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* What’s Personalized Medicine?
- Significance

- Clinical application

- Quick review : Basis of Genomics

* Whole genome sequencing 72| 4H 9 DTC

* Cancer Genomics2| A3

What’s Personalized Medicine

Procrustes (Mpokpovatng) Tailored medicine
Personalized medicine is a medical model that proposes the customization of healthcare,
with all decisions and practices being tailored to the individual patient by use of genetic or
other information.

This transformation is being accelerated by a combination of
revolutionary technologies and evolutionary practices
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Application of Clinical Genomics Research for the future: Personalized medicine th Penane "
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DNA Layers and AlloMap Gene Expression
Profiling for Organ Transplant

* Reduce the immune response leading to organ rejection
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AlloMap® The Future IMAGE of Heart Transplant Management

Newsweek i or Lite

Green tea helps silence genes that fuel
breast cancer in some women.

Name of gene: HER-2

Function of gene: Triggers growth signals
in cells

®
D Long-term effect: Slows HER-2 signaling
1€t an CINECS e
Broccoli boosts genes that protect
against heart disease.
Name of gene: GST
Function of gene: Produces the body’s
master antioxidant, glutathione

Long-term effect: The additional
glutathione helps keep arteries healthy

It isn't just what you eat that can
kill you, and it isn't just your DNA
that can save you—it's how they
interact Tan 17 2005

Soybeans affect 123 genes involved in
prostate cancer.

Name of gene: p53

Function of gene: Kills mutant cells
Long-term effect: A compound in soy
increases activity of the p53 gene, helping
to block tumor formation

Turmeric suppresses genes that ratchet
up inflammation.

Name of gene: Cox-2

Function of gene: Makes inflammatory
compounds

Long-term effect: Could help ward off
colon cancer and Alzheimer's

God created us in diversity with his purpose.

Newsweek i or Lite

It isn't just what you eat that can
kill you, and it isn't just your
DNA that can save you—it's how
they interact Tan 17 2005

108] AEX|S 2005. QB 2E|UE S

Nature vs Nurture
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Good diet, bad genes Bad diet, bad genes
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The figures coloured black represent the proportion of each group expected to go on to develop the
disease.

What's DNA, Chromosome, Genes, Base

Chromosomes

Your gename is divided
into 23 pairs of
chromosomes that make
up the DNA. Most of them
hold thousang

« Gene : A part of the DNA
that codes for a protein.

« 30,000 genes in the
human genome.

Genes.

~'Bases
On the DNA
molecule, the
bases A and T
always face each
other, and so do
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Chromosome, Gene, SNPs
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'REFERENCE WORKS.
‘OF THE MILLENIUM

Whole books :
22 Chromosomes

One book :
Chromosomes (Chr 8)

One misspelling :
SNP (rs2073618)
|

One page : \

Chr. region (Chr 8p24)

SNP is a single base

One sentence : | i i

Gene (TNFrsf11b) variation in DNA
sequence that hasa [

frequency >=1% in a

population......

SNP is a single vase
variation in DNA
sequence that has a
frequemcy >=1% in a
populatioh......

Al
SNP (rs9594782)

chromosome:
gene

i,

Each chromosome contains
many genes, and the human

Bold represents exons

Ry 1 h

80-40.000 of them. there is set of encyclopedia in parallel : allele
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What’s SNP

SNP : DNA sequence variations That occure when a single nucleotide (A, T,C,or G) in the
genome sequence is altered with frequency >1% in a population.

SNPs: Three Genotypes

Single + Homozygous wild type : GG
Nucleotide
Polymorphisms * Heterozygous mutant type : GA

* Homozygous mutant type : AA
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Genome wide association (GWA) study

« The first major GWAS was published in Nature in February 2007 by Robert Sladek et a/. in
a study searching for type II diabetes variants

+ Numerous genome-wide association studies for the diseases coronary heart disease,
type 1 diabetes, type 2 diabetes, rheumatoid arthritis, Crohn's disease, bipolar disorder,
and hypertension has studied.

*One of the challenges for a successful GWAS in the future will be to apply the findings in
a way that accelerates drug and diagnostics development

A WTCC study in coronary artery disease (Samani ,NEJM 2007)
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O Neurological disorder
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Whole genome sequencing history
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2000 Celera Genomics Sanger sequencing 44 39 =g
2007 Craig Venter Institute Sanger sequencing 44 7,0008+ =aq
Baylor College of Roche 454 N
- N [I4=
2 Medicine FYAS) AR | e
2007 Bejjing Genome Institute Ml P s08t
Solexa
o Helicos AHe =3
2009 Stanford University Heliscope e k=] 48,0002
M2 olch FHEAelst 7 Tllumina, Solexa N
o 3 ) ct
2009 % et s E] 30,0003
2010 Complete Genomics Complete Genomics e 4,400
2011 Life Technology(ABI) SOLID5500, NGS(2A|CH) 48A|12H 3,000H3]
2012~2013 The Ion PGM™ Next-NGS (3A|TH) 8A|Z 2,002
2013 ~ Oxford Nanopore(TBD) Nanopore,(4A|CH) 158 1,000 24
1,000%2] Al A AIZH!
o201 X oM .
s e ARANSNT ALY moms n yves Comparison of Methods
[o]K=F I,A. I,I:I- HE . OF I:Il'g AP -H .l I,E I. AF A% thF3}
7HI_I 1L IiI |_H = A [= =T E I |_E' [P ——— Cost per Megabase of DNA Sequence
BN e A 4
030 i XA 2481018 04 Al ke
SRS AEE 80 B do s,
o e e 2 71K R RS A W83 0, B
8 WiR SO AR G A B B e R [ e e
B U e BUE A kAR B, 0 0 800 ol 8 o 50 8 XS A A 2
FORI01E 7 M0 88 RIT N S, RO 06 5 ) Aot e I 15 28 ok e T A
B 101, 2R A REH AT 11 RS WAL ol FIT ME AT, REHOILL ARSOl 248 RO A\cksl7| cHgolc A9 K x| sL.50
i una 555 B ‘=588 2o
S A U & A Ao 2, SETEEE Qe A 2 8 A 4 i
TS T AN 2 R A O i s 728 8
S TR A 910} ASHCHe ERolCk SAE AR 2471 Kol M % $1.00
103 BB B T 401973 £, 2 @Al X dae gae
= e 1 129001 48 AT HI MM YH  mesuan
RN IGTCRA G Wi 05T U R anense
VRS A RBS A o BN L, 014 B & S0 YHNFTE  vsuaa s050
ORI T Xk @A B4 e U Y B 3 o s lumina
1 201l QoS T8 B A A o e BN 51 T S T 8 81 50 200 5 Beadsaton
A GRE AR THOR  e w BO S TR B 2 el ol
A, 213 1318 w3 2 SR EAO| S| HIE 8 MR e $0.10 384-1536-plc
i ASE W O SR o SHARACE s 8 d el 8 2 = SR S BB iz
7 0 TN SARER WAl A S5O 0 Al 14 R 4 . 0 e
e 1 oA e ol o e A . s B T e
30 PG 7 WS TR S G 8 ererei g 0N 0 @
s o 980, 3304 we A oRe g g o) O FUA / L ety
P Rl 0, 0 7 B
s A5 ol o BROE @B, 45 49 7 29 BEiTae o
ok A 4 S e s A e )
30 e 53 2 W e e o g o AR 8o KB O, 1 X e TaqMan
90 §5e A SEnEa Ao, B0l o aama 9450 R BTN KB AT A A
20 597 gou B0l e, A s ) ok, S35 S BN R 0 -
o £ wou 51 240 W oz aatt, ST GAN S o 2 Reaction steps 2 1 3
o 1 . S g wonamen =
man e wa T s Multiplex o yes yes yes
988 A o 2e A0, 3 e A A Fs e N i
Bioinformatics no yes yes yes
R A o Exmemummm,
EEYENTE RIS wea i PUtreifhnpbinpimhaiopiin DNA cost 25ng Sng Ing <Ing
g A O, o, B Ak 2
Aw AL oh4 40 AP AN raean L1 et A s GBI R0/ 06 LI Cost per SNP $1.50 60c <50c <10c
s s . p N s e Overhead Very low modest high ~5200,00
ugsraR e oss sas 1 Pt Hae o pres i
=802 6% 4 o e, g aame e T QIEH AL ROl woe dan
Whole genome sequencin
g q g ' ;
TIME's Best Inventions of 2008
Direct to Customer (DTC) Service
health and traits
23andMe ] e incin
=
Clinical Reports  Resaarch Reports (68) P T —]

*23 & Me
* Navigenics

*deCODEme

\mdMe

@ Navigenics”

PATHWAY

decopeme IS GENOMICS®

genetics just got pe Disoase Risks Carror Ststus
[ P rancaner
[ — S nuna b ssaRree  NonCane
o= bt el i | g
© | oranel Mme rocen |
s o s osse & saom, 208
™ e w08
B | ome .|
© o sooroms PR
() 5 o
Buy US $399 o e
© o
1,000,000 SNPs scattered across E a2 ohos T e
w renat 20

the 23 pairs of chromosomes
[e—

Provi 123 e

I 13



Evolution of Medicine

Phase I (Last 150 Years) PhaseIl Phaselll
1 . ] . )

Perfect Medicine

Personalized Medicine

Stage of Korea  Stage of U.S
« Limited Personalization in « Precise, Predictable and + Every aspect °f.bea“h
healthcare delivery powerful care delivery Pe'fopna‘i:iEd_
« Need for often long + Accurate dosing for right + Exact & precise dosing
* No side effect

titration to identif subset of people 2

“Enough” dosing v « Limited side effect ;_S”?;""f“:ed treatment for

« Acceptance of side effect + Accurate diagnosis with eelselor iy

« Long diagnosis cycle highly * Accurate treatmentin first
effective treatment diagnosis
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