
Medical Big Data and 

Knowledge Discovery

Tokyo Medical and Dental University

Dept. Bioinformatics, Medical Research Institute

Hiroshi Tanaka



Basis of Genome/Omics



Genome and Omics
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1st generation ñGenomic Medicineò(1990
ïHuman genome 0.5% different, mutation /polymorphism, SNPs

ï Based on the inborn (germline) individual differences of genome

ï Aiming at ñPersonalized medicineò

Estimation of constitutional risk  of  contracting disease
ï disease causative gene for genetic disease, 

ï disease susceptibility gene for ñ common disease (hypertension, Diabetes)

ïNo treatment for genetic disease, low genotype relative risk for common disease

Å Personalized medication based on pre-diagnosis of drug response
ï Pharmacogenomics (PGx)  diagnosis of different individual response to drug

2nd generation ñOmics-based Medicineò(2000
ï Based on  and direct use of ñacquired omics profileò

ï Aiming at ñPredictive/Preemptive medicineò

ÅUsing omics profile of disease(gene expression profile, etc) 
ïDiseases due to acquired somaticcell mutation /alternation

ïIt changes depending on disease stage and sites ( ñmolecular phenomeò )

ÅEstimation of  degree of on-going state of disease progression
ïDiscover of disease subtype based on ñomicsprofileò, ex. breast cancer

ïDirectly related to  prognosisor early detection of disease  

more precise than clinico-pathological findings

How to use genome and omics in medicine
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NHGRI GWA Catalog

www.genome.gov/GWAStudies

www.ebi.ac.uk/fgpt/gwas/ 

Published Genome-Wide Associations through 12/2012

Published GWA at pÒ5X10-8 for 17 trait categories

Disease Genes



Genome Omics Medicine

and medical Big Data



The second genome revolution 

Next generation sequencer 
13yearsҜ1day, 350 B dollarҜ1000 dollar

1000

dollar
WGS(Whole genome sequencing)

3GB (1 person) X 30  = about  100Gbps 

1 person WGS 27 hours

WES(Whole exome sequencing)

60Mb (1 person) X 100 =  6Gbps 

15 persons WES for 27 hours

Ilumina 2500

Ilumina 2500 Ion Torrent

1000 dollar NGS

Ilumina Hiseq X   (10set)



Sequence data  

(p53: 17chr p13.1)

WGS

WES

NCBI Sequence Read Archive (SRA)

http://www.ncbi.nlm.nih.gov/Traces/sra/

~2P bps



Rapid Spread of 

Genome/Omics medicine



Clinical Implementation of Genome/Omics Medicine

Manolio: Genomic Colloquim I 

More than 20 hospitals have implemented Genome/Omics medicine


