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1. KEZR S EPA 7>, FDA 72>, NIH 72>, 5%71#% @ NIOSH (National Institute for Occupational
Safety) Tdh 5, NIH D4 FiZdh-> T, mEFEOFELZH > TW\WAH D23, NIEHS (National
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NTEITRSoTETWNDEDIZ, EENA~ATF L WH LT, TOEMERLEEMNZFFZ DM
XH XL EMNT D (Khor06),

Sean Ekins, ed., Computational Toxicology, Wiely, 2007.

Han van de Waterbeemd & Eric Gifford, ADMET in silico modelling: towards prediction
paradise? Nature Reviews Drug Discovery 2, 192-204, 2003.

Sean Ekins, Yuri Nikolsky and Tatiana Nikolskaya, Techniques: Application of systems
biology to absorption, distribution, metabolism, excretion and toxicityy, TRENDS in
Pharmacological Sciences Vol.26 No.4: 202-208, 2005.

Tin Oo Khor, Sherif Ibrahim and Ah-Ng Tony Kong, Toxicogenomics in Drug Discovery and
Drug Development: Potential Applications and Future Challenges, Pharmaceutical Research,
23(8):1659-64, 2006.

{LFE Oz & R ENET

Wiz, EBEonEF 2T ALFMEORZEEICERTARIEE L TEDL IR L OB S D%
LR THD, ZIUZHOWTIIRFIL. J. Gasteiger, T. Engel, Chemoinformatics, Wiley-VCH,
2003 TH A 9,

flEl 2 DEIE L LT,

D FWET — S N— A T T T 4y 7 A R
ALFITBT DT — X fENT : Chemometrix, 15T, #EEE T
ALFICIBT DHEEROP N, HEdwm - B RREETRR,
+ QSAR: Quantitative Structure Activity Relation

- oy T OREE EORHE & AAWTEME & OFHBIHEE R

- HEFRENORREALT. 7T v T 4 7 AEIE L OERICHEE

RENELHImBENTWS, RO AL A FH—J. Gasteiger L DOANE I THDHLHIT, Thb
OFEFEIL, HHET ((BFEHR P Chemoinformatics) TDHLDTH Y | /1 & sl HHE T O &
FALFOREARN 2 BELZ S GEN TN D,

INOOHFEF, EOL D RMBIC, ED XD i (RILE) Z2 L OSHT 50, RIS
MENEEAT D, BT, QSAR OEJAIL, S E S ERFMEORZEMETHIIED S 8 F
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RIRE DIV, EOFFNIWKRAL Y R Mk, BN EC Tk, FEOHEMELELD T-HF7EH
7. EC, Joint Research Centre, Institute for Health and Consumer Protection. T% 5 L72V
A FZAERL L TAB LTz (Serafimoval0), BIfE, ZOFLITIET 7 BATE R 2> TW
LM, FOWNEIE. (http://ihep.jre.ec.europa.eu/our_labs/computational_toxicology) (245 &
N TW5, Reddy (Reddy 11) (%, fHICAFTTX LML THLD, HiEmNnEEH) A h s
nTW5,

Rositsa Serafimova, Mojca Fuart Gatnik and Andrew Worth, Review of QSAR Models and
Software Tools for Predicting Genotoxicity and Carcinogenicity, EC, Joint Research Centre,

Institute for Health and Consumer Protection, Ispra Italy, 2010.

B. A. Reddy, Commercialization of a Quantitative Structure Activity Relationship Tool —
Sarchitect, Master of Sciences, Case Western Reserve University, Biology, 2011.
(http://etd.ohiolink.edu/view.cgi/Reddy%20Badinehal%20Asrith.pdf?case1295637833)

{EFEWE E AR E O BEERORMBEE LTHRZE, Znb0%L1E, ERE2TT7 v 7Ry 7 A
Black-Box & 7. C. & D(LAMNTRBSRADDLUE LT Lie o a2 IS REE LT, £
DFER AL A ORETE EOR L ORISR LDOBHRE RS 5 L) HiEmicSZi L Tun
5, bbb, EERHEE L TaLOILERDH D\ WOIEE OGO AW OERIESFER S - H
X, EBREMW & o TRBEAE BRI R TN D Z LI 508, < OfbAWiL, L0 fiH
AT ) == TR CERMEOR SN End, DX HAr ) —=v 7RBCchiud, &
FHEOTRITHEEELNDIND LAY, EWVWIONR EURKEDOEXHFDLH> ThbH, Lidd
EC OWFEMMENR Y A P L TWAEIEDLZIX, 29 LEMGAZ ) —=0 7 2R&ET52 L%
HiE L TR SN HIETH D,

Dz 2V D LR B OBLIR
ZhUZonTIE, AEFWEOLREMEICETOHEIEL DV b T o 2R TH D, £T. TOREM
REGIEETRD, 0% <I%, CBLF2OMZGERS T, —EIXIY LFohTuna,

(1) Drug-like properties

35 L & (Drug-likeness, Drugablity) &%, & 2 H5/6EWIZH B DT/, HEERIRE
DZEThHD, L<HOLNTWVEONRY B A VU AF—D/— L4777 A7 Lipinski’s Rule-of-
Five TH %,

Lipinski’s Rule-of- Five : The rule of five, which was derived from a database of clinical
candidates reaching Phase II trials or further, states that poor absorption or permeability are

more likely when cLogP(the calculated 1-octanol-water partition coefficient) is >5; Molecular

7



mass is >500 daltons (Da); the number of hydrogen-bond donors (OH plus NH count) is >5;
and the number of hydrogen-bond acceptors (O plus N atoms) is >10

ZOBZIIFI X, LT X 9 7253 (Lipinski97/04) (TS5, FiaEdE, U
EA U AFT— L, ZERDEFEEDLDWTIHESL LI 25T 5 Fikima A ETERR I TH
LI IGT H L ERAE TS (Fujii0l), U EA P AF—D— L, Kb THEn
DM, IERFICHRI LT3 & R U723 L€, REEDHBE - HIE, - FEDN KRS 728
REPED 1% ARk Lise T B D) “Why are chemists still synthesizing larger and more lipophilic
compounds?” ELEERIZ R L TWAimLbdH D (Leeson07)

b,

* QSAR: quantitative structure—activity relationship

* Prediction of physicochemical properties

» Lipophilicity, Solubility, pKa, Hydrogen bonding, Permeability

LRI TLH D,

Christopher A. Lipinski, Franco Lombardo, Beryl W. Dominy, Paul J. Feeney, Experimental
and computational approaches to estimate solubility and permeability in drug discovery and

development settings, Advanced Drug Delivery Reviews 23: 3-26, 1997.

C. A. Lipinski, Lead- and drug-like compounds: the rule-of-five revolution, Drug Discovery

Today: Technologies, 1(4): 337-341, 2004

I. Fujii et al., Essential Chemical Characteristics for Drugs, Chem-Bio Informatics Journal,

1(1): 18-21, 2001.

Paul D. Leeson & Brian Springthorpe, The influence of drug-like concepts on decision-making

in medicinal chemistry, Nature Reviews Drug Discovery 6, 881-890, November 2007.

(2) ADME O 7l

ZOMBEIE, RICASTLENED LS IR T Z2BE L, #2320, RERICHRE S50
EWV O FEDFRE L FHTINOMETH D, ZOMEICOWT, CBI R TR~ AE GEX),
KRS ROCERRSY) 23, RIEEFEMERHES 2SN T, Bima 7 +u—LTEbh
HDT, I<HBNTWDH, FHREBEFEOREE LTE, FIAE RO XD RENM LT
W5,

+ Absorption : simulation programs

- Transporters : P-gp (ABC transporter ®—->)
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+ Plasma-protein binding

* Blood—brain barrier penetration, Dermal and ocular penetration
* Metabolism: non QSAR/3D Model

+ Volume of distribution, Clearance, half-life

* Bioavailability

+ Off-target: hERG binding

* Drug—drug interactions

Z® 955, hERG binding OREIZ, T bEE MK S T DHRRASLE UK, #
HYGEEA (=) OFEINDLIT ¥ RNV ET —<IC LTC#EESTRY EFoihTnsg,

29 LT HEIT BB 2 A ADME O Pl & v 5 BT e-ADME & i 5, = @ e-ADME
WCHFEEINDm L HIEFITEZ D, UUTEZDEL 2> TWDEMN, Z0HTH 5, Korolev03 (3,
Ik BB X AT REOBITH 5,

Dmitry Korolev et al., Modeling of Human Cytochrome P450-Mediated Drug Metabolism
Using Unsupervised Machine Learning Approach, J. Med. Chem. 2003, 46, 3631-3643.

V. 1. Tetko et al., Can we estimate the accuracy of ADME-Tox predictions?, Drug Discovery
Today, 11(15/16): 700-716, 2006.

W. Huisinga et al., The virtual laboratory approach to pharmacokinetics design principles and

concepts, Drug Discovery Today, 11(17/18): 800-805, 2006.

B LRI

Lk, BRICEHEEN TN ERT 2 HiEm AR Lz, I, AETH D B ARICE W TE A
MWFz, EHNE EFAMNTHOVWTIHm L7V, ZORNT, ZREFHEHEETZ LD B 2Tl
SRV ESDLRIAR L2V, 2O W TEZ DY ) — XD 2 [A], CBI Forecast No.2
[3876h & FRMERFFEOHT LWl ). 20114E7 A 21 BT, T CIC@mLLTHh 5,

fHICE 21X, BRSO P THm S 1D £ 9 IR T AL FMBE O ZEMERE T, 3R
BICE D PHIBIENER S, BIfEESN LS E LT D ) ZL72, Efk LT, #lEis X
WHGETTHITE 2 & W O IE LM TII ARV, AL EMEOLRRREBOWN S NS 722 5 THIH
SNDZ IR END LD Cfotof:: EEEWRLTWD, TOHEMAL LT, AHEETHIZY
v PEBREIVEANEHNL T, BE~ORAMGT DR BYEEOBANOLEELWVLNSGTH
Do



FHREMEI, EEMOLZ VOB S b HIRFRE < 2> Tnd, & <IZ Mechanism-based
ERETHL D 50 L oIVITES ZA AU TE iRm0 RIS OB, & 512 FDA 3FFE DI 1557 5
72O DFRET /v Disease Model DIR/RZEFET 5 L IR -> TELLI EMNB B LWIIFE~D
HEANREmE->TND, EEMLZBNOTLOME S L3570, FHREEEZRETLZ L3, &
R EEOWRRIZ R o 72,

ZNTIE, EOLIICHAEFEEFZEZID EF6 0o 2oftimiE,. ETmaEoaa
=7 4 (RMOHHAR) 2O bRF R L2V ENI DO THDH, TOEBEIHE T, TAEIZ
SHEBEEOMIEE DIV S T, BNV D RN 2T, BEWEMND Z L M ERAE E T
RN EEBZTND,

ZITAI2=T A DAUNRN=L LTRIICEZ BND DI, bFMEOREMICE D> Tn
LERBFEFOEMETH D, & ITEA (97fl) EREEOWFEHETH D, by EDOR
MR OZFEIIED > TV A EHEMKRS, REIBEDOMEEOZMELEEND, BT AT IT
DOIFGEE TH LM, £ 2 CIEREOHEIEIGMEMERZR EOFMPREEND, %< ORBROZFEH
X, ROONTH Ry — X2 FEK LT L0, FREICELE D > TWAIFEEIX. &2
B D,

FOZREMIZEL T, MECEOEYERERSENEN OMIIEE N E X b D, 2 2 TR
WDV 5 Drug Designer 726 & | ZRMRBRAEREM LT o202 —OFEMF L) 2FEHD
HAZEN WD, ZHETIE, WMEDOHORZNIIE I B TIE RN oTo L D120, FltldmiE O
BRI ->TETWNDH LT,

TIZEHRBEE WO BHANG D & NFITRML TW 2RI %<, BoHikmaRELTWD
EWVOBIREIDIRNEDTE, THTITITHHIEEDOMEE LD, THTITOHEE, B
FHREERRY BNV FEERDH D, BHAEOHE, LT LHEERITBY DFIHEIEDS
KPP o TWH DT, FHEFEEFOEMZFIL, Soi2bantEbhns,

2oL, ENELSBRVWEMRE A BT, BEEE O D T ENRREMICRTREZLEA
I IRE, I D DEMSEL, —%IZIE. esADME/Tox &9 SV A9 52, EBRICiE. e ADME
L e Tox IR LT-ZZT-TTNFEFEICH->TWHEITEDND, EREARNS, Z2FETO
BT, ZHIEEELDIFFEE RV A NT v 7 TERWEAH, T THOLRBOERE TS
ZENROEND, UTICEDT AT T k5,

(1) G/O-P/N-DIT W9t DS
FEFIZ2 005, 7/ MEGE L ICT (R SN TERMICELEMEFZOELTH 5, KER
BN 23T PERBRIE D BRI 2R BCEITR Y B L7CRICH D00, ZOEETH D, ZOWESEZTL
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IZ. [Genome-Omics-Pathway/Network (GOP/N) NifFEdHdhiz/2 . = Z 25 Disease,
Toxicity, Drug Target 72 X% &5 25 Z L2/ o7z] LW HEHT, G/O-P/N-D/T st Lo &
IREBHEND EIF ORI NEEZEZ TS, 22 CTODITIL, Disease & (Drug) Target &\
IBWRTH DN, Zh % Disease/Toxicity & fiFEIR L TH L,

20 Lo id, RGBT, IBFREN E e 207, IREIER & 2 57 E a2 RET 57
DO, FEROIRIERSCT — X NTEIE AT 5 7 0 —7 L LT, EIRBOBEM T DR, I
DEAEMEDEY ALFEWE O FMERE Toxicity Pathway #8532, JREBTT L3 W R SIZEb 5 2
EMTEDEAH, LEEN-> TEDIEENL, Early Stage & FRIEN 2 AIFROMEFE & BIR 5 23,
FREVBOEDZEMEEBIER DA = X552 E BER L TV 5,

EEE, HROZEMIZEBNTWESL ADME Offf A% L 5% PGx (Pharmacogenomics) @
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o - b | |
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