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1. A7 IEMNs

B 7€ A #8EE Va2 AgAddA FE&EHE Ve F
o stuelty & 7leo] E8H= At ARTIEA, A7
24 e fatdold, atdeM FEH= AAA FIHAY 3E9
g4y ZlevdFads A8l SR vA= ] w2
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EA: AT ALY AFATAL] FA o9 AAANIAN A AT
2 A2-1%5, 74 33)

A AL =IA 3GAR FEE 5 Asd, o=

TR EZ 9] =& (discovery), 4127l ¥ (development)&A, &35 THA
2 ot 7] Aady BAAAAANA FRED =S
erydAIAL &tH, o] GAME A ARE 9% BRlEHWE 5o 5
EAlo E HEAAA FEEH i) L, AEEH(ead)S

AT FHREAS =& AW, A= AVle 1EHA W (high thro
ughput screening), %% 3}8}(combinatorial chemistry), #2437l (compute
r aided drug design)s°l 2] A& ot Al %A (development) T
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<Y 2> Ao A5 A4 g3 &2e7|%

Target discovery  Dliscovery & scre GAing Lead optimization ADMET Davelopment Registration

[ Discovery

£ 7 r — B

[ » Exprassion amrﬁns « Traditioral [ » Traditional [ ® Bioavedabllity and & st start chnion 7 s Unitad States Il'r ks
* In vitro flill fic n « Combinatorkal £

=15 tl\m astry

| systemic exposune testing at Phasal | (FOA) |
{absorption, [Phase /1l for * Europe (EMEA |
clearance ani | cancer) or country-by- " Markat

. chstribution) country) | /
* Blainformatice 5,-,_-”39“ ,,g | I ¢ Japan (MHLW) - |
Vo o 1 1 ', * Rast of workd \

| = Exviviy and in vivo | \ |‘
."_ » High throughput 'n‘__ ‘\ " \_.(.«

~3 years 0.5-1 years 1-3 yaars 1-2 years -6 years 1-2 years

<=4: DRUG REPOSITIONING, Nature Review Drug Discovery 2004, 3, 673
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$2.0B
$1.7B
Launch
$1.5B
Phase lll )
$1.1B Critical
s108 1 Launch Phase Il Fath
Critical Phase lll
Phase I e
Preclinical

$0.5B
Discovery Discovery

$0B

1995-2000 2000-2002

<4: The Business & Medicine Report, Bain drug economics model, 2003

)74 714 (Inverse screening WHES o] &3 A& W= 7E)2
Aeprprel E&AS Fol7] fl8 JNdd &SV (Virtual Screeni
ng)71&2] 3sttoltt. Drug repositionDol A= E7 (docking)H< HOo=
o] &3t E}Rl S o ¥ = AEE inverse dockingolgt FEZ 3 Q.
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1) Drug reposition 7] oF = WdeAle] $REDESY] AMEAE AR daEsts Ao A
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Awolw B% 7|1 }oA] A3 A (kinase inhibitors)o] AW, & @A U
Aol g oFe] ATl D& Aol ola) AT o] oFa 7 2Hlead
optimization)7} ©] 5017 ofESolth HTSS 24e AdAY

2 Aok ZZ o] AZlo] HE FIES A Tde] o ekslElAlr)
ﬁ}iﬁ}@'%—% NStz 3 dxE Zﬂ:‘g—fﬂ-l‘:—' o
7} 35 W (virtual screening) S AFEE o] &3t H3ES spFoE g

a3 714 FA EE S o) SHES Hustel A4 AgHow

ze 2o SYPHI Juh. 1LY EAES AFEH dey g
o] 20008858 283 A7 M EHol dom, e AFAEIE EEH
I 9lTh

EEIPIEA O tig Adfel] A ©eA-g|2tE =7 (docking)
Wigel gk olsiyt Fasith @ A-Ets =49 g 100d Ao

Emil Fischer7} AFE "Lock & Key'= @ o|g Tz} gt=o] 4
Zago] o2 Hdro] 7bsstth. ¢ 50 A Daniel E. Koshland7} 5%
g “Induced fit'e] @ A-gIteo] J52&-S Agst=d o FEEHA
T B AS Lock & Key'md=Z ol g|zt=o] Jsago disty
BEA} 7hs skt

<719 4> Lock & Key ¥ Induced fit 22

Lock and key (Fisher, 1894)

‘ ’ Ll -

Induced fit (Koshland, 1958)
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g A gt =79 AZHS UCSF9 Irwin D. Kuntzw 4= 159 9
3 AFREATy sl Feith 1982d %0 xS =EAZo R FHA
DOCK 6HA7MA EA17F St =4 dugEe 34 F 1A F
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<adg 5> @A gs T 93t screening W

Chemical Library BCR-ABL Complex

g 3P F S 2 Monte Carlo (MC)®H, Genetic Algorithm (GA)
W, Tabu Search'H == olg] 7HA &4 duggss 294 U4
5ol AREE Ol AL . ARA|Ie] B vdeta e TR 2
FA7l e 5ol EA8kH, AA 37FA 1) Force Field-Based Scoring, 2)
Empirical Scoring Function, 3) Knowledge -Based Scoring Function® =
Uz = Aok @E-Ette =79 T guz] ZR2IOWOEE Auto
DOCK, Gold, FlexX, ICM, DOCKe] gleH, (AHEAEA A4 7
3l korea@home projectoll A AR-&-3F VISION, "2 A= o &+ Gilsonal
F 2Fel o&f /E"E VDOCK & AlAl o2 Z&FelA Hdko] Hlom,
B THOA AR dES AE A



[ 21¢FA| %= (Drug reposition) % =F

AL YA EAE si2dstaa AAE A= F syt A A
< (Drug reposition) Holtt. 7]E ABF] ol ALY A DDA
A ol MEL TS L2 A S 593 A7 wiol
dropg 7t glomz Aokt 39S FrjFoz faAd &
At dE =o] Mot 27| AT ABAER NEHJoY oA

ABAZ A Aese st A

o) Hatgo] deiAUA 7| A
e ololel AW w= %
e A glek

Drug repositions Y& Inverse screening¥H-2 ALHHOE FEEF

mul 7121 9] 3SHE S screendtE HA LS B3 A=
%Efﬂr?}%% GAste Ao wksle] o 7hA] o= ERAlo] oo
& 7HA FEE THLE screendts A LTI wEbA B2 AR
E& HTS, ZEH Y2 Y Ay xe) e 7|es AoF A= &

she shar 9lem, Ad 203t AFEE ol 8T AT TeE2 AN



= ©]&3% “Inverse screening H”el Wi 7]
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= AlEshe 27IMddA gitee] F2E flexibledtAl A
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<4 Protein Eng. Design & Selection 2004, 17(12), 837-845

G- =77|e 3 gEo] amd-vhild Ao gk
AE7F & Fol 9lemn, FTDOCK, ZDOCK¥# #Z& Zz#Ee] td}
ATFAAA JNEE Aol HI lem, CAPRI(http://www.ebi.ac.uk/
msd-srv/capri/)¢} A ARl contestE F3MA T 7]seo] B dHSta
AT

Inverse docking< ©]-8-3 inverse screening'®H< IA “SA4 S5}
“AekRgd WE Ve E &8Aol FAEHI Itk Inverse dockingS
o]&3t "EA S AL AAHAA ddetA] K AR=E, EA,

e
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B85S dSsk=t AMgHol XAl Y. Inverse dockinge ©]-8-7t
7AleFRt & Wb 71”2 drug reposition©] ZFFRHAl Hol wEl A7tE

) 2 S0 gatel A BEoMsAC tatel AT Aot

e

<71¥ 10> Inverse docking®| Al°F7/|¢ &&Fof

Toxicity Prediction Drug Reposition

3. e ZleE TF

T g -gte =Y HS o] 83 AFE U, EdAT4, Al
oF3| AL B vlo] QulA 7Pl EAkE ] ARE Foll glorw, tFREES AT
+ "=9] AccelrysAl, TriposAt, MolsoftAl, SchrodingerAt 5ol A 7 2sk
e 22 9 disteA Ed DOCK, Autodocks S AHg3te] Al
of7f e o] &3tar Utk ey A AMUE Y =AH T IF, A
sdigty AgEuT OF D (F)olFFolAe A AL ooz
e &7 Z239E Ndste] AR S At
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<I¥ 11> (AHEAEA A T4 A 7N VISION

2 Korea@HOME - ViSION M [E X

| Eile Simulation Mew Belo

ask3f [PRR]

Fesidues 365

| name
|

Information
wint siganal pathwayl ZH88=

G5K EEHO 2SI
=il 102 wAHN SEU
[
LIGAND

(4R, 3aR,7aR)-2-

(9-
ethylcarbazol-3-
Name yl)-4-methyl- ¥

|ittp://www. koreaathome, org

<I¥ 12> (F)olizgol ML srpsao|7|wk 7PdeA 22 78 [DPharmo'™

(AHEAEA A TF LA = Genetic algorithm= ©]-&3 @# A gt
=7 == VIiSION<S 7W'#éte] korea@home projectoll A AFE-3} &
™, (F)oliFol T oF 8005 9] IFE dlolEHo] 2} Fnts
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% Accelrys, Tripos
skl AHESEAL 2
§&7Hd ¥ (virtual screening)<

Bl AFE So] Algo] Qi °‘°‘11

=7 2239 £

Sel A e
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il
4
N
N
52
ST

Z2Y 4 By Scoring ¥ dolg #&54*
) Force field or Contact )
Dock Incremental build High
score
FlexX Incremental build Empirical score High
Slide Conformational ensembles | Empirical score High
Fred (Openeye i Gaussian score or )
Conformational ensembles . High
Software) Empirical score
Gold Genetic algorithm Empirical score Low
Glide . .
. Exhaustive search Empirical score Low
(Schrodinger)
AutoDock | Genetic algorithm Force field Low
LigandFit | Monte Carlo Empirical score Low
Pseudo-Brownian
sampling and mixed Mixed force field and
ICM Low
force field and empirical | empirical score
low local minimization
QXP Monte Carlo Force field Low

21099 33ES 8719l CPUE

Abgste] L ol Attt 58 4 High.

Z2]: Structure-based virtual screening: an overview. Drug Discovery Today

2002, 7, 1047-1055
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Drug repositione T33t7] 9] il A gt S HES o] &3 i
nverse screening 71&E< 8% =& FT= Drug Discovery and Desig
n Center® Hualiang Jiang L& oA 7|#3te] &8ZF<20 “TarFisDock” (ht
tp:/ /www.dddc.ac.cn/tarfisdock/index.php)©] ™EZ <l o & 4+ 3l
=

<71¥ 13> Inverse screening A 2~%l(TarFisDock)

(a) Active compound or existing drug
aQ OH

HO
\O\/‘ﬁ M\gor i

l Reverse docking

B
.
== o o
n { Y "
e - o4
" 1 " wes 100G 100000 1000000
Cencentration (nM)

(b) Protein databases

A
®
LA

g

= =
s

Rolatve activty (%)

N o
2 &

Validation via bioassay

" (c) Possible binding
proteins

i Bicinformatics analysis

. Sopo g e - (f) Further validation via
H “i] structural biology

(d) Homalogy proteins
=: http://www.dddc.ac.cn/pdtd/benchmark3.php

47VE=H 82 Chen Yu Zong1&Eol A& inverse docking < A
£3l="INVDOCK” & 7/N&ste] k=9 =A4d353 A8 g8

= e AL STk

4. 3R - dA7Ie FF

AARA7|e2 A “FZAdZF" “drug repositions g AlFEH b
= 7lE's § F dh "sAd S R0k AYde we T8 BE

olty. AT t=rA A AN ATl HAEHR dFeso] A
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AT

THA 7E ADME/ =4 dF 7€ (AHEAEA A T4 PreA
DMET7} fatn, el Aef A B A7 TAlolA aild LAZES
o5 833 oH, PreADMETAA A Q3= d&52E L Caco-2/MD
CK F#%, A & §4=(% HIA), BBB F34 %, 1% 3% g3 o
WA AFE Fol MIEo Yt “FHAAAF A= HH ot =4
Hol 54, dAAd T dSFo] 7MesH, &% AREA 9 A CYP45

=
o
0o ol fE & U= 4ol F718 el Foln

<1¥ 14> PreADMET =271

B pro St 1]

" File Edt View Tools Option Windows Help IRETE

O] s ] e o Gl P 8 i (] o

MoLindex | Souce Name Init_Structue CAS AN
T de £ T2

® 359298

(BRG] 3D Viswer|

2 118525
D 542756
@ 873

£ TET

2 1928723
D A

2 9270763
£ 120321
@ 45833
] 61200874

2 433815
£ 83040

2D 50151
] zER21
2 15972608
£ 116063
2D 64854
£ 34128
@ e
£ 101053
@ 1397940
)] 1912248
2 17804352
£ 741582
@ 6833375
)] 4708

=
Oveite | (172

Base | ADME | Tosy |
Description | Value | Aunt |

229 Mol 522 Flds I |
|PreADMET-professional [ 1 Molecule setopened

Z: http:/ /PreADMET.bmdrc.org

o] 25 AR A AE 95t ADME B FE/d5 %)
&< A% FrllFe AEWAIAE v AR, v FDA2) A
+ computational toxicology AT®H= TASL, AFFAY AE7HE =

ZH(expert advisor)Z Al Asta o, 3}t RES o] &3 FA o

2) FDA : W)= A%

1o

oEQH

_‘]6_



Zol @A & BI AlzH Mg Y &2 ¢FIAE

UE AS AGS A Folvh. th=A A3 AL Pfizerd] A9 oF

A1 1005FE2] ADME/Toxoll tha A @A %5 DB3sle] ADME/Tox
< 3 EANdES 8 FolH, olF St @A E =7
3t inverse screen'WH E& = FER7INF SA G S #A3 e
2 7HA gAY Ag FargHor AL @A HAow o3
ey 7]"" EoFo A= E}Ookf?} -

2 o v 2 dy

“drug repositione g AlF28-H
W 7L A 0] 2] assay Al 2HlS& KRS CE
A AFEE ABlzol vie B4de 7Hd 5 Atk CEREP 3AF 51 MDS
Pharma3®] Atoll A A &3k A4 B3t APH o2 “drug reposition
< 9 AgAEH e 71E7ol JheskAN, L Hl&o] IUelA HI
st7] A& Hl&S ofYTh

1::
1>
m{m

3t 2> CEREP pharmacology assays profiling services
(BIOPRINT® 159 assays / 61 classes ($18,030))

Family sub-family # Family Sub-family #
Peptidereceptors  Angiotensin-| @) Platelet activatingTactor n
Apelin (1} Prostanoid (3}
Bombesin (1) Serotenin (19)
Bradykinin () ! Sigma m
BREmnkines ) Mon-peptide recepiors  Adenosine (4}
Cholecystokinin 2} ndrenerglc (a:'l
: 5 : Cannabinoid (2}
Coricotropin releasinofactor (1) - L
Cylokines (1) Dopa.mlne ()
¥ ’ GABA (4
Sndoiialin 2 Muclearreceptors Sternid nuclear receptars (3)
Glucagon 1 Mon-steraid nuclear receptors {33
Melaninconcentrating hormone (1) Aminetransporters Chaline 1)
Melanocortin @) Dopamine 1)
Motilin (1) GABA (1)
Neurokinin 2y Norepinephrine (1)
Neuropeptidey' (1} Serotonin {1
Opioid and opioid-like (4) Enzymes Protein-tyrosine kinases (6)
Somatostatin @ Protein-serinefthrecnine kinases (4)
Urotensin-II (1 Proteases (15)
Vasoactive intestinal peptide (1) NO Synthases (1)
Vasoprassin (@) Arachidonicacid metabolism {2)
lon channels ca**channels (4) rﬂ"{ﬁzgg’g':nee;';i"l‘i;ﬂansmmer5'—" @
K'Channels (1) :
N&*Channels 1 Second messengersystems r_1_:
Glutamate 5 AEZEES ”f
: i Miscellaneous enzymes (1)
Hlstamln.e [d_ ADME-TOX assay Aqueous solubility (1)
imidaeoine ) Partition coefficiant &)}
Leukotrienes (4) Drug absorptionfransport (3
Muscarinic 4} Metabolic stability 1)
Cylochrom P450inhibition (12)

Micortinic (2) Cell viability 1)
HPLC-MS screen {1

_‘]7_



<3t 3> MDS Pharma pharmacology assays services
(PharmaProfile®™ 82 assays / 47 classes ($20,943))

Family # Family #
Adenosine (2) Angiotensin Converting Enzyme 1)
Adrenergic (5) CTSD {Cathepsin D} (1)
Ames Test (3) FactorVila (1)
ATPase (2} FactorXa 1)
CajcumEhannall Sfype Dinyciopytikoc. (1) Matrix Metalloproteinase-1 (MMP-1) (1)
fnnaEsRnyaancl o Metalioproteinase, Neutral Endopeptidase (1)
Esagg:jo::scularﬁosturalHypotensmn,TutR (1) Papsin : e
Carnitine Palmitoyltransferase-1 (CPT-1) (1) oo a)
Catechol-O-Methyltransferasa (GOMT) (1) Tissue Flasminogen Activator (tPA) )
Cholinesterase, Acstyl, ACES 1 Trypsin (1)
Cyclooxygenase @) Phorbol Ester 1)
CYP450 (5) Phosphodiesterase (3)
Deacetylase (2) Fotassium Channel (2}
Dopamine (2} Prostanoid EP+ (1)
GABA 2) Proteasome )
Glutamate, NMDA, Phencyclidine (1) Frotein Serine/Threonine Kinase (8)
Histamine H1 (1} Protein Tyrosine Kinase (5)
Imidazoling {2 (1) Respiration, Rate, Tidal Volume, (1)
it rolecate Hoss (1) Minute Volume and Blood Gases

Monoamine Oxidase (2} Rolipram (1)
Muscarinic (2) Sigma )
Nicotinic Acetylcholine (2) Sodium Channel (1}
Nitric Cxide Synthase (2) Norepinephring (NET) (1)
Cpiatep (1) UDFP Glucuronosyltransferase {1}

HIFE7IES &85t “drug repositions 9% k8 dE V)
=7/l BAE ket e 3AS] tiEZ S E Genelogic(d  Ore
Pharma)s A& 4 Jtt. Ore Pharma® 7|E2 in vivg in vitrg ex
vivod} in silico & T TF ZAE PhaseR™ FFH3H] that
2 AleFs| kel REVRA 400709 A8 mdS ARSI oM, 4 A
2= BUAEAR] GL1001S 954 & SF¢ AZA=Z A Fo 3l

=

_‘]8_



<7% 15> Ore Pharma®] drug reposition? =F

Preclinical Clinical Marketed
Profiling: Reposifioning Super-posifioning:
Selecting compound Icfe-stcge failures Expanding market

Patient

Indication- Seekmg Variability
Animal Muttiplex Melecc 'M, £ In slico GADME
Imaging Sioanalytics Phommacology Biclogy

* Partner returns compounds to clinic in new frials

Partners: Pfizer, Roche, Organon, Lilly, Abbott, Lundbeck

"Inverse screening WHES o] &3 AofAE&H Wwa T)E"e T
AA7IEol EA Fol= B8k, Aok Ht A= oF 179 Eeiet
+ =g vl el diste] A7 2 AR a&4ES Eo17] S5t
aRAoE A VEolH, AAVIEERS] SRS Tt 7EY
o] o] Fof A Aotk A#E=E Cerep (http://www.cerep.fr)2] 7§ ©]
83t in silicod| A28 Jhko] A& TolE AFAEAY TS F
Alell x8istar Aot

_19_
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A2 g9 AAEF
1. AZTF=

b Aok Rope Hul Bt ETHT BEHA AuAe
&3h3 AR WAl H2o AAT St tholrt Aekr)g
£ Ay ABRORNA R/ AFARAE 4G WA NG
AEAA =] TR AT A= Fele] ohink,
As Ao oid 2Y5E fEstn gdom A
o wol QEI J1YE FHOE Ak AgH BhE 22
Jgs)o] WHhd AR EH ] ool Y3 olo] wet upo]
el 71?354 742 F7ksk 37 A GAske] AFE F7Hska ook
BRFHOT Ak AFatel FEHsH=U A AFHE MG oF 8
A o=, § £l GTAN FDAY U8 owwvl% A=

o
N o
W
Nk
& 4%

o
mﬁ“
&1'
r>~l

s7hE o dof AlAF ] 71%‘ 2 A ?‘c}%}—‘:— 73
ColE R Aef AhYE wiE A ek ArIREe] JRr|ite] 484
Aol 2k BAF olole A7 dAHHem HEste o

B3taL Pfizer, GSK, Sanofi-Aventis, Bay
& F 15~17% 5 R&D/NTol F4}

A AA 75‘7179%]01]

55
H
&taL : < W2 AFololM od 3 Hlg<
= d‘?:“& 2L x1]123 e AA HFTHLE Ao SAHE FH
EAL 5~10% s HFE21 on, EAE o|Fx ~o}Xl e 5
Agor HEHE A8 & F Atk wEA B2 AiEAES )
B wEo] AA FYE ¢ AEF A 2734 7?“”0] w2 A
= 4% FEREAS gAY AS T8 At A
g HT AgNE Az"Hols 7eol AS5E o FEREHZNE B
o] @ Q1w §] 2 (Bioinfomatics) ¥ <1 Zvj €] »(Cheminformatics)E ©]-&
sto] 11 SAS HAFEHLAA vg A5 & A=2d FE B ke A



ot 11 AF ThsAde =ole Wl AREH I UTh

Hpo] e QI wj Bl 28} ARIEM Y 2E $3 Aol 34 F Aepids
A% $HEH ABAANA MFYE 28 (Virtual screening: 7Hd &AY)
ojgtal stof BFZl =2 9| 3k FE AbolH FelA AlE#oldste] E
2ol FFE & F v 22Y T2E AFELNA Fojdo] ojAs &
AelA Adddsts 71eol A o

<19 16> H Ak A 2H

(CombiChem) | | f Silico Chemistry

)
| (Human Genome . (HTS) i

Aol g0}
AREN £3

AN X | & b &lat X -y st
'I..‘-—-'C.'.E! 1 }|p_|;l'\]é,! Q—} ?C.‘!—[‘. ]

== Chemoinformatics

Bioinformatics
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<39 17> ZH3} Ao AgAY FF

Informatics DB
AL
CHEH T A 2

SISt EsI

Information on target family

HaAA2| k)

De novo design

o] &7t AN A 28l (Drug D

WEd 232d 7led 22 HAFHE
FiEol Z AT Ao =rEA

¢}
iscovery System)> 4 QH

183 a5
AM de7bsde =71 A dujext RS Hadske A=
doltt. thd t=3 AAsE AN 27194 Aol 73 =9
7= AGFREA T EEstar AR I AFAAE BlE

5
b dZel olelg Ax® =Yo] FEo] ANIAAelA Ao
2 #2238 AW bl e 3ol

gy H Aok Bl 2 AGSREANY, 100 FW HE v E
2B 75, A%y FEHADAIZE ML, ookF 7 B Al A A
S Al A #E AN JJrXﬂ—E—Ol g9 #3877 EA g AAE
Atk 53] AFEAl 9 AT REANTALYG S 2 FES AT 9
A7leNd 7dske] dfe s, L%Jﬂrf—f}ﬂ’““ FE3tel 2009 1609 €
o] o4te] BQEIIE AT wEtA I = FuolA AR Aok
7N A] 2~®]l(Drug Discovery System)< ©|-83) &#A ol &&H<1 419
Mio] o] = Y& AR 7= Yot

AFHE ol &3 WMHFY 238d LZESo] A it A 3]
AR FOlA AR AlFY A wl=o] g A (Accelrys) ] A Fel,
sk 2 AFLoA ARESHE Xﬂ%ﬁ v =] Egto] Z 2 AK(Tripos) o] AlF
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of A HREES AXHL Y £5PA HPFHelh Teit of
AAAE MFY 238d 2TEGOIE o g3tel ALE Aok HFA
@7t Hom, JgEEaRe shHe] ;Y W FERE AL F 9
£ zZeadol gob @4 48 ZEage] FYA AT 9A Rk

StH Ak ES 93 HFE 238d 7lso] Q3 8 944 8
A gU-9 8 AGIARE &l g9 5 AFFAE of :x;eF 2
o},

<# 4> Ty F8 AGIAMEY 7]F)
=9 = 5 <
1 FobA| oF Pfizer
2 Slu| oF = Glaxosmithkline
3 o} -&-A| oF Novartis
4 =2 A oF Sanofi-Aventis
5 3l & o= Astrazeneca

S HiqkduiA, Ak RS-, 2008

oA AF7E wolA AfAb ol FH o] FANAE Ak
= A% A77F st oy Aok SR 23gde AT A8 &
ZE o] 7Aool of 4~59 Aoz WEHET A opHAE =Yl
o] Fo 7] HA ¥ AAH otk

7129 Aok 2 Ve o) &7 A= 10d oo JNEr
o @39 i Al go] 2eHBR, FHoRR Sl AT &%
qAe Mz AFPE A HAFEE o183 /M 84 T A=
Ao o3 A=z FF AAE dds] a5 Ao Z2v ol A
= 7€ EAZE 171 48 AZEYNE AF oA Y5t
AbgERaL glom, £2ZEdo] B AE AYe A= A= vud 0
A AR e Agsta o
g AT A| T 2 AR g o] dFE AA Aef

g Utk dRkF o= AoF 4y
A ojofF Aty A & &
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A FI7EA] Aoz Ve Ut w1 AAF A o Fd we 2
FIPHAE A28 4 e v AAAYeRE BERET Ak & ASF
HE o] &3 VMM 2" Aok 2o Tt o g AgAr] S
A FadE o] Wi, A75EY FFS @ e EA4S Bt

FH T 7lES HAFEHE o] &3 AAMNEA 2 LAZEoj2 T 2
Hoeze HolHE AFsts A 2E2A 5 st=dolet ddE 4
7 @iy Fz2HH DB 5 3FE DBE AFdhe AHE E F Utk &
3] 33E DB A4 d=slgE 29, KISTI (574374 BdT9)
o] ‘CHEM DB, =Y Fiz-Karlsruhe®} "= NISTIA &% /N3 'F7)
AR FZAH(ICSDY, 'PDB (Protein Data Bank), "= =3 X 71<(NIH)

Lo

Ao AEFTAH B AT A(NCBD A A Al F3k= ‘GenBank’, 82l 'E
L, ¢&2 ‘DDB) TolA AHE F8=E o|&T =+ Jth

<
=

AAdezs & 7l€d F Faxd A dA dgrrned d=
Mu2E thdsts A, theh 3 d571de] 232 Aot WA Hiole
g A2 Aees AT =Ykl ASIA B ddEe e
2 Ao tha JEe} At oofF A B e Ees FE AHlx
£ AFetal Atk FF FA GA AZE O] 9o F Ves o] &% A
frEEd wE MuEzAE 5 AGHEAE FRT e Ao T

2Ela S AR A S oF 3000170 Fu) AHE o 400170
SEA AkAEe] A FUW, AT Bof T AFAAEL 15
:rL

e 7% w5 B $5T AT AYS PO ek AP )
ol thE FAEZ Fohs) WAL Yo} WEY 23 5 AFHE ol &
3 ACRA 2R F8 Ago] e o AYHIL Yok,

2. dA T

Hpo] @MW Bl 2 A2 v} Fol]l HFHo A 53] v 7
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Accelrys, Tripos, Affymetrix, Celera Genomics Group, Ci
phergen Biosystems, Compugen, CuraGen , Gene Logic, IBM Life Scien
ces, Incyte T°] ATk i HFYE 238d LZEoie 22 AR
71e Azt A FHsta e 719 S == Accelrys, Tripos, Phrasig
ht, ACD/Labs, GeneGo, SynerGix, Daylight 5°] 1t}

A7 dA T A2 2 (Accelrys)= Modeling & Simulation, Chem/Bio
informatics, Proteomics, RDD (Rational Drug Discovery) Software Soluti
on ¥ Technical Consulting ServicesE &w3ste HAE HH|, fH, 4&
7 s 23 ofAof A ukel] ofF 7004 ] AAS F g 7
dolth. ddejxo] Fo AFozEs Ao /My duid mdy AFE
JkE AZEF o]l ‘Discovery Studio® 7} 1t
Eg}to]| Z X (Tripos, Inc)= 1976 Pl=ol A HHHAN LT, Afhdd+
oF gl A4ks}slE ok o] 85 += Computer SoftwareS 7| Tujdta
. Edfolmse] AmEdolt 4B B A HoHE BAs
o Al 71k ©Esied = 7 doeH, Fo AFoEs A
A 2dy 2ol A4lQl SYBYL®¥ Benchware Al #Fw°] Slth
1eje] pfizer, GSK &3 &2 Wd th=3 AlksjAte] A5 vio] 2]l
oY sE ATEE ARIITE BEC EALE Shn dew, Aol
Az Azd, BM, 02F, A 5 2 AR AASE Be 3o
Astst HolgE Ae-&4sts 7e<s At Atk

AAAez & o A AZod =2 JAYsts ek 71 dA=2 7t
2o mES guiEa glo] Hlolelzvig s Y Ao AL U
A s Aol

Mg > ¥ Mo

2 FHUA 5T
el 2000 o ZWRE vol AL ufE o] T WAlo

7‘*? 7104501 H}Ol AEME 2 AFE MLste] FFsHr] AsA
A FUolMe A 37HA FEje] uHpol el

Eoje 2 B AL EA ST
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o] AAHOoE woleEuy s BAYL LY 9
<

A, EAZE d&HF, o)lRH} e nHlo|eJEug s HEZY, Al H
AE= A4 SDS, FIEHFEH T34 22 [T7|gE°lt

JH Y T vio]RJXE A FAV|FES AEGHE Au]2 7]YHo]
2SS 2R3 Jon, AFHE o83 HFYD 238d LAZEYY
of 22 AR7|& A=t A Fosta e 7192 A9 gl @Y
HAY AFol A&F FHHA AISHIL e AAolth 53] A2 AL
o AF =W AGIAE F EHASE 3} A Aol oF 90%E A

il 9
S3 glom, EetolE2A AP Bet ¥ ATAE FAHOE oF 10%9)
NS AR Ak

3. NAFE 9 A%

1) AA A%

Hio] QRAZ W g 2~ A2 FA dlo|EHAF T AH(Data Storage), 4]
A ZEgJof(Analytical Software), <ME]Zz}o]2~ Al2-El(Enterprise Syste
m), 33 H°lE A (Public Date Access), “L2]al A E AJH] 2(Consul
ting Service)Z T2 = A=, 7€ = HolHE AA #dYst= A
o 288 A & stedo] AAe] FF& ol FAoY HIToE HolEE
A 5o AZEY Y ANA FIHEo] AAE FAlolH.

Digital VectorAt®] ‘bioinformatics Opportunities’ol] ™W=H A A|A v}
oledEmEl 2z A tiEk 2001 59 277 2 ollA A Fste] 2005
Aol o 200 673_4”& o] o= 20100 oF 789 9% Do
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e mFel AR olAlo HBY A4, 53 AL} FFE W
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Sojsta glol FE AW Aol B F e AOR AP

9
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b e
2 Hu

>
oo M

d
k]
S

U B azZE A%

Hpo] Q Q1 Zu gl ~ Hofo] B AZTEY o] AAS AHRH 7]E9 Ge
nomics =794 H A} Protenomics, Cheminformatics, Pharmacogenomics
TOE FEEOE A WUl v AEeE FofHEu. EFF ol
RIFuE A EF AR AAE X3l A 1 Yo ¥ A3 Customi
zed @ =77 sy o, 2 BAgE, AAY e 74, wmE &
Al S50 gk 8 77F FUbsta Ao

o]9} 22 o] XM H A AZEY O] AAAR TFER= 2004 29 4
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<3 5> H}O|QRAEUJE X AXZEY O] AFFE
2004 2005 2006 2007 2008 2009
At
(1 o} o 31) 240 260 280 305 340 375
1 =
Z4: ‘Hlol 2 ARV|E, WA EAEH, 2005)
Hlo] QI ZWjEl A~ AZEY O] A A A AT Bopd AAHFEL Ay

HH ¥ 7%

= .

_7

o]E_ ]j}.El-oi =

cs ok AlRTTE

009\ el &= 7,130%F

# %= Cheminformatics #°F= 20043 18%°ll 4 2009
Y 19%, Pharmacogenomics °F= 10%°1A4 11% =

A3 Cheminformatics

ZF7sk Ao = }_/\]-

F-ok9} Pharmaco genomi

= 20043 247 4,320%F 29} 24009 2o, 2

22 eF 41307 Dot

<X 6> M vlo]AXugx AZE o] AT Fof ¥ AATE A3
(R 2E) 2004 2005 2006 2007 2008 2009
Genomatics 132.0 140.4 148.4 158.6 173.4 187.5
Protenomics 40.8 45.7 50.8 57.2 65.8 75.0
Cheminformatics 43.2 47.3 51.5 56.7 63.9 71.3
Pharmacogenomics 24.0 26.5 29.1 32.3 36.7 41.3
A 240.0 259.9 279.8 304.8 339.8 375.1

) AT 7En #dE APE

=4

‘Hhole AR

ok Cheminformatics®} Pharmacogenomics %

</, ARG EHAE, 2005 _ AT

ol

2010 o] A AMA wio]RJXwH2 AZEY N AFFEE IA 6
A 7H2004~2009 ) A1 F71E2 93%S &3t AEdgEd, 20109
4%1mm}ﬂawﬁzmydaa&wO}ﬂai>ﬁb¢ﬂ0§_ AEA

o} =

g <29H19>9] 2009 Eokd

g Yg3tel 48 A3,

A FES

35 2010@ 7,7905F oA 201499 = 19 1,130
45109 E&H oA 6,4505F &

Cheminformatics®] 73
9t 2@2] &, Pharmacogenomics &°k= ZF 2
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<79 20> WOl AEW Y2~ £xES O] AT Hof ¥ AF HF

2004 2009

B Genomatics
B Protenomics
® Cheminformatics

B Pharmacogenomics

(A ol e A EI%, AR EATE], 2005)

<X 7> AlA wlo] X g AT EY O] AFEoE H AFFR A

e
TR 28) 2010 2011 2012 2013 2014
Genomatics 205.0 2241 245.1 268.0 293.0
Protenomics 82.0 89.7 98.0 107.2 117.2
Cheminformatics 77.9 85.2 93.1 101.8 111.3
Pharmacogenomics 45.1 49.3 53.9 58.9 64.5
4A 410.0 448.3 490.1 535.9 585.9

() 24U 7l ddd 04—7-—‘?'—01:“ Cheminformatics9} Pharmacogenomics®.
(A= ol BR7V|E, HAABAE, 2005 _ A7)

2) = A%
U] wvpo] Qg x U By Hofo] Al FRE 20049 9619 Yol
] 2009 39389 o2 FrlslqE], vhol el Eujg 2 Roke] Qlael
ZolU #dE 7YgE9 Esed % T oz HolA s A
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Ao HA Qe AFow wotdr,
o] T EA AXEY S AATFEE 2004 2882 oA 2009 1,18
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149 o R 44 Zog woleH, ot HA Hiel 2l
AFEel oF 30%9 vFEe AAsE Ao HAY. 53 £

o] EokQl Cheminformatics #oF= 2
oz, Pharmacogenomlcs ole & 7]Zl' 5
=7

]—6‘]— 740§ J‘Q_r;]._

<¥ 8> T Hio|JAZmE 2 FopH AR
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Cheminformatics 51.9 734 | 971 | 1284 | 169.8 | 2245
H}o]
22l | Pharmacogenomics 28.8 41.2 4.9 73.2 975 | 130.0
Z v
EES 7] e} 2075 | 2889 | 3758 | 4888 | 6358 | 827.0
S/W
A 2882 | 4035 | 527.8 | 904 | 9032 | 1,181.4
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rok
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X
)

m
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D ES AA AN F oF 30% S AAE=

0103 1,545% oA 20143 = 45254
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<E 9> U] Hlo]eIEME A AZE O] AFRE AR A
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2 1) ) 22

S/W 71 €t 1,081.8 | 1,4151 | 1,851.1 | 24215 | 3,167.5

3t 15454 | 2,021.6 | 2,6445 | 3,459.2 | 4,525.0

EA: Hlol e FR7|E, MAAHRAE, 2005, ‘Hlo] el ZujE 2, HRAY R

WA, 2004 - A3
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