules



The birth of INCF

® [he Global Science Forum of OECD
realized the need for a concerted action

for developing Neuroinformatics on the
international level.




&
“ f International Neuroinformatics
‘- n c Coordinating Facility

The mission of the INCF

Coordinate and foster international activities in neuroinformatics

Contribute to development and maintenance of database and
computational infrastructure and support mechanisms for
neuroscience applications




INCF works for technological,
cultural and policy changes

® Organize the community

® Advocate open access and data publication

® Work on scientific, technical and sociological
issues surrounding data sharing and




International Neuroinformatics Coordinating Facility

16 INCF Member Countries

India | Sweden

Japan Switzerland - 4

| Korea United Kingdom
France Netherlands United States
Germany Norway

#®
Italy Poland by | ncf
=



International Neuroinformatics Coordinating Facility

- — g —

“Yust so ave these preachers and scholars holding various views blind

and unseeng.... n thew \ghovance -l-,he\j ave b‘j nwature quavvelSome,
r wrangling, and disputatious, each wmaintaining veality is thus and thus”.

- The ®lind Men and the Elephant
3th century Buddhist wyitings




sub-cellular resolution

Multiomic Neuroscience Data
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Protein quantification
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magnetic bead labeling

Gene sequencing

Genetic vectors

protein separation

cellular resolution

In situ hybridization
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Mass- spectroscopy

Organelle transfection

Cytoplasm Nucleus  Nucleolus

Spatial Proteomics

tissue resolution

-

tissue transfection

enzymatic-activity
measurement

Magnet Resonance Diffusion

Imaging
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to replicate experiments

to ask new questions

to visualize B ("\X —

to simulate

4 . \
{ { ' AT
\ How do we bring aII thi‘s data to ethek’
A S ‘&I AW, = | ) to model
e i | v
/)
to search
to share

to publish to teach



INCF Programs

¢ Ontologies of Neural Structures

e Digital Brain Atlasing




Program on Ontologies of Neural
Structures (PONYS)
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Ontology Needs

Not well defined for much of neuroscience
Dynamic

Easy to maintain

Easy to review and curate

Accessible through standard web service
API



“Brainpedia” General concept

® Community wiki-based encyclopedia -
built off of neurolex.org

® Semantic annotations - semantic media wiki

® Ontology,Vocabulary and CDE queries through web
service - federate existing ontologies

® Rich multimedia wiki environment
® Technology assisted data mining and curation
® An interface to federated literature, data and models

® Partnership with Allen Institute, Blue Brain Project,
One Mind,Vulcan Technologies



Structured Data
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and Wiki, Data, Models and Literature
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Program on Digital Brain Atlasing

Spatial Data Integration via
Waxholm Space and Digital Atlasing Infrastructure




INCF Digital Atlasing Infrastructure
Integrates spatial brain data

Atlas hubs:
Standard WHS registered reference atlas provides spatial and other related service calls



Program on Multi-Scale Modeling

NineML - simulator independent
computatlonal model descrlptlon

MEIER-SCHELLERSHEIM, et al. 2009



Program on Datasharing

Data Object Models for:
Brain Imaging Electrophysiology

.HIIII'




Non satis communicare

10 share s not enough

ancf



Neuroscience data integration:

A multi-scale problem

Whole brain data (20
um microscopic MRI)

Mosiac LM images
(1 GB+)

~ .

N

Conventional LM image

Individual cell
morphologies

Scale

EM volumes &
reconstructions

Stephen Larson, UCSD

)

Solved molecular
structures




Use case |I: Neuronal modeling

e NMorpholog
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Use case |I: Model neural
MICrocIrcuits

Cell types

Cell distributions
Electrophysiology
Morphology
Synaptic dynamics
Connectivity

Network dynamics

ancf



Use case lll: Human Brain Atlasing

Structural data
Gene expression
Cytoarchitectonics

Receptor maps

Fiber tracts
Connectivity

Resting state data

Functional mapping

Anders Dale, UCSD

ancf



Multimodal brain atlases for research and medicine

|[EEE Visualization 2010



Requirements: Neuroinformatics
Cyberinfrastructure

« Share data: Secure access, authorization, collaborative
- Publish data: Data citation, community rating and reviews
» Preserve data: Versioning, archive, mirror, replicate

 Federate data: Tens to hundreds of thousands of members of
the federation

- Federated search: Search over all data, free text, ontology-
based or spatial search

- Ease of use: Lightweight! Dropbox-like functionality, easy
metadata annotation, portal for search

« Access data: Object-based view of data, semantic annotations,
data models, flexible metadata

« Analyze and integrate data: Support data analysis, workflow
building, provenance tracking



Neuroinformatics
Infrastructure

Phase || Object-bas !nu gration Layer

Phase | INCF Federated Dataspace




First step: Dropbox for
Scientific Data

Decentralized, data publication

Authorization and authentication




Launch INCF Cloud




oint to your data

i Applications My Lab Data May 13, 2001 1155 AN

INCF Clowd
Desktop o Natnosh HD joifd 2, 2011935 M
Dropbox

Local Cloud % Netmork NOQh2OMOOs
Remote Dasc Volu™e




Worldwide data through
your file browser




Organized by regions,
countries and labs




Browse all public data
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Make any local data visible globally or
only visible to collaborators.

ancf



Drag and drop any data to make
a local copy of available data

Drag and drop to place data on
a remote site for sharing or backup qnef



Installing on national
infrastructures

® VWorking with Sweden (PDC), Finland
(CSC), Germany(BCCN) and San Diego
(UCSD) for first trials




reveal data for global search

Next steps:
Set metadata tags to

www.neurolex.org

Whole brain data

~

Brain region data

Species: Mus musculus
Age: 30 days

Structure: Whole brain
Modality: T1 MRI

Reference space:
Waxholm mouse 1.1

Species: Mus musculus
Age: 30 days
Structure: Cerebellum

Modality: Immunostain

L

Light microscopy images

Single cell data

www.incf.org/programs/atlasing

Species: Mus musculus
Age: 30 days
Structure: Hippocampus

Modality: Immunostain

Reference space:
Waxholm mouse 1.1

Species: Rattus norvegicus
Age: 30 days
Structure: Cerebellum

Modality: Immunostain

Reference space:
Waxholm rat 1.0

EM volumes &
reconstructions

Molecular data

Species: Mus musculus
Age: 30 days

Structure: Hippocampal
Pyramidal neuron
dendrite

Modality: 10TV EM

Species: Drosophila

Age: NA

Structure:KV1.1

Modality: Protein structure

Spatial scale: 10 Angstroms


http://www.neurolex.org
http://www.neurolex.org
http://www.incf.org/programs/atlasing
http://www.incf.org/programs/atlasing

Cloud App

® Virtual machine image that can be run anywhere
(or Fabric script for existing servers)

® |ab server

amazon
web services'

Images Instances

® Compute cluster

simplebB | |  CloudFront

ervices



INCF Cloud App
built on existing, tested technologies
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Rich Stoner, Stephen Larson, UCSD



Key identifiers for
data integration

® Ontology

® Standardized names for metadata, species, developmental stage, brain
structures, diseases, behaviors

® Space

® Standard reference coordinate systems

® Time




Data Integration:
Object Model for Neuroinformatics (OMNI)
Provides object-oriented view of data space

Standard

Obiject
% Models

My Favorite
Neuron

NIF Neurolex
Web service

v

<



International Neuroinformatics Coordinating Facility
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Current Infrastructure Status

Data Federation - INCF Cloud App

Runs on Amazon cloud or server. Includes data federation, digital atlasing
services, semantic lookup, image stack browsing. http://software.incf.org/

software/incf-cloud-app

Ontologies - NIF/INCF Neurolex

Community site for developing ontologies, linking to data, models, literature.

http://www.neurolex.org
Digital atlasing infrastructure

http://atlasing.incf.org
Data integration - INCF Omni

Data integration object model: http://code.google.com/p/incf-omni/
UCSD/INCF Whole Brain Catalog

http://wholebraincatalog.org
Extend to include derived visual representations

Analytics layer

ancf


http://software.incf.org/software/incf-cloud-app
http://software.incf.org/software/incf-cloud-app
http://software.incf.org/software/incf-cloud-app
http://software.incf.org/software/incf-cloud-app
http://www.neurolex.org
http://www.neurolex.org
http://atlasing.incf.org
http://atlasing.incf.org
http://code.google.com/p/incf-omni/
http://code.google.com/p/incf-omni/
http://wholebraincatalog.org
http://wholebraincatalog.org

What already exists?

International organization coordinating data sharing and
integration for basic, translational and clinical data in neuroscience

Partnerships with large projects that want to collaborate (Allen
Institute, Blue Brain Project, One Mind for Research)

Neuroscience Information Framework - www.neuinfo.org

e Federated search of neuroscience data sources
Neurolex

e Community editable lexicon, web API to ontology resource
Digital Atlasing Infrastructure

e Standard APls for spatial registration and query

ancf


http://www.neuinfo.org
http://www.neuinfo.org

What could EUDAT provide?

e \What about a GitHub for collaborative data
infrastructures? Community repository of best
practices

e (Coordination of national infrastructures -
establish interface for international community
to request and deploy service hosting

® |nteraction with task forces (Data
management, AAI, PIDs, Hosting and
Services) - Access to expertise

ancf



Looking for
feedback, partners, data, use




Enable world-wide federated neuroscience data integration




. Neuro
ancf | Informatics 2012

Munich, Germany, September 10-12
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Keynotes from:
Gordon Shepherd, Atsushi Miyawaki, Michael Brecht, Sonja
Grun, Russel Poldrack



Further information

INCF Neuroinformatics Congress

INCF on the web

INCF Newsletter

ancf


http://www.neuroinformatics2012.org
http://www.neuroinformatics2012.org

