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— Volume/Size: Petabytes of Data (10%° Bytes)
— Heterogeneity: (un)formatted, ASCII/Binary
— Velocity: change, transfer, discovery

— 1,000’s of Diverse Software Tools
— 1,000,000’s of Dispersed Hardware Devices

— NGS Analysis

— Neuroimaging-genetics (ADNI MCI conversion)

Management

Kryder’s law: Exponential Growth of Data

VOLUME OF DATA MB = MEGABYTE = 10°, GB = GIGABYTE = 10° COMPUT.
TB = TERABYTE = 10'2, PB = PETABYTE = 10° POWER
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Software Tools Discovery Millions of Dispersed Hardware Devices

Dinov, et al., 2008 Dinov et al., BMC 2011

What is the Pipeline Environment?

Genomics Pipeline Solutions

0 Pipeline.loni.usc.edu
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Examples of Validated NGS Workflows
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(Torri, et al., Genes, 2012)

Examples of Validated NGS Workflows

BasicQc Advanced QC

CNVs calling Variant calling & Annotation

De novo assembly 4

(Torri, et al., Genes, 2012)

Perfect Neuroimaging-Genetics- ADNI Imaging-Genetics GWAS Study
Computation Storm?

Demographics [ A0 [ ma [ p |

Dinoy, et al., 2013




ADNI Imaging-Genetics GWAS Study
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Prior Studies: MCI Conversion to Alzheimer’s

Authors | Approach

Gaser, Franke et al. 2013 BrainAGE - age-related brain tissue loss

Conti, Vicini-Chilovi et al. CA-SIT Smell Identification Test
2013

Mangialasche, Westman et al. Plasma levels of various natural vitamin E
2013 compounds

Dukart, Mueller et al. 2013 Glucose Hypometabolism

Zola, Manzanares et al. 2013  Behavioral Assays like visual paired comparison
task

Albin, Giordani, et al, 2013 11C-PiB PET cerebral amyloids
Paulson & Igo, 2011 ApoE4 status, imaging and CSF biomarkers
Apostolova, Dinov et al. 2006  Structural Morphometry
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ADNI Imaging-Genetics GWAS Study
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Alzheimer’s Case Study: Stable-MCI vs. MCI-Converters

predictive-power of combinations of biomarkers and imaging
derivative measures to provide reliable predictors of conversion from
MCI to Alzheimer’s disease

MCI converters to AD (24-month period) and stable non-converters;
matched for age, gender, handedness, education level Imaging (sMRI),
Behavioral, Clinical, Neuropsychiatric, Biological data

Qualitative Exploratory Data Analysis and Quantitative Statistical
Analysis (morphometric imaging correlates with clinical and genetics
rkers)

MCI = Mild Cognitive Impairment (prelude to dementia of Alzheimer’s type) M

Alzheimer’s Case Study: Stable-MCI vs. MCI-Converters
End-To-End Computational Pipeline Workflow Solution




Alzheimer’s Case Study: Stable-MCI vs. MCI-Converters

Alzheimer’s Case Study: Stable-MCI vs. MCI-Converters
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Alzheimer’s Case Study: Stable-MCI vs. MCI-Converters

True State
Dx at 24 month follow up)
Converter Stable Total
CIEEea=18  Converter TP=21 FP=12 33
Al Stable FN=5  TN=19 24

Prediction Ana
(7 Regions) Total 26 31 57

Top 7 Regions Top 20 Regions
§

Classification Results
Using Baseline Data

Sensitivity 0.81 1.0

pecificity 0.61 0.87

Power to detect

Live Pipeline Demo?




