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A new era of community driven science

* Driven by needs to

to collaborate across science domains, disciplines and distance

to discover, access and understand heterogeneous distributed data
for powerful data analysis, visualization and workflow tools

to educate next the generation of scientists

* Necessary cyberinfrastructure:

 Institutional and national infrastructure: high speed networks, access to
national research and computational resources

« Software frameworks for data acquisition, management, discovery and
access

* Tools for data analysis, visualization, simulation, workflow
* Professional staff scientists, developers and curators
* Tools for collaboration



Exemplar community driven efforts

* End to end Cl research platform
* iplant collaborative

 Data discovery portals
* DataONE, NIF

* Community data sharing efforts
* PDB, ADNI, NEON, Citizen Science
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The iPlant Col(e;borative

The iPlant Collaborative develops
cyberinfrastructure and computational
tools to solve Grand Challenges in
plant science
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Discovery Environment

The Discovery Environment (DE) is one of the ways users can interact with iPlant
cyberinfrastructure. Rather than managing computing resource detalls, or learning
new software for every type of analysis, the DE allows you to handle all aspects of
your bioinformatics workflow (e.g., data management, analysis, sharing large
datasets, etc.) in one space.

Atmosphere

Atmosphere, the |Plant Collaborative's cloud Infrastructure service platform,

Eﬁi facilitates and addresses the growing need for highly configurable and cloud-enabled
() computational resources by the plant sciences research community.
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Data Store

. The iPlant Data Store is where your data are stored. The Data Store is cloud-based and
m is the central repository from which data is accessed by all of iPlant's technologies.
Data
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APIs: Agave / iPlant Foundation API

Underlying the rich, domain-specific middleware layer driving the iPlant cyberinfrastructure is a low-level, HTTP- and
command-line level API that provides fine-grained access to the storage, authentication, data manipulation, and
storage infrastructure maintained by iPlant. The iPlant 10 service API enables the asynchronous movement of file
data into and out of the iPlant cyberinfrastructure.

DNA Subway

() DNA Subwoy makes high-level genome analysis broadly available to students and
—AAURWAS-  educators and provides easy access to the types of data and informatics tools that
drive modern biology. Using the intuitive metaphor of a subway map, DNA Subway
organizes research-grade bioinformatics analysis tools into logical workflows and
presents them in an appealing interface.
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Powered by iPlant

Through the Powered by iPlant program, existing projects can use the iPlant cyberinfrastructure to
provide services to their users by integrating with iPlant's authentication system, Data Store, job
execution system, or semantic web services, or by using its servers for hosting their resources. Projects
that are currently Powered by iPlant are listed below; if you would like to have your project included in
this program, please email support@ iplantcollaborative.org.

(©) iprant Collaborative:

Discovery environment

* Bioinformatics workflow: data
management, analysis, sharing

Atmosphere

* Cloud based computational resources
Data Store

* Cloud based data store

* IRODS metadata

APls

* Fine grained access to infrastructure
DNA Subway

Powered by iPlant
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¢ GLEOIN 14 in Muranny, Co.
Mayo, Ireland has concluded &
successful wook of student
workshop on Team Science &
Professional Development,
Chalienges for CLEON Scence -
now and nio the future, Global
Water Management puble panel
dacussion, Working Group
mootings and field irp to the
Vamne Institute by Lough
Feegah and the Burishoole
Catchment. Thanks a milion ol
the co-hosts Dundalk Instdute of
Technology and Marna Institute
Newport staton! Updates of
presoniatons at G14 and follow-
ups will be avaiabe on CLEON
14 website and via members isi-
serv in Nov 2012

® A new issue of GLEON (

vewsletier (vel ) lssuc 2) ediled by
the GLEON GSA, conlrbuled by
both studenis and non-student
GCLEON#es 15 out now! See
what's happening in the
community around the world and
what {o oxpoct at the upcoming
GLEON 14 Moetng = Imsland!
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Postdoc in Arctic Lin
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Switzeriand
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g i(}loédl Laké Ecological

»

.Observatory Network

Lake Surkheng Zhui, Broghil Valley, Pakistan. Photo by: Ghulam Rasool

GLEON is a grassroots network of limnologists, ecologists, information technology experts, and engineers
who have a common goal of building a scalable, persistent network of lake ecological observatories



DATA DISCOVERY
PORTALS

Goals
Aggregate data and data resources

Develop search capabilities to discover data and
publications

One stop shopping for data and tools
Ecological and Earth Sciences
DataONE
Neuroscience

Neuroscience Information Framework




Data®\F community and tools

e Goals of DataONE

» A distributed framework and sustainable
cyberinfrastructure that meets the needs of science
and society for open, persistent, robust and secure
access to well described and easily discovered Earth
observational data.

¢ Coordinating nodes
* University of New Mexico
* UCSanta Barbara
* University of Tennessee/Oakridge National Laboratory

* Member nodes
* South African National Parks
* Knowledge Network for Biocomplexity
* Ecological Society for America
* Dryad

» Oakridge National Laboratories Distributed Active Archive
Center

* USGS
* Long Term Ecological Research Network
¢ Partnership for Interdisciplinary Studies of Coastal Oceans
* California Digital library
* More coming soon....
* VOEIS - Virtual Observatory and Ecological Informatics
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DataONE Search Engine
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Neuroscience Information Framework

2 gl Wl » Data portal for all things

NIF S ’\ ST R s neuroscience

* Resources curated against a
community ontology — NeurolLex

Lavw| 2000 Masiunins

eif

Share Your Data: - - “5«,
Ihrough NI

* Search engine — ontology based

* Resource registration level
facillitates access to data

* Wide resource variety

NMEIUROLEX

 Data - data bases
* Analysis Tools
* Animals, reagents

* Literature - via Textpresso




NIF Search

NEUROSCIENCE INFORMATION FRAMEWORK 4.5 RECOMMEND A RESOURCE ® TUTORIALS ® NIF FORUMS ® NEUROLEX ® NIF WIKI ® SUPPORT ® FEEDBACK
Search the NIF Preferences Report a problem |?
parkinson's disease Search || Clear | Search Options # Synonyms

) AND terms () OR terms Search tips - [¥] (] Disease
- [@] ] disease
View / Edit Query Save search

: [1_'_] parkinson's (Parkinsons disease)

(Disease5.0 OR disease5.0) AND
(("Parkinsons disease"~5.0 OR Parkinsons OR PD OR. "Parkinson disease” OR "Parkinson syndrome” OR
"Paralvsis Agitans" OR "Parkinsan's svndrome” OR Parkinson's OR "Parkinsan's disease™ OR "Parkinsonian

Data Federation (473,623) NIF Registry {133) Literature (101,581) | Grants {11}

Categories Gemma® is a database and software system for the meta-analysis of gene expression data. Gemma contains data from hundreds of public

microarray data sets, referencing hundreds of published papers. Users can search, access and visualize coexpression and differential expression
Data Type results.

tutorial
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(258) Page of45130| b b | 2 Displaying 1 - 10 of 451381 | |Page size: 10 |+ ||| Strict Export Load in a new window
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Microarray (452400) - X pression dimensicnal brain

:-;i.h:ltypc:
Gemma: Microarray (451381)
GeneNetwork: Info (345)
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NIF — accessible resources world wide

@ ALLEMN INSTITUTE
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COMMUNITY DATA
SHARING EFFORTS

PDB, ADNI, NEON, Citizen Science




Protein Data Bank — pdb.org

A MENSER e SPDB
P D B . C PDR-101 An Information Portal to Blological Macromolecular Structures
PROTEIN DATA BANK 2 As of Toesday Now 13, 2012 at 4 PM PST there re 86172 Structures  PDB Statistics «Dow
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Cytochrome Oxidase
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 Data base of protein structures: USCD and Rutgers

* Vibrant user community, CASP: Critical Assessment of Techniques for Protein Structure
Prediction

* Multiagency support platform: NSF, DOE, NIGMS, NLM, NINDS, NCI, NIDDK



Alzheimer’s Disease Neuroimaging Initiative

» Landmark study to identify factors
* ADNI: http://adni-info.org in progression of Alzheimer’s

- ADNI GO; ADNI 2 2012

* |dentify biomarkers
e Serum factors

ADN' Niaveanes’s [Nenass Nan sosmacass: Ty

Main Manu Volunteer 10 Parsicipate in ADNI
Find ADNI Trial Sites

e CSF biomarkers
* MRI/PET Scans

« AUML Stusy Vocedees The Natoric ADNI study is currently sesbing volunteens w

. Connact 1o miacmation oo
Voiurnesnng

= ADNI Sciarcs Hemmre

» VS0 e

Cognitive impa e

Alzheimer's Disease Neuroimaging Initiative

« ADMIL Wardwite Weicome from the ADNI Principal Investigator 1 H

A St s * Psychometric testing
PR A TS Debiiri Neuromagn g [riative (AONT] i GeSgrad U5 vohgRie the uie of LRMarirs inchdnng biood tests, tests of

» D20 _ACK: poreteeandl Muid, and MAL! PET imaon 0 Sir Albemer's Cuease (AD) vy trias and dagnoses. AD a¥ects 5 ¥ 0o Ovey ThE B9

oo @ GOal — identify biomarkers to
TR e initiate treatment earlier

* Volunteer study — over 300
participants

* ALL DATA available without
embargo

* Funding: NIH and Pharma




National Ecological Observatory Network
A 30 year continental-scale observatory

The Theoretical Basis for NEON Systems

GRAMD CHALLENGES —* KEY QUESTIOMS —* NEON DATA FPRODUCTS —* DATA USERS
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Citizen Science: strength in numbers
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References and useful links

* Neuroscience Information Framework . 3DSIicer
* http://neuinfo.org
Iplant Collaborative
« http://iplantcollaborative.org * Informatics for Integrating Biology
NEON and the Bedside

¢ The NEON 2011 Science Strategy
* http://neoninc.org

* http://www.slicer.org

* http://www.l2b2.org

 DataONE * USGS Earthquake Hazards
* http://www.dataone.org * http://earthquake.usgs.gov/earthquak
* CREON es/dyfi

¢ http://www.coralreefon.org

e DataTurbine * eBIRD
* http://dataturbine.org * ebird.org
RIROED « Project BudBurst
http://irods.org ; §
. VOEIS e http://neoninc.org/budburst

* http://voeis.msu.montana.edu

Contact info:
gwen(@montana.edu



