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Toxicogenomics in Drug Discovery: Predictive
Toxicology

Seokjoo Yoon, DVM, Ph. D

Toxicogenomics team, Korea Institute of Toxicology,
' Daejeon 305-343, Republic of Korea

Human genome project®] F8443% ¥4 Am@gtiole #A% WaE A I 15
37t genomicsBHE #oFdt. Genomicst 712 AW Eol Byl ol g, B4 9 4
Fopol 74x] FF E4HI Yot 2F AYNd kA AI e #Esle dHry dgy
2t 20053 %o #l= FDAY pharmacogenomicsE o]|£% ¢iad =g A|sd @
FAAY stol=gle RF ) FH AL oA Fua2A AFold. dA
ok o] g Wal: Z7]d genomics 71E AdAY R EAFsIATFN Y SEo AFHo
D EANE HANZN FET ATt ABALIHAE FHLE oI AEFE T
o] HSHer JGFREHAY 4E R SAY/IEk &3t vk tAdE ok
M %= genomics® && F7t thEA HA#H7tn Yok Toxicology® genomics7t &2
toxicogenomics(ZA F-AA)EE Bofx me LAL HUrtz 9l Toxicogenomicse] 7}
F 8 AEY dFe FEE DA e d& 4 Advke A& high throughput system
(HTS)¢t & dZo] "k dopfge] FHAANE E4F7t ¢F0] EAAESH 71de ¢
ol ©]& Zlo|™ high throughput ¢tA4 238 2 B8 54 238 ¢do] a&¥o=
FYH7] dHME SHARAA 71ge]l BEE Holt} ol & Falo EAHo 2 sty LA
TAE £48 T AL A ZAe] sAFEA 2 Aoz dddnt. daAdF st
e F7T 4¥E 88 BIH A F9 NTE @FANzAsE =

(=]

.

1A ATE B3l o]Fojxz ¢t} °]& molecular signaturezte Az LE Hee B
< o}
_‘

2ol

Bl

AE B EARAAY LEE T SAHEZY DU AFE d&5E A
Al FT WAL Bd A7t olFoiAn Yok AAHINAN & 3 wA
Zlo] 92 MZL biomarkere] #FIolvh 54, AFFAY, AF 5459 F7) Sl
Ed9 biomarker® 7BE3te AYIHEYL FHL& V] 2AFYYsE dF54HT
(predictive toxicology)©o 29 o= oidE ozt HZ BT IT7 €9 §3e] 714538
£ 7F24d in silico toxicologyel W 7% FolRz YUt} olAL WEIH ARE &R
gt AFE AEHACRE JMFAARAA)NA Y SH4EA/SGEEA AWEH £ AA
AE Bt AFSA qF3te Aotk FF 1T FDAE 4199 &7t A A AR A
o MY ANFAAE 8FY AoF AYHI Qo] BH siEe] wde) AFEH A3o|9
genomics## 7]1&9 &&o] 7ldx ol

.77 -



* Genetics

= Transcriptomics(genome —scale mnRNA
expression)—DNA chip

= Proteomics(cell and tissue wide protein expression)

» Metabolomics(metabolite profiling)

» Bioinformatics
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with conventignal toxicology

hEEYMETRIX, aushonzec
¥ Service

e .. AN fe
KT Smre

» Drug companies spend millions to develop leader” drugs

. into medicines, but eventually many leaders turn out to
Guidance for Industry be toxic to humans, hence drug companies lose huge

: amount of money. It is estimated that 75% of the cost of

Pharm acog?no.mlc Data developing a new medicine is wasted on leaders that are
Submissions toxic to humans.
= Therefore, it is a big ad ge for drug to
determine {at early stage of development) whether a new
drug would turn out to be toxic, i.e. be able to predict
toxicology.
There are families of drugs (i.e. sets of drugs) that are
toxic and families known to be non-toxic. So drug
companies can use the toxic drugs as positives and non-
toxic drugs to be negatives, and then use ILP to find
reasons why certain drugs are toxic while others are not.
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2005, FDA efcased the Guidetine for Genomics data
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Probability of

mRNA transcription Analysis
success per target

-understanding a compound’s risk profile earlier
in the development process should allow more
efficient decision making regarding compound
prioritization.
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Toxicogenomics and drug discovery: g5
will new technologies help us produce =

better drugs? Median / Chismical stabiity
Nature reviewDrug Discavery 1:34-38(2002) toxic dose Solublhty

o st Therapeutic_ - Metabolic stability

phamaautical disCovery progremmes index ) Absorption

responded by devising ways to incease the Median Excreth
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effects and, i particular, the toxisity of new
oompounks are argaly ot appreckated Ll
& compound enters development. Arguably.
this pamckgrn e procduced more faiunes
rather than cllivering Imore SCCRss6e —

Frnds Figure 1 | Therapeutic index. The therapeutic
fly be determined index is a numearical measure of both the beneficial

S bt o g g bt oot wly..” effect and relative safety of anew drug. Both
o emasemmier bl efficacy and toxicity depend on several

Us o ask detaied guestions about drug
effects very early on, thereby Andarmentaly
Changing our agproach 1o diug discoven:

pharmacokinetic and biological parameters.

mRNA transcription Analysis
-DNA chip analysis can generate data relevant
for understanding both the efficacy and the safety
of a compound.
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Toxicogenomics: a new revolution in
drug safety Drug discovery Today 7(13):728-736(2002) ’ ]
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. . B coagulative necrosis
Different hepatotoxic endpoint Control o
» Acctaminophen(APAP): centrilobular necrosis . 14 days
. i} hied hepatocytes.
= Methotrexate(MTX): atrophy, necrosis rophy of Kupfler cells
* Mcthapyrilene(MP): pcnpoml necrosis, bile duct hyperplasia Control
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Gene expression profiling can be used to...
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s I I— %J Macrogbage 2) Predict the development of toxic endpoints
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Biomarkers
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