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The Time of Precision
Healthcare

Is NOW and is REAL!!
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Precision Medicine= Complex Blg Data and Compute Ecosystem
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Data
management

Raw
sequencing
data sets are
large,
Impractical to
share
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protect patient
privacy while
sharing
diagnosis,
treatment data
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The next generation of bio- Privacy and consent policies

must allow secure access to
health data while protecting
(“ ,‘( 4 = 1.‘ ‘.\ /L ;| ;

Informaticians, clinicians, and
patients must be educated

Validate the benefits and Sustain and grow, including

evidence of precision medicine White House Precision Medicine
and set standards o \J4
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Chemical/Optical : Al el e : e Merge statistical : Analytics using

process to read information for
genon.1|_c .strlngs E a single sample 5 multiple samples
and digitize data : and find variants

Rt RS &WDNA/RNA/\W:WE REESERTAT

HC Predicted Actionable Variants
MU|t|p|e Sample Data Driven Association

genotype and
phenotype data

genomic data for

c compute starts here

HC .
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HC

HC : e

HC Pop/Dis Clinically Actionable Variants

HC Study Clinical trail groups

HC : Data curation Knowledge Database

1-4 days Week Weeks Months & In Research
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Imaging, parallelism, . Various algorithms, big data, parallelism, : + imaging + ML + drug
statistical work, : - accelerated algorithms, statistical and math : sensitivity assays +

i mechanistic learning and
i systems + correlation work

accelerated algorithms i puzzles, in memory processing
: : and knowledge systems
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janssen I (intel)

+ http://www.bio-itworld.com/2014/3/20/broad-intel-announce-speed-improvements-gatk-powered-by-intel-optimizations.html
** Qpen source: https://github.com/ddcap/halvade; Published in Bioinformatics, March 2015, doi:10.1093/bioinformatics/btv179
For more complete information about performance and benchmark results visit http://www.intel.com/benchmarks.

Configuration: see http://bioinformatics.oxfordjournals.org/content/early/2015/04/15/bioinformatics.btv179.full
Ahttp://asia.nikkei.com/Business/Trends/Drugmakers-to-tap-into-big-data ; Intel-Theano version 20151012

« A For select workloads and functions on 16 core HSW-EP. Results are initial observations

+ ** Other names and brand may be claimed as the property of others
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http://www.bio-itworld.com/2014/3/20/broad-intel-announce-speed-improvements-gatk-powered-by-intel-optimizations.html
https://github.com/ddcap/halvade
http://bioinformatics.oxfordjournals.org/content/early/2015/04/15/bioinformatics.btv179.full
http://asia.nikkei.com/Business/Trends/Drugmakers-to-tap-into-big-data
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i Global training in bioinfoarmatics

“BBioNano

—

inspur e | 1-10+ TFLOPS

1-3+ TB

20+ Tools*
5+ workflows**

FastQC Bowtie, Bwa, Annovar, Bedtools, Cufflinks, Gatk, Tophat,Picard, Abyss, SOAPsnp, Targetscan, Trinity, Deseq, Samtools, Blast, velvet, .
** Whole Genome Resequencing. Whole Exome Sequencing, De novo Assembly, Transcriptome Analysis, Small RNA Analysis, Digital Genomic Expression, ChIP-Seq, Met| ABWEAZIA g
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Federated Cloud Acceleration of Omics Privacy-Preserving Data  Scalable Genomic
Orchestration and Imaging Sharing Databases
Keep Data Local at Workflows Perform secure joint Store vast amounts of
Hospital/Institution Accelerate runtimes an computations across patient variant data and
Send COMPUTE to DATA = ©rder of magnitude multiple sites while perform in-database
. _ i All in a Day preserving privacy computation
S EREMAEEIE T AR 1)) e Secure Sharing Scalability at All Levels
= |XBeL = .
L EHFRFAGRIE aJf &%
’”" Global Alliance All open source technologies, inter-operable with community standards and [};

for Genomics & Health best practices_
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