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Basis of Genome/Omics



Genome and Omics
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Genome of

) Ensembl Genome Browser — Mozilla Firefox
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Search Ensembl

Search: | Al species hd |f0r |

eg. mouse chromosome 2 or rat X:10000..20000 or human gene BRCA2?

Ensembl tools

Ji]‘ Start a sequence search —
ff Search Ensembl for nucleotide
and peptide sequences with
BLAST and S5AHA.

Mine Ensembl with BioMart —
Cross-reference Ensembl
datasets with BioMart, a
powerful data-mining tool.

PP Customise Your Ensembl —
33 | Registerwith Ensembl to

- hookmark your favourite pages,
custamise your home page and
much marel

¢/« Fetch data with the Ensembl
APl —

Learn how to extract data from
the public Ensermbl database
with this tutorial.

Ensembl headlines: Release 43
(February 2007)

-_! New Cow assembly and
1 genehuild (Bos taurus)

W New species - Cat (Fells catus)

™ New species - Tree shrew (Tupaia
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[-\1. New species - Guinea Pig (Caviz
b porcelius)
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Popular gencmes

? | Homo sapiens
1 A NCBl3E | vega

b

Mus musculus
MCHI m35 | Wega

Danio rerio
Zufi | Wega

L 4

More genomes
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How to use genome and omics in medicine

A1A3 A2A2

1st generation n Genomi ¢ dMeldd9 A n

I Human genome 0.5% different, mutation /polymorphisr8NPs
I Basedon theinborn (germline)individual differencesof genome
I Aiming atfiPersonalized medicine

Est i ma tconstitutiomafr 1 s k of cCo
I disease causative gerfer genetic disease, £35S
I diseasesusceptibilitygenef or A common di seaseaNp( hy
I No treatmenfor genetic diseaséw genotype relative riskfor common disease

A Personalized medication based ongiagnosis of drug response
I Pharmacogenomic®GX diagnosis of different individual response to drug

A1A2 A3A2

2nd generation fOmics-based Medicineo ( 2 0 O

I Basedon andirectuseofnacqui red omics

I Aimingatn Predi cti ve/ Preempti ve
A Usingomicsprofile of diseasggene expression proflletc)

I Diseases dut acquired somaticcell mutatior/alternation gene expression

I I't changes depending on dphes@mes ¢ st a
A Estimation of degree of on-going state of disease progression

I Discover ofdiseasesubtypeb a s e amiacsm r @ f ex.breast cancer

I Directly related toprognosisor early detectionof disease

more precise thadlinico-pathological findings TMDU




Disease Genes

through 12/2012
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@ Cardiovascular disease

() Metabolic disease

() Immune system disease

() Nervous system disease

@ Liver enzyme measurement

(O Lipid or lipoprotein measurement

(O Inflammatory marker measurement

() Hematological measurement

() Body measurement

Q Cardiovascular measurement

@ Other measurement

(O Biological process
@ Cancer

() Response to drug

NHGRI GWA Catalog

@ Other disease
(@ Other trait
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www.genome.gov/GWAStudies
www.ebi.ac.uk/fgpt/gwas/

Il Nat
H|I Genome Research

Institute




Genome Omics Medicine
and medical Big Data



The second genome revolution

Next generation sequencer
al (5

13yearsK lday, 350 B dollar K 1000 dollar

llumina 2500 lon Torrent
llumina 2500
WGS(Whole genome sequencing) dlt?loo
oliar

3GB (1 person) X 30 = about 100Gbps
1 person WGS 27 hours

DNA Sequencing Cost: the National Human Genome Research Institute

WES(Whole exome sequencing)
60Mb (1 person) X 100 = 6Gbps
15 persons WES for 27 hours

1 ) TMDU

1000 dollar NGS
llumina Hiseg X (10set)



Sequence data

24 kb o

WGS |

SRA database growth

2,329,915,470,559,967 total bases

1000
W‘a 1,067,314,413,997,660 open access bases

~2P bps
(p53: 17chr p13.1)
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NCBI Sequence Read Archive (SRA)
http://mww.ncbi.nim.nih.gov/Traces/sra/ @ TMDU



Rapid Spread of
Genome/Omics medicine



Clinical Implementation of Genome/Omics Medicine

More than 20 hospitals have implemented Genome/Omics medicine

Manolio: Genomic Colloquim | % TADU



