g
rha7655 @yumc.yonsei.ac.kr
2.
23/4%
4 = &t | 7|2 TR
199 | aAdieta oladhsr EEE! 3 AL
1994 |AAdetE gugst osta} R
1997 |QAdRE sgs ol a3t sEA
1995 AMcista ojatial, AEAETAEY Wt HEe
1997 AAHst oo}, AEA gAY, g E | FAFFRI | ERHE

1998 - 2000 |(The Univ. Texas Health Science Center at San °° —', ="
/A A7l
Antonio, Cancer Therapy and Research Center)
2001 - @ [ AAH gl TAle FPYEY RS

! * Genomics/DNA chip

* Pharmacogenomics/Pharmacogenetics

5 * Angiogenesis
* Biomarker development

» Carcinogenesis and chemoprevention
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Pharmacogenomics in Cancer Research
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Pharmacogenomics [ Various efficacy and toxicity ]
in cancer research

i Chemotherapy} [Targeted biological therapy!

Response  Low (20-30%) Moderate (30-50%)

Nauonad Brachip Resesrch Center

JWNY oIy A3 Toxicity  High (~100%)  Moderate (40-50%)

Sun Young Rha, M.D., Ph.D. z
Cancer Metastasis Research Center @ . aes |
National Biochip Research Center One dose fits all ? §

Yonsei University College of Medicine

[Factors of individual variability in drug response]

[Sources of individual variability]

= absorption
o dieteiboati « drug targets
d'smb“fmn « disease associated
« metabolism thways
ﬁ; « elimination pa -
<y % = —
g Drugitreatment Tumor Pharmacokinetics |+ ll’harmaeodynammg[) Drug response

T

* receptors/ enzymes
« ion channcls/ lipoprotgins
+ coagulation factory
« cefi-cycle control

* signal transduction

Cancer & Microenvironment Tumor heterogeneity - metabolizing enzymes
_ * transporters

* polymorphic

Inter-tumoral

Inter-personal Controlied by multiple genes

Development of novel biomarkers [Evaluation of inter-individual variations influencing drug action]
based on complex genetic information
of integrated drug pathways 1 Pharmacogenetics E
In a single gene sequence or a
ﬂ limited set of multiple genes sequences
Requirement of

high-throughput technologies i Pharmacogenomics i

M Introduction of genome wide technology
) N
‘Pharmacogenomics
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Change of Paradigm in Life Science

Gene

mRNA

Protein

Metabolism

Cell/Organs

‘- omics’
->  Genomics > [T FX014
->  Transcriptomics -> 8483}
>  Proteomics > HBE MY X
> Metabolomics > C[HAHE Ol&t
->  Systems Biology -> &J|JIs

From phenotype to genotype in post-genomic era

‘Need for comprehensive genomic evaluation |

Genomic DNA, Chromosome Function

RNA expression

:lfﬁt t}‘""";‘:‘:‘u“g' Northern blotting Western blotting
SH, Karyotypin; g S THC, ELISA
CGH, LOH RY-FCR 1SH
+ BAC array-CGH ] « eDNA/ Spotted oligo * 2D proteomics Cell
DNA mi .E| microarray . L e
'bc ' d ("(";:0 areay Bl . Oligonucleotide Pro!em c.hlps chips
-hased (.41 . microarray (Affymetrix)f] ¢ Tissue microarray
* Methylation chip

DNA chips

for RNA expression
and genetic variation
analysis

DNA chip/cDNA microarray

High-throughput screening method to detect genomic information
- Put 1,000-40,000 genes on the glass slides

- Hybridization with RNA sample tagged fluorescence

- Scanning and data analysis .

Steps of ¢cDNA microarray analysis

1. ¢cDNA/EST library

R

Corcer  Retence

3. Biological experiment

Exciation
tazer e}

5. Bioinformatics

cDNA
microarray

Array based CGH
+ Nigh throughput

CGenomic DNA
Copy number analysis

» High resolution
» Direct comparison with RNA expression
+ Small amount of DNA & paraffin embedded tissucs
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¢g, neoadjuvant CCRT in locally advanced rectal cancer

Research sources | Optimum model system for predictive marker selection;

aristions in RNA fev

LSwmﬁc mutations &

Lymphocytes —IZ#I Tumor tissues I
e N = kL

Chemothera
induced toxicities

Response, toxicity
evaluation

predictive genes for drug response / toxicity prediction

prognostic genes for recurrence prediction
in various clinical settings

Evidence - based medicine

Level I: Adequately powered, high-quality randomized trial,
or meta-analysis of randomized trials showing statistically

consistent results
Biological validati . P .
9 Level II: Randomized trials inadequately powered, possibty
biased, or showing statistically inconsistent resuits
Statistical validatien for: N ) .
accuracy and error 9 Level 1II: non-randomized studies with concurrent controls

Level [V: non-randomized studies with historical controls

.

[ Gene selection

Statistical validation ] 9

Prospective

clinical validation * Level V: expert committee review, case reports, retrospective
studies
Standardiztion/QC
w clinieal practice
RESEARCH PLAN Strength of evidence
—— T —— High powered for the clinical usage

gene-expression ":r“:_’:;:‘r‘n;“:ga‘;n dlindcal trial
prognostic . specifically

addressing the

gene Exploratory studies

Clinically useful

’ I E arkers A
(Candidate markers “|biomarker or new drug

or targets)

Necessity of reliable clinical trials!

ANCE 2005 M. Piceart
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Issues in translational research

Future

* Potential of genomics using microarray
* Need adequate validation:

Technical, statistical, biological and finally clinical validation!
« Integration between the techniques with integrative

analytical tools
* Integration of genomics data with clinical information
* Adequate study design based on the clinical settings
with clear purposes

* Collaborative works with proper communication

HSIXHE Bt microarray?] 0|21}

Dx, Subtypes
000000000
000000000
000000000
Cost 000000000
- Difficult to evafuate “Mol . T o e Prognostic markers
ecular ki ndividu »
- Fuading source Mo t for ind alization ssseeseee
- Expensive -> selection of proper patients 0000C0000
. . see00000
Analysis technology and sample handling for drug treatment *
Choi £ refi 11ab ) Predictive markers
- Choice of referral ¢ Tailored therapy ggg888880 Drug metabofism
- Proper handling of biological specimen > improvement of OOOOOOOCEH |Host response
- Tissue access and regulatory limitations . 883883888 Tumor genotype
- Informed consent not only survival rate 006060000
Clinical trial desi but also the quality of life 00CO0O0GO
mica esign - Monitoring markers
Case by case approach ::oo.o.o:
Multidisciplinary efforts seed00eO0
00000000
[ Conclusions ]




