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Neuroimaging Study Size

Year
1998
2005
2012

(Typical)

Size Equivalent to
54MB 20 copies of War and Peace
67/MB 24 copies of War and Peace
531MB 193 copies of War and Peace



Image Data Expansion

Each neuroimaging scan can spawn many derived image
leading to exponential growth

Typical Example:
One 22MB structural scan—>

Five preprocessed images (176 MB) -
Eleven postprocessed images (222 MB)

22MB of raw data produces 420MB data for one scan



Genetic Data

« Circa 2010 GWAS Data (per sample)
« 620,000+ rows of data
- ~81MB

« 2012: Whole Genome Sequencing (per sample)
« Standard output from Illumina — multiple files and formats
« ~250GB per sample

— Example
« 800 subjects x 250GB = 195TB
e Time to transfer 195TB:
— High speed internet (90 Mbit/s): 26 days
— DSL (45 Mbit/s): 59 days
— Dial-up (56 kbit/s): 100+ years!
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About TRACK-HD

- TRACK-HD is a multi-centre, multi-national prospective,
observational biomarker study of premanifest and early stage HD
with no experimental treatment.

Objectives

* determine what combination of measures is the most sensitive
for detecting change over the natural course of premanifest
and early HD

to validate these as potential outcome measures for use in
future therapeutic trials

Design
= focused on intensive battery of novel assessments

ain structure and function. = extensive annual assessments

« dynamic and fluid protocol

robust evidence-based measures
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Image Data Uploaded

10 TB Total

~ 2 TB/Year

1 1 1
-2 Yr -1Yr Today

m MRI
0 IMRI
@ PET
@ SPECT
ocCrT
@ MRA
m DTI

200 subjects
200 000 scans
. .121_ 000 processed scans
* 64 million image files




Image Data Downloaded
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\
y %\ Sharing Alzheimer's Research Data with the World

The Alzheimer's Disease Neuroimaging Initiative (ADNI) unites researchers with study data as they work to define the progression of
Alzheimer's disease. ADNI researchers collect, validate and utilize data such as MRI and PET images, genetics, cognitive tests, CSF and
blood biomarkers as predictors for the disease. Data from the North American ADNT's study participants, including Alzheimer's disease

patients, mild cognitive impairment subjects and elderly controls, are available from this site.

Welcome Returning Users News
+ About the ADNI Study + Overview of the ADNI Standardized MRI MR Study ID Changes
Data Sets New rules that determine how study ID’s
+ Overview of ADNI Data are assigned to images archived within
+ Data Dictionary Search the...
+ Data Use Agreement
+ Update Account Information or Add Co- Updated BSI measures dataset is

+ Request ADNI Specimens from RARC now available

ReshEgtoms Updated BSI measures dataset is now
+ APPLY FOR DATA ACCESS s Submitt yonr ADNIMan i) o :‘i)all}?.t.).le from the Download section of the
Review

MORE NEWS > SUBSCRIBE
om TO RSS

STUDY DESIGN DATA & SAMPLES METHODS & TOOLS SUPPORT NEWS & PUBS
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2005 2006 2007 2008 2009 2010 2011 2012 2013
e==sRaw Scans 387 6,695 | 9,576 | 6,450 | 3,291 | 2,915 | 8,318 | 15,599 | 12,636
Processed Scans 0 2,844 | 20,104 | 17,234 | 4,795 | 20,466 | 12,784 | 14,809 | 9,456
=== Subjects 61 699 779 650 440 369 638 971 955

2005 2006 2007 2008 2009 2010 2011 2012 2013

Scans Archived 2005 - 2013

Total: 190,903
Subject: 168,359
Phantom: 22,554

Number of subjects is consistent, but fewer raw MR scans were archived in 2013 due to a reduced frequency in collecting
Inhnm‘nm scans '




Data Use Applications
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Applications received to date: 5,614

Applications received in 2013: 1,191
(29% increase from 2012)
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Images Downloaded 2006 - 2013

2006

2007

2008

2009

2010

2011

2012

2013

e MR

34,575

127,341

191,914

234,253

354,848

519,121

806,083

1,342,381

PET

5,739

17,983

41,630

50,578

56,433

131,681

149,543

262,801

MRI: 3,610,516
PET: 716,388
Total Downloads: 4,326,904




rocesses for obtaining WGS dat

{ WGS Data
{ SNPs (VCF) Assembly (BAM)
1) Genetic 2 " =2
. Email Added to Send Receive
Login IDA Dowgload Request Queue Hardware Data

The process of obtaining genetic data follow two paths.

Smaller datasets such as SNPs are available from within the IDA and are available to all active ADNI investigators.
Large datasets, the WGS BAM assembly files require investigators to send hardware on which LONI can place of copy. o
files. |




WGS SNPs
(PLINK & VCF formats)

ADNI

ADNI @LONI PROJECTS | SEARCH EXPLORE

Study Data | Image Collections | Genetic Data
Download Genetic Data

Reminder: The ADNI Data Use agreement prohibits unauthorized sharing of these data, posting to public databases and any attempt data to identify individuals using these data. By
downloading these data you acknowledge our Terms and Conditions.

ADNI WGS ADNI WGS:

Data ADNI1/GO/2 Whole Genome Sequencing (WGS) samples were genotyped using the lllumina Omnl 2.58 BeadChip and assembly
Documentation performed using CASAVA-1.9.0a1_110909.90
ALL

ARCHIVE | DOWNLOAD | MANAGE

WGS Data
ADNI WGS SNP Data - Complete PLINK

ADNI1 GWAS

Version:2014-02-20

ADNIGO/2 GWAS
ALL

ADNIWGS SNP Data Set 01 of 2§
ADNI WGS SNP Data Set 02 of 29

Version:2013-08-21
Version:2013-08-21

ADNI WGS SNP Data Set 03 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 04 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 05 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 06 of 29 Version:2013-08-21
ADNI NP 14 Version:2013-08-21
ADNI WGS SNP Data Set 08 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 09 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 10 of 28 Version:2013-08-21
ADNI WGS SNP Data Set 11 of 29 Version:2013-08-21
ADNI WGS SNP Data Set 12 of 29 Version:2013-08-21

ADNI WGS SNP Data Set 13 of 28

Version:2013-08-21
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G A AIN DESIGN FAQ/SUPPORT  ABOUT DATA & TOOLS NEWS

alzheimers QY association®

APPLY FOR DATA >

THE FUTURE OF ALZHEIMER'S RESEARCH el Ol

The Global Alzheimer’s Association Interactive Network (GAAIN) is a
collaborative project that will provide researchers around the globe with
access to a vast repository of Alzheimer’s disease research data and the
sophisticated analytical tools and computational power needed to work with
that data. Our goal is to transform the way scientists work together to answer
key questions related to understanding the causes, diagnosis, treatment and
prevention of Alzheimer’s and other neurodegenerative diseases.

r

LATEST more news > PARTNERS BECOME A PARTNER

11-03-13  Genetic mutation linked to Alzheimer’s disease
doubles rate of brain tissue loss, USC study shows

7 Sele.
CR_[‘”CAL APr'\TH Luboru'oronf W | neuGRID
05-24-12  The Developments of the Project neuGRID: New digital INSTITUTE Pevrolimaging S{i ) N4U(neuGRID for you)
platforms enhance the fight against Alzheimer's 2
03-14-12 h & Standardization in Alzheimer’s Disease
Conference (RASAD 2012) Partners in GAAIN are of a global initiative linking investigators, data, tools and infrastructure for the

study of Alzheimer's disease. Find out more >

Q The Global Alzheimer's Association Interactive Network



Why GAAIN?

Imagine Venice without bridges

Isolated islets
Inaccessible to pedestrians
Requires a boat

Requires special navigation
skills




Why GAAIN?
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Create an
data to form an accessible global information network easliy
traversed.



Example: Tripit.com

YOUR TRIPS
FIESTA BOWL (4d
No Connection

ming trips

Network Updates

YOUR NETWORK
1 Connection
No one yet

DECEMBER 5

e made changes to

NOVEMBER 28

M li Ferare made changes to P

Travel Stats
1ST PLACE FOR DISTANCE TRA\

id Murphy 15,719 mi

14,577 mi

Tripit.com aggregates a user’s travel and booking information (ie: airline tickets,
vacation rentals).

[ share your trips

Auto import

View all upcoming Add a trip iCal feed

View connections Find friends on Tripit

EWHEN YOU'RE You'll love it: with FlyNet”
you can send emails and
surf the Internet on board.

(Trip Details Changed and Trip Name Changed)

Latest Triplt News

1. (Plans Added) Vie

FULL STATS
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Combining & interpreting data

Obtaining data from study
across studies

Investigators

Problems for Data Holders

Discovering data needed
for investigation

tecting subject privacy Maintaining data control Receiving credit




Research efforts in Alzheimer’s
disease

Research efforts could be vastly expanded in scope and
capabilities If data were linked to a global infrastructure
that would enable scientists to access and utilize vast,
Interlinked repositories of data on thousands of subjects at
risk for or already suffering from the ravages of
Alzheimer’s disease.



GAAIN Aggregator and Personal

GAAIN recognizes a
user’s existing accounts
for partnering data
sources and allows
him/her to analyze the
data with our tools
and/or apply for
additional consortiums

The dashboard indicates
which data sources are
unavailable to the user
(ie: the user must apply
for access, data source is
currently offline)

Dashboard

Welcome Jane  Sign Out
GAAIN DASHBOARD QUERY EXPLORE
alzheimers QY association”
Welcome

Jane Smith, PhD

last login: Nov. 20, 2013 m
-
o

DATA SOURCES

aibl &

CONNECT TO MORE

DATA SOURCES > New Partner joins GAAIN, 236 Subjects added to

database

Q The Global Alzheimer's Association Interactive Network
Funded by the Alzheimer's Association

e



Comprehensive Analytical Tool Stack

/\
GAAIN ABOUT DESIGN DATA &TOOLS NEWS SUPPORT
;

alzheimer' QY association®

Data Federation

Bank of
sophisticated Tools Page
imaging and b CHR 21:33,031,597-33,041,570

genetic analytical | -
tools available
Tools are
supported by the
LONI Pipeline



Data Heterogeneity
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A big solution for big data

GAAIN serves as a benchmark for large data
research efforts

Provides seamless connections of a users’ existing
Alzheimer’s disease consortium data accounts

Allows researchers to narrow down a study
population that relates to their work across
multiple partner consortiums

Provides tools capable of analyzing clinical,
Imaging and genetic data types via the LONI
Pipeline



