ai Wiz, s RO T - P FE) o B S TP P O e NI
i |

Fur g
Tejdistm A aetg st
3ns
mbgu@korea.ac.kr
2.
24/4%
4 = 8w | 7| HZ | XY 39| / HlD
198 | NedEa e S}
198 | @r=uet71 S AKAIST) g ge 44
1994 Univ. of Colorado $}8}-5-3}3} A3 L5 LIAS
1986. 2 - 1990. 2 | () \BgATA zo o719

Univ. of Delaware / DuPont Co. /

19%. 8 — 1996. 8 . Research Associate
Univ. of Colorado

1996. 8 — 2005. 8 | F=3}5l7) &2 B R R o

2002. 5 - 2004. 4 |3} S5 7w ¥ 3732EtTAl BK21 AT
b A =B B D B U o

2001 7 - 2005, 8 |8 BENED A 7}

FAX L7
20059 - @A |melgista g ade
- Appl. Biochem. & Biotech. (ABAB, SCI)

204 - EA| o Editorial board member
- Env. Monitoring & Assess. (EMAS, SCI)

El
4

BR2QIFINCOI=Y, BgotH)

i3t Hof (Cell Biosensors, DNA array biosensors, Cell & DNA Biochips, Eco- & Chemi- Toxicogenomics)
- ttef 2ol 7| vk g ubo] @AM, M Eoj o] 3 N, HEbp]Z]¥k DNA A
-l AEEAE SAAHY A

- FAbel 2K GAAA A

[116 clMHnlstXtE 98t microarrayo| 0|21} AX|




45
T BEERE BATLAE0S), 2 vl BAY 23D, BEAAISY »
$74(2004)

* YABEC Award (Osaka YABEC meeting, Japan)(2004), 34 A} x| X 1}8to] d = F2 2] EA4H2004)
s 3t A B3] Al 3h&4R(2003), Alexander von Humboldt Research Fellowship (Germany)(2001)
*» Marquis Whos’ Who in the World, in Science and Engineering, & in Medicine and Healthcare (2001-3 &})

+

o ok

@giw AL VRA

*LCD projector®] Abg-& WA o2 Fruch
*LCD A {3l CDY, A4 sijAlo] dob 2 A= AL AASIY, Zip=eto] B oA &
glat] &yt




d Medaka

f Bacteria an

is o
Fish in Response to Environmental Toxic Chemicals

icogenomic Analysi

Tox

Lk
=

F

B

ol

[)
ol
=]
&0
=0

E

or

i

r

71y I}

WA 5ol A

of 71utsl utolLut# A& U real time PCRo| <
At AR

3l

R

€]

SEA e AR
A

94

it
k13

of AtolA NI FA

1=
o} AA

= 7lsolt &

AA

[ed
A7t Exd Fojot.

L

.

st

710 whol S A4 AU A
°

| =y
A
214 cDNAS}

SolA A

3

[

s

7+s

[e]

=2

=
=

HA R Eo| A non-model organism(-5-4 A K 7}

Real- time PCR (A A]

Stz b 2ob4

[]

¢} RNA

18

R4

1

3

o

=
u

A

=
(¢
=

}

ARAA AFEopol &

7}
ok
4

|

s

]
o

A
R
A

o
=
]

=

].

il

Hhol @uh 249
7

g}
=

MEH S cDNAS £ 7| B9 nUEE
_7}_

}
g
L

screening 2 specificity discrimination

A

9

Al

|

Abeel FRAR

e
(9]

obulg 2 &

2 9982 32 ¢

-

B

o} @A 200009 7R 2] cDNAR-HALE 50%013 9] FH27} 17H et 2Bt &, g5, =€ Hs, Yl
, dutEle]:AL

25

SEORY

= len, vl NCBIY| {34 &

A3
a3/

Y

1
o~
TJ
of
il

2

2 Real-time PCRZ ©]| 8

5k

e 549
microarray® 0|21} AlX|

t

[id

[=]

_?_!

=

FX}

&
=

St

H

o

Al

oFZ 9] dichlofenac ©] %4 Ate] 9]

[118 o



@,

Toxicogenomic Analysis of Japanese
Medaka Fish in Response to
Environmental Toxic Chemicals

SRFNN B SHKRIAY
fr2|xe 1Y E ., Feb. 16, 2006

Man Bock Gu

College of Life Sciences and Biotechnology. Korea University

Toxicogenomic study using DNA microarray data

——

Various \'\,,

. | e Phyisiologicsl change
environments [~ Or . Morpbological change
challenges———» = level change

{1imit conditions, r’
Todcinsis = |

Al

Black box

- Gene cegutution foc
defense i i jiti
- Metabolic pathway change
- Comptex change

R—

o,

1t cDNA usicroarry analysis

i

- Better understunding an cells’ reactions 10 ancsua) environmental conditions
- Screening of multiple hi crs for s specific envi atress.
- Classification of texic chemical effects at transcription level

Fish in Eco-toxicogenomics

 Atiractive model system for Eco-toxicogenomics
Suitablc as long/short-term bhiomonitors
Unique among the vertebrates because of large numbers of eggs
Similar reproductive and e¢ndocrine systems to mammals,
including humans
Oryzias latipes, Japanese Medaka

|+ inexpensive model system i
| Mature quickly
: | o Easy to raise in large numbers
! + Sensitive to 2 wide variety of chemical
carcinogens
« Have an extremely tow incidence of ;
spontaneous cancer
(< 0.5% in most studics)

Toxicogenomics
Blomarker S—
information  rgmv A B c greT——
ﬂToxicougenbmiG \ ﬂ
Profile 0B <3y \,Q L

...... FAIR S N,
BT Y
*H H i
fenomic
Profile
D83
m @ DT
o Swilarky
ot e

Similaity analysis of Gene exprassion Profiles
{Stress gene networking}

Preparation of Samples from Different Organs of
Oryzias latipes

: . . 3.RNA T m—
1. Oryzias latipes purification

——— Spleen ' w8 g
l/ ,/ , i wmmer
& N R B

Liver * Intestine Ovary

2. 1solation of tissues from o
Oryzias latipes S e e °d",:_

cDNA probes for DNA Microarray

Pick up single colony ard
nzeuiate

S N R T .

Transter membrane

Centruge and harvest 3
Plate 3, ) Plasmid prep
Leocmmg'é‘&\pnenml
Tone
N — —
PCR -
pLiB =By = —
— S—

\ Amplified PCR tragment
‘_} CONA insertion
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Fabrication of cDNA Microarray

4| 2000 Random cONAs

66 Known cDNAs

Overall Protocol to Analysis
Fish cDNA Chips

Impacts of E2

1€ay sfter 1pph 52 expacwrs  2day sfter 1pph E2 exposure  dday siter 1pph E2 expusure

1day stter 100ppb K2 20ay after 100pet E2 - ©Q
" e Aday atter 10Dppb.

Normalization of E2 Exposure data

17beta estradiol test as EDC

id 1day 2day  4day
‘ wIT-1 6.514 6598 10.775
YcHO M 6054 5838

1L.SFp 5213 5470
cHoL 4601 7.183

{Gelo 2955 2248

id 1day 2day  4day
CHO_H 6605 3393 5929
VIT-Y 6332 5451 6.297
L-8F-p 5516 4564 3.648
CHO-L 4597 3.176
ER-a 3212 1697

Gel-b 3048 1.438

1ppb E2 100ppb E2

Clustering of Gene Expression Profiles for E2
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Candidates of New Molecular Biomarkers

i,

i

1.

el
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- For 10 difterent

i EOCe &

Lowess normalization . phenolics

Real time PCR

<Conventional methods for the quantification of transcription>
Low Sensitivity &
Limited Information &

+ Northern blotting “RNase protection assays }
Compiex, jong Procedure

* Insitu ybridization .RTPCR

Real time PCR
- Analysis of the ion of amplified
DNA over the course of an entire PCR

using fluorescence probe
-S ith and rep

ducibk

| probe anneals complementary sequence. When the
prob is intact, the proximity of the reparter dye to the

<P —_ quencher dye resuits in suppression of the reporter
= fuorescence.
AY3
s :/’Sia o l Strand Dispiacement
e (Pt BD
X .

— v Polymerase cloaves probes . Cleavage seperates he
AP e ¢ reporter dye from the quencher , which results i
g #1Creased fuorescence by the reporter.

Endogenous Control

Endog Control {=H. keeping Gene)
A gene that is expressed the same level in all cell or tissue types.
-RNA amount, RNA degradation differences

Endogenous control

S

Target RNA

Tq Tq
? {For solvent control) = A = (For sample) = B

“.Gene expression fold = B/A

Tg=RNA quantity of Target gene, EQ=RNA quantity of Endogenous Control

Traditional endogenous control = Beta-actin
New candidate = 18S rRNA

Comparison of
Beta-actin and 18S rRNA

Beta-actin in male liver

i

v aman

Beta-actin in female liver 188 rRNA in female liver
0 (
]
[niinils]

1l
el ol

Beta-actin expression. a common endogenous control, varies
significantly. 18S rRNA also varies in the expression but relatively stable
than beta-actin.

18S (RNA in male fiver

tan

Craact
Crame

Gene expressions in female Medaka
exposed to diclofenac

Liver Intestine Gill

. » e

g < H

13 £ - 3
do——— N S

CYPIA rnimstiens T Fpars ame e
. " .
‘ i
ps3 T o v s Fapaswra time b Exponnre wime st

~Time and dose dependent effects

» Induction of CYP1A and p53 only in intestine suggesting the gastrointestinal
toxicity
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Gene expressions in male Medaka
exposed to E2
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Gene expression in the liver of male
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Gene to Gene Clustering

Oh 6h 12h 24h 48h 96h Qn 6h 12h 24h 48h S5h

Chemical to Chemical Clustering
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Schemical clustering @ 2day

Gene to Chemical Network

100ppn E2

Colars and degrae of
each gene represent
relationship each
chemical

2 arows

i @3 prightoess

i N5 represent up.

i W% mgotatontold
7t flog, ratio)

Schemical 2 tration gene to ical network
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Ex) Pharmaceutically Active Compounds

PhACs

- substances of pharmaceutical origin

- not liminated in wastewater treatment plants and
not biodegraded in the environment.

- cause negative effects fo non-target aquatic organism

Diclofenac
Chemical Name tructare MW i Log Kow
Diclofenace
Sodium cyoyn | 38 45

NSAID (Non-steroidal anti-inflammatory d rags )
« Once of the most important PhAC present in water-cycle.

Biomarkers

» Biomarkers: biological response that can be related to an exposure to, or
toxic effect of, an environmental chemicals

CYP1A p53 vitellogenin

Cataiyze the oxidative
Biotransformation of
drugs, xenoblotics,

Endogenous / k)
1
substances,ete. DAL e DETCH

* Amount in Europe in 1999 - 179.8 tons _‘_“‘T.ﬁ“m
< It is frequantly detected at concentrations ap fo ppb level in N
surface waters, Cellular Toxichty indicator of
retated. Endocrine Disruptor
Gene expressions in male Medaka
exposed to diclofenac intestine Gill
Liver intestine Gill "
[2=] s g
8" a° 2 >
2 2 2. T ey - 5
3 : e T Ty
E - - Z . - 5 . VTG  Brposrelime ives) Lxposure time (his) Exposure time thrs)
cvPA LT NS oo o
Erpomea tme ) Prposue time ) Frposute ume den « Dramatically increase of genes after 4days exposure
. . - « Induction of biomarkers in dose dependent manner
. E‘ S S * VTG > p53 2 CYP1A indicating high estrogenic potential and then,
£ L g h . 2 apoptotic and carcinogenic effects{p53) and celluiar toxicity (CYP1A)
g, . 2 | + Liver 2 intestine 3 gill
, . e N — 1 —— + Significant response in 1ppb of diclofenac exposure as well as 8ppm
pS3 Exoorure tme ey Exposute ime (his) Enposure fime sy
o Envis Science & (
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