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Analytical Procedure
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AHH-reptor binding of Dioxin-like
compounds in H4IIE cell line
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HALE screening of ﬁ
Pasan Bay Sediment N
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AHH receptor binding with reference to control site in the following order:
M12>M1 55M21>M1 7>M20>MEM1 4>M3>M1
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Alternative Toxicology and Marine Ecotoxicology

An integrated assessment system
Whether an organism physiologically stressed ?
Is lh§ ph)-siolog.ic_al intpact of the stress ’? "
Possible to quantify the heakth stafus against he stressor ¢ (1) Biomarkers at protein level

I Specific ceflular & molecular markers I

F—
;me“,‘le",e} m T., 3
%‘% 7 K

“Gene level

Acetylcholine esterase (AChE)
Lactate dehydrogenase (LDH)
Glutamic pyruvic transferase (GPT)

Glutamic oxalacetic transferase (GOT)

Cadmium exposure
LPO, GSH, MnSOD, cytochrome P-430.....

.
INA fevel

Leiatee B 8

Enzyme activities in BaP-exposed flounder and clam

Flounder (Paralichthys oli } & clam (Saxid purpuratus)

Paralichthys olivaceus Saxidomus purpuratis
AChE LDH AChE LbH
. b

BaP & TBT exposure

Isolation of blood and muscle tissue

l

AChE. LDH, GPT, GOT activity

BaP concentration (ppb) ey So RaP concentration (ppb) o 37
= =4

Comet assay in blood/tissue cells exposed to toxicants

H,0,, PAHs & marine sediment

Comet assay
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1) DNA damage in flounder blood cells
and clam muscle tissue cells exposed to H,0, m

2) DNA damage in blood/muscle cells exposed to 5 PAHs

Founder blood cell
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3) DNA damage in flounder blood cells exposed to BaP
4) DNA damage in flounder blood
cells exposed to marine sediment
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Exposure time (day)
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Analyses of differentially expressed genes

elopment of biomarkers at gene level + Identification * Quantification
Degenerate primer Northern blotting
i using target cloning
Targeted gene cloning Reverse Notthem blotting
c¢DNA Chip ¢DNA subtraction ¢DNA (microjarray
' hybridization
Differential Display Polymerase Chain ggfr;ggf;! display PCR Quantitative PCR (Q-PCR)
Reaction
Serial analysis of gene Competitive PCR
expression (SAGE)
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1) Target cloning of stress responsive genes
in rockfish (Sebastes schlegeli)

ex) MT gene clone

o

Gene expression change of stress responsive
genes in BaP-exposed rockfish (Sebastes schlegeli)
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2) Subtractive cDNA library . .
from BaP-expased rockfish List of Differentially Expressed Genes

(Sebastes schlegeli)

T text (p <001} 3221 genes

¢ Down regulated genes
Over 2X Down - 28 clones

Up regulated genes

Over 2X Up - 32 clones

T vpsegututed grne compares with th comarst

L3 D rogutatod gee compared it o comsret

After B[a]P Exposure

Candidate Genes

1. Cig-like adipose specific protein a 17. complemsnt companent C9

2. cytochrome b5b 18. putative transfercin

3. fibrinogen alpha 19, lysyloxidase-1iks 2

4. putative trensposase 20. 5'-aucleotidase cytosolic Ii

5. proteascew 265 regulatory subunith 21. apolipoprotein Al precursor

8. myosin hasvy chain lca 22. cytosclic dipeptidase

7. malate dehydrogensss 23. inter-alpha-trypsin inhibitor

8. anchor attachment protein i 24. revarss transcriptase-like protain

3. putative permouse 25. Ubiquitin specific protaase 40

10. pucolectin 26. tranaferrin

1. protein 18-12 27,

12. matallopratedse/disintagrin ADAKSId 28. scute phase serus amyloid K

13. ATR-depandent Clp proteass ATP- 23. warm-temperature acclimation-
binding subunit Talated protein

14, arachidonate 5-lipoxygenaseb 30. C-type lectin damain

15. complemmnt component Cla 31. serotransrerrin precursor
16. complemant couponent CTa

3) Stress-responsive gene isolation by Differential
Display Polymerase Chain Reaction

ACP6 ACP-9 ACP-10 ACP-15 ACP-20
C +B C +B C +B C +B C +B

C: control,
B: Benzo(a)pyrene exposed

@4h)
43 differentially-expressed gene clones obtained

Differentially expressed genes identified by DD-PCR

Clone Size Putative Klentity® -

op PCR
$54-400 245 | Aliawtopin newropeptide precuwrsor Tp
584500 | 493 | Alpha-interieron inducible peotein up
s34500 | 395 | PenicillinG acylaso procursor Up
S$4500 | 467 | Qluconolactomase Tp
S§5-900 | 474 | Fructose-1,6-bisphosphate aldolase Up

$s5.700 | 342 | Bewine-homocysteine mothyltransferase Down
Ssesor | 472 | we imaation-selated-6SkDn-proteiztike-protei Gp
ssso00 | 49 | BCL BiB 19kDa ng protein Up
§39-3%0 | 509 | Giycine max betacarotens hydroxytese U
5515950 | 346 | Trenslation initiation factor IF-2B beta subunit gene Up
$543-3%0 | 353 | Serum amyloid A protein Up
$548.30 | 216 | Cytochrome P4S0 1A 1

* Basic Local Aligratert Search (BlastX) st NCBI
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Gene expression change of DD-PCR clones in BaP-exposed rockfish

BaP exposure
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Expression change (a.u.)
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DD-PCR clones

A Binviron Tesical, Vol 20 (1) pp.67-75

4) Development of Small DNA Chip using
Rockfish (Sebastes schlegeli) Genes

Swmalt DNA Chip

Monitoring of toxicants
Toxicogenomic studies

5) Stress Related Genes from Oryzias javanicus
Oryzias javanicus Metallothionein #82 #23
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Oxidative Stress Related Genes from Oryzias javanicus

Catalase (CAT)
Glucose-6-Phasphate Dehydrogeaase (G-6-PD)
Giutathione Reductase (GR)

Glutathione Peroxidase (GPx)

Glutathione S-transferase (GST)}

Superoxide Dismutase (SOD)
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