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R&D ?

« Research and Development

! research [risé:rtl rzsatrl] @ [v][s @ CHYEM 0}
8 (8 ~es [-i2])
. M@ (ZEZ ~es) (HeT) O, S, ZAH on. in info]. EXAMINATION
2. (LEEH =49, S, ZAH for, atter].
—-. ] AR [EAHNSHCH into, in, om ],
-~ 2 A [ZAHSHC
~able E st E)

re-search [ri:sé:rt]] & SHHZEH £2t

8 (- 8) ME=AHZEAL +4] 5ICk

AT N

: development [divélapmant] @ [+ [ g
8o

1. 2, 4% (growth): £H, Z1H [from/into].

2. (RHH (CHRI2]) JHE, 2L Fol. S &

developmental [divélapmeéntl] @& SHHEM| £2} Why? What? HOW ?

8 (28
1. WE Y], HYL WA, w2, BB,
2. WHIYR, 4T]E 2t () HLSA Y=,

developmental biology © SHHEMH| £3t
B LYY g8
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5. 21ZF 2X x| AH=l(human genome project)

==X 7 EHgenomics) ) 7| = SH™ & EH functional genomics)

. B el =R B

=

'Why? What?
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'/
Why ? = For happiness.
N/

DNA Codes for ~80,000
different proteins in
trillions of cells

CGTTCTCTATTAACA...

GCAAGAGATAATTGT...

3 billionn DNA suburniils
in the cell nucleus

RAUTRMOTOEZ1



Why ? — For happiness.

« Successful research end In success of sales.
 Diagnostics R&D
gives happiness to 3 people group

— To Patients by reducing pain
— To Doctor by satistaction on practice
— To Company by financial income

To me
Overcome the complex from working in research laboratory
as medical doctor

RAUTRMOTOEZ1



7,
_ How 7?7 = By R&D (success in competition)
Y

DNA the molecule of life

Trillions of cells
Each cell:
® 46 human

chromosomes A

® 2 meters of
DNA -
* 3 billionDNA \ 1 ;!

subunits (the
bases: A, T, C, G)

* Approximately
30,000 genes
code for proteins

that perform most _
life functions protein

RAUTRMOTOEZ1



What? = By solving essential problems

A :". L "
o .-" \ i

Courtesy
U.S. Department of Energy
Human Genome Program

' disciplines

Global carlmn t‘.us\as |
rgustrial Resources = Biotemelalinn

Lonaly Blology,* Biofuels s ASHITUNNKE » Tt
Holecharand Nuclear Medicing » NeWRNs

KAUTHMOTOE1 From U.S. Department of Energy Human Genome Program




A H SH| A 2l Paradigm Shift 2F BT AFZ 2| D| 3

Human Genome Project
Microbial Genome Project

T

Analogue

Bioinformatics
Research System

(whole, ‘-omics’)

Research System
(individual)

systemic SRR
Multiple candidates S

1~2 candidate(s)

Lab-on-a-chip

BT-IT-NT
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Impact of Genomics in Medicine

Disease with Genetic component

:

Identify causal gene(s)/genetic variant

/

Diagnostic tests

/

FPrevention

RAUTRMOTOEZ1

N

Understand basic
biological detect

Gene
therapy

Drug therapy




R &D =2 & H 1/2

M ol StH{biochemistry)
« J|Z=% 3 (Basic Research)
- =42J|ZAHZ (pure B. S.); 0ll, DNA E&E 4, rRNA ?
- =&EIJ|E=HT (oriented B. S.) 5 6, Human Genome Project o
- SEAH (Applied Research)
- ARA A GMLdE Al dl, JSH=EDNAChip 2 7|8 probe JHL ?

« JHE (development)
— RN, BRI, AIAE, o S

: = ; o, DICFEDNAChD MIZ 31 Ztx| 7
= XlA&le HHE A=

[l
Ikl

« J|=IH (technology enhancement) ?

- Al A, Jls=ZF 088, HEE S4 &S o, DNAchip AHSEIEI(D)

Ref, RaD 22| 0IZ=H S AR
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- E&EII=9 EE
- 2 W2 sOro| DetHelof YT kit 2 S5, =2, ANE
= J1¢ o4 doll 2o & EHEDNAchip & £3t ool EH A

L ]
Leading causes of death _—
2 diseases
Respriratory Other
and digestive 82 2o
8%
Maternal
£5% &
njuries
11%
Cancers :
Cardiovascular
1:3% diseases
31%

Source - WHD Fog9d
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<) Normal Flora

The normal flora influences the anatomy,
physiology, susceptibility to pathogens,
and morbidity of the host. e
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Normal Flora

The normal flora protect the invasion of pathogens into the host.

RAUTRMOTOEZ1

Protection Disease
-
E o ko Large inogulum
o> Py - -~
® o Antimicrobial drugs
A \J Layer formation E. ) W
= by normal flora By Host tactars
Lumen €O CO - — S e FE.Q.. raduced penstaisis,
', Waste product formation immune SUppression)
by normal flora e a -
.+ }:j =, Physical destruction
(::} (::) |mn]L|[1e 5tir'r||'||a'|_!|:|n G} [E.g.. |rl'ac“a=iﬂ|"|.
G i — Normal e =3 chemical, buns)
flora .
: o, - (D ' D C:)
- -- *®* &

Mucosal cells

Mucosal cells



Normal Flora

The normal flora can be cause clinical conditions.
impairment of the host (ex. those with heart failure or leukemia)

impairment of host defenses (immunosuppression, chemotherapy, irradiation)

Dental canes, periodontal disease

Abscesses and pharyngitis

Sepsis

Endocarditis

Praumania

Gastroenteritis
and peritonitis

Urogenital infections

RAUTRMOTOEZ1



A flock of sheeps Can you discriminate them?

a meek little sheep

R ERS 5 T 109
ol {5 A ‘ _ Animal Park
a wolf in sheep’s clothing
KAUTMOT0621




How to discriminate the normal flora from
pathogens ?

A flock of sheeps

Can you discriminate them?

Escherichia coli O157:H7
KaUTMOTOB21



 (Clinical
inspection

« Microscopic J
finding wi
staining

Phenotype dependent diagnosis

RAUTRMOTOEZ1




?,
(’ From phenotyping To genotyping in Post-genomic era
\)

Abnomalities in

Genomics Genetic and genomic

Transcriptomics RNA composition and

gene expression

Protein Proteomics Protein composition
and structure
Metabolism Metabolomics Metabolic cooperation

‘~omics’

RAUTRMOTOEZ1



Molecular interactions on Diagnostic DNA chip

Probes Target
« fixed on solid supports * Labelled
+ Known sequence  1nteract with probes

oligonucleotides * From clinical sample

RAUTRMOTOEZ1



Genotyping based on Sequence Similarity of Genes

Homologs ; Orthologs and Paralogs

The relationships between genes from different genomes homologous families

l: Discrimination can be done by tools using orthologs :I

orthologs ; _—

— genes In different species

— evolved from a common ancestral gene by speciation
— retain the same function in the course of evolution

— 1nterpretable phylogenetic trees generally can be
constructed only within sets of orthologs

— useful for comparison of genome organization
paralogs ;

— genes related by duplication within a genome

— evolve new functions

RAUTRMOTOEZ1



Homologs ; Orthologs and Paralogs

homologs
o

-~ iy

i paralogs PN

B\ " ,_Q
s N

~ _ N ;
frogx  chick® mousex mouse[3 chickp  frog[3

(z-chain gene (3-chain gene

\ gene duplication /

carly globin gene

RAUTRMOTOEZ1



Discrimination using DNA chip
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MDM ?

Microbial Diagnostic microarrays

(MDMs)

Identification arrays

Phylochips

Phylogenetic oligonucleotide arrays

Functional gene arrays

Genotypi :
SHOVPEE ATH® Environmental MDMs

' Detection/Identification MDMs

RAUTRMOTOEZ1
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Tuberculosis in the world

Range of rates
{per 100 200
=10

£
—
Bl 50-%
B 100 - 249
Bl =i50
I no sstimate

A A&k



Disease

Selection Infection
? ?
Human gene TB gene
(1
’
F
’l
Host response 7 Selection
+,
,
Protection

Modified from Current Opinion Genetics & Development
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ITS as the target tor genotyping

o Target: ITS (16S-23S rRNA Internal Transcribed Spacer)
« Contain both conserved & species—specific sequences
o« More variable than the 16S rRNA gene

16S rBNA 23S rRNA 53 rRNA
—
C
ITS- —» B A
F h 4 ¥
16 TRNA 23S rRNA
<+— |TS-
|< A50~650 R >|
bp

Figure. Structure of rRNA operon of Mycobacterium spp.
A, conserved. B, species—specific;

C, species—specific (Affymatrix)
BALITROTOEE



iagnostic Kit - Catalogue
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lisonucleotide Chip - Catalogue

iprobe™ MycoSignal-DNA Chip aa\,
A3 AFE oligonucleotide chipgzﬁﬂ-u, _ Q :
N33 A 2L Anss { 7
AYATL — DNA chip

4

KAUTMOTOB21 B -
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Functional Genomics
as the bridge of technology advancement

The SNPs consortium

Human Genome Project | Automated sequencing

Fllﬁﬂ'l'iﬂﬁﬂl fAanamisrs
L™ IR A" A™d B! BTN St o ¥

—
Pharmacogenomics
Biochips Clinical Trials
Genetic disease test
Pharmaco-genetics
Clinical-
diaghostics

RAUTRMOTOEZ1
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Korea Japan

& Rle%
a2 M|
B 4] M|~
34%
Biochip World Market =% &' Exp. DNA Chip in Korea =V
e i
CAGR
12.9% ' =
q w2y
=
433 R 50
. B . . ; ;: EE
2005 2006 2007 2008 2009
\_2002 2007 J L .
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ene In's Technology

&2/ Probe & Primer Design System ;: MIPROBE
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= CombiAmp™ CD-EASY PCR kit series : ST 2t dAlE HelAe =4 4
= CombiChip™ HBY DR DNA Chip : 2P L HBY 8 2 & DMNAchip
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<3 1) CombiAmp™ Mycobacteria PCR Kit series
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2] CombiChip™ Mycobacteria genotyping DNA chip
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3) CombiChip™ Mycobacteria Drug-resistance
Detection DNA chip
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@ 4) CombiAmp™ CD-EASY PCR kit series
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5] CombiChip™ HBV DR DNA Chip
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Combl Amp

= Mycobacterial PCR Kit Series
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