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| Validation Management Group(VMG) & &

- VMG for mammalian tests (1998)
1. Uterotrophic assay
2. Hershberger assay
3. Enhanced TG407 (28d repeated dose toxicity)

- VMG for ecotoxicity tests (2000)
1. Test protocols for fish
2. Test protocols for birds
3. Test protocols for amphibians
4. Test protocols for invertebrates i

EDFEEIINE]E 29 (1998 - &)

. © OECD/National TG 2 & % EDF M/MWE 20t =&
| © EDFAIEY 3012t ZEAIY FRLUOH =&
o EDF1
| - 19984 108 &= &H, 1143 280 A |
! - UHWEHIZOHSE ZM A ME & =20
‘ - TIER 1, TIER2, TIER3 AI& & H ot |
! o EDF2
? - 200048 38 22 54, 13= 380! &A

- Proposal for EDs fish assay
— Working Group for drafting fish protocols
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F‘OECD HFASHMAE LoHEDF2Z )
~ Screening Tier

1. Fish, prolonged toxicity test (enhanced TG204)
2. Fish, juvenile growth test (enhanced TG215)

- Higher Testing Tier
! 1. Developmental Early life—stage test(enhanced TGZTO)
2. Reproduction test J

3. Full life—cycle test |
i
|

* core endpoints : gross morphology, biomarker( vitellogenin), gonadal histology
! - '——————*‘-—w——/

Normal and Abnormal Embryos

1. Normal 2. Reduced blood circulation
3. Hemorrhage 4. Dwarf and reduced eyeball
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Deformed Hatched Larvae

5. Normal 6. Distortion of tail
7. Visceral edema 8. Distortion of spinal corg

Histological observation

Ovary and Testis of Fish

— Different developmental stages of oocytes were observed
in control ovary (left)

- Typical histology of testis (right)
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Mating behavior in male toward the female

(a) Normal swimming (b) Following

(c) Courtsfnp dance (d) Crossing

This mating behavior between normal medaka male
and female was recorded by video camera for 1 hour
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tH2F M 2 Xl (Choriogenin)

Choriogenin is a precursor of the zona radiata protein which is
the major glycoprotein of egg envelope in fish

Vitellogenesis @ Oocyte maturation

GTH GTH

Vitellogenin
Z> \ Egg envelope
AT & P

| O A Gianuiosa coll

s st % <4~ Zona radiata

Oocyte

® @

Yoik granuie

Germinal
vasicle

Synthesis of Choriogenin / ZR proteins / ZP proteins

O In Liver : Winterflounder, Medaka, Rainbow trout, Turbot, Cod,
Atlantic salmon, Long-spined bullhead, pollack, Sea scorpion,

Coalfish, Eelpout, Perch, Tilapia, and Plaice

O In Ovary : Carp, Goldfish, Seahorse, Pipefish, and Eel
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Choriogenin of Medaka, Oryzias latipes

- Zona radiata protein consists of the glycoprotein subunits ZI-1, ZI-2, and ZI-3 in medaka

- ZJ-1, Z1-2, and ZI-3 are formed from two groups of precursor proteins named as
Choriogenin H(high Mw) and Choriogenin L (low Mw), respectively

Zona radiata proteins Precursors
ZI1-1 : 76,000Da Chori in H
Z1-2 : 74,000Da oriogenin
Z1-3 : 49,000Da Choriogenin L

3 weeks 5-6 months
fter hatching *after hatching

induction

Exposed
hemicals Choriogenin
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Choriogenin cDNA & Primers Selection

CgLl Cgl4

: : M
1 500 1000

¥

Sk e
1470bp
reported by Murata et al(1995)

CgH1 CgH5 CgH?
> > >

<4 CgH3 ¢ CgH4 ¢ CgHé < CgH8 « CgH2

1 500 1000 1500 1850bp
reported by Murata et al(1997)
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RT-PCR Products of Choriogenin L mRNA

Primers cDNA products size
1:CeL1-3 R 380bp
1000bp —* 2:ceuts T H 1050bp
500bp > 3 :Cgl4-5 —1 860bp
4 :Cgla-2 & 'y
5:CgL12 H B 1340bp

M12345M

Choriogenin L mRNA Expression in E2-treated males

860bp

B-actin (540bp)
: Maker

: Untreatd

: E2 0.1mg/L
:E20.2mg/L
: E2 0.4mg/L
: E2 0.8mg/L
: Female

N N Y

M123456
RT- PCR was performed using CgL4 and CgLS5 primers for 25 Cycles
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RT-PCR Products of Choriogenin H mRNA

primers cDNA products size

M: Maker

1:CgH1-3 TH 430bp
2:Ccgi1-6 E—— 1 1280bp
3: CgH5-6 7 870bp
4:CgH5-8 3 1330bp
5: CgH5-2 g 1610bp
6:CgH7-8 3 620bp
7: CgHT-2 E———J 9%00bp
8:cgn1-2 W 2020bp

M1234567 8

- NET I NER IR 4

Choriogenin H mRNA Expression in E2-treated males

: Maker

s Untreatd

: E2 0.1mg/L
: E2 0.2mg/L
: E2 0.4mg/L
: E2 0.8mg/L
: Female

900bp
B-actin (540bp)

M123456

RT- PCR was performed using CgH7 and CgH2 primers for 25 Cycles
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PCR Products of Genomic DNA and cDNA

ChgL genomic DNA
(ChgL4&5)
1700bp

ChgH genomic DNA
(ChgH7&2)
«g 1600bp

Ll ¢ 900bp (01 cDNA
(ChgH7&2)

ChgL cDNA 860bp
(ChgL4&S5)

PCR products were obtained from genomic DNA(lanel,2) and ¢DNA (lane 4,5)
Lane 3 is molecualr marker

Sequence analysis of choriogenin gene of Medaka(Oryzias latipes)
and mRNA expression

Choriogenin H

Exonl Exon2 Ezon3 Exond Exzon5 Exenf Exon7 2645bp

8 B W, B e 723
Exonl Exon2 Exon3 Exon4 Exon5 Exoné Exon? Exon2

2145bp
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Choriogenin H cDNA sequence and deduced amnino acid sequence
(ORF: 1998 bp, 666 amno acids)

ACC ATG GCA AGG (‘AC TGG AGT ATC ACGG’TTTTTTCC ECA CTAGCI‘CTG CTA T6T TCT TIC 60
F L L C S F

C‘I‘G GGJ ACC GM GTG GAC GCT CAA A.‘.A GGC MC CCT CM GAC CC‘I’ G GTT cu TAC CCT 120
Q

C(‘A ‘I‘AC 'IA'I CF}. CAG LCG MG CCT CAG GAC CCT EAA CA\I GIT TCG kCE CCT TAC TAC CU 150
Q QD P 0 v

GGG MG CCA CAG AAC CCT CCT CAG AAG CCT TEG MT CCT CAG TAT CCT ICG TAT (C’l‘ CM 240
Q ¥ P Q

-
o =
P

Q
ACTCUCAGMTCCTO\GGTTCCTCMMTECTCAGGTTCCTCAGMTCCCCAGTATCCTGUJ
P Q VvV P QN
’ILG TAT CL"I‘ CAG MT CCT TCGTATCCTCAG MT CCT TCG TAT CCT (4G TAT CCT TCA AAT 360
Y P S N

o

o
o
-

cm cc; m 'cr ua AAT cm rcu m ccr uc m ctr m o1 m cu an GGG m 420
L
ccr AGL m cc‘r ua um \.CL gm sn ccc Qr,,m; ccA m M. cq t;,m qcc cm ga 450

M\.T..C.C,T. .F.AC GT < Cft (;AG .TA" CCA T\A MQCCT. 46, OO0 00T, a6 AAT CCT. QA6 6 TC (CC 540

40 QCC
P

m cr] um GTC C\.C CAG TAC CCA TcA ARG CCT (AG CCC CCT CAG AAT CCT CAG mc cic 720
v 9 B

B9 Y P X P QP P
CAG TACCCA TCA AAG CCT LAG CCC CCT CAG AAT CIT €AG GTC OO0 (A6 TAC CCA TCAMG?BD

ccr CA/' AAC CCC CAG TAC LCA TCA AAG CCT CAG TAC CCC CAG GCC LCT CAG CAG CCT CAG 840
P R P QY P Q Q

AKC CCC CAG TAC CCA '[CA MG CCT 13 GAT CCA GuC MG MC kCA AAT ACA CCT CCC ATT 900
L]

Q P
GGT (\C‘ fCC l'CT CCL, AAG .\GC TG’[ GAA ETG ECE C‘z‘: GAT GTG AlR GTC CCC T6T GGA GTT 960
P XS ¢CEVY P RDVERVY P CG VY

Choriogenin H cDNA sequence and deduced amnino acid sequence
(ORF: 1998 bp, 666 amno acids)

TAC TTT GGA ACA GGA GCA ACC G6TT (4G TGC ACC AG I'AT GGA EAf‘ T1C ATC Gﬂ‘ 616 GTG 1080
ZL‘C APAG gAT :“IC ACC TTA I[T CA[ ATT GAC z‘TG GAA ACT ATT TCE CTA TT6 GGC VOI‘ GGT 140
CAA GAE TG‘{ DGA CCT GCT uAE AL"I‘ AAT TEA GC’I‘ TTC GEC A‘N TAC £AL ‘]l"TT CLC GTC ACT 1200
IAT T“ GGC AC‘T g‘r‘l‘ GT\. ATI; GAA gAG [euy GF: ETT ATA Gl‘C TAT GM AAC CGG :TG ALA 1280

< % E
Iccm‘m EAA r.“ru GGAmGGA ccnc‘n‘rm m ATT ACCAGA GAC m 16C T1T GAG 1520
P LG AT T R D S F

E
o

¥

tTG CTC TTC CAG Tuc AGA TAv‘ [G‘l GCA ACA TCT 61T GaA ACT CT3 GTC G‘I‘G GAA (-“IG CAG 1380
C R Y R A T 5 ¥V E T L E Q

cu ccs Gu m CCT CTT TCC ATT GCT GAG CTT fGA CCC CTC m m m 116 cu ATT 1440

P D s S F 4

-

P L Y L
GCC AAT GGG Cl-ﬁ ‘I‘GT CAA .\U AAG T 'IGC GAC GAA GCG GCG GCA hCC TAC ACC TCT TTC 1€00

D OE A T

TAC ACG GAT GC‘{ FAC TAD CCT GTG ACA MG GTA C16G AGA GAT CCT GTC TAC G"IE I:AC GTA 1560
RS Lk v

&\A AIC cn Guc AﬁA AC" uAr fCA M‘l' n.m Gﬁ C'G Af‘r (,“n uGA ch TG‘I ‘IuG Gu ACC 1620
c v T

3 A

ACA Al.C Cu. AAT rcr ﬂf‘ AGL CTG CCC CAu TI:G Gi.l TT ‘I“IG ATT GAC GGG T6T CTA T4T 1680
D6 C Py

i IcT GGT CT6 CCA TIC 1740

PQ
uCA r;u m caT m c'n Tee Geg 116 a1e cu\ m rn CAT
A B R 7 L & 4 b

LCA AC’I‘ CAI U-C AGI CG‘

2
[puon
g
=pe
[
=
=
8

C’l'r TTC AAG ATG TTT nCT TTT

»..»&...w—.
&

!;AA C\‘A UA AGG GnA AA;
E P LR
I:(‘A ETL A\:C T A‘AA FCL

it 'AT ATT CAC 1‘4‘1 AGI‘ ACA GL‘
i

T
60 Af‘C AhA AuA bk hGT MA
c

f=;
=}
E”
’3
EG
g
2
g
8

,,
2 <
> >

B 0T
f‘TT ﬂh fTA Ti T A Gah i‘h [a(y ATG VS'IC G.C GLC 1@t
5 £
CC 4 .rr i }M AAA HA CAT il

ATT AV‘A A*‘l‘ GnT "AA Af‘A

e

1 E 3
5‘:1' GI‘C A4 Lk!‘ I'IT lmA 7 .uA AU” GAL Ah.& AlC
A D E

9
TTT GAA AAT C"f‘ TTT CaT CAT l':GG 10‘1 ARA TTA AT (A TAR AAT GAA AAA AAA AAA ARA 2100
AMA AAA AR St
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Choriogenin H EJ/ A g E4

Et=EIINE
5'-ccc cag tac cca tca aag cct cag
ccc cct cag aat cct cag gtc -3¢
Bt 00l At &
PQYPSKPQPPQNPQV (15 amino acids)
BtE 35|

7 complete repeats of 45bp

S BFE A& e
Medaka PQYPSKQPPQNPQV (15) 7 Complete
Carp QQTSQQFQPQKPY  (13) 14 Complete
Goldfish QQLTNQQFPLQKPY  (14) 14 Incomplete
Winter PQQPQQPQQPQQPKY(15) 4 Complete

flounder

*

SHES et hardness} AI2AH0I US
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Choriogenin H gDNA sequence (underlined : introns)

atgacaagecacisgastatcacgsttttttececactagctetgctatet tet ttect segeacceaagt egacactca 80
aaaagecaaccctcaagaccetaagst tecataccet ccatactat ceacagecgaasect cagsacect caacacgttt 160
cecceccttactacccagegaasceacasaaccctectcagaagect tegaat cet castatccttcgtatect caaact 240
cctcagaatectcasstioct caaaat cct cagett cct cagaatceccagtatect tegtatect cagaatccttcgta 220
atcctcagaatect testatectcagtatectt caaatect cogact tet cagaat cct tegtatcotcasaatectaag 400
ctetticasat egsanccctagcaatccteagcagececatat tececast acceat caaagectcagececct cagaat 488
ccteaggtcceecagtacecateaaagcct cageceect cagaatectcaget cecccagtacceat caaagectcagee 560
cccteagaatectcasgt cecccagtacceatcaaagect cageecect cagaatecteasstcecccagtacccatcaa 640
agect cageceect cagaat cct caggteccecagt acceatcaaascct cageeccet cagaatectcaggt cecccag 720
tacccat caaagecteagcececct cagaat ccccaggteccecagt acccatcaaagect cagaacceccagtacecate 800
asagccl cagtacccceaggeccctcageagcct cagaaccecagt acceat caaagectcaagat ccagecaagaace 880
caaatacacctoccattsstect cccecteccaagagct st saast ecccescaat gteasast cecctgtegast teca 960
sacatctcwccttctscatgtsatgccatagactgctgccacsatggccaaLcctsctact:tggaacasgasmﬂs 1040
t cttat teaca i 1120
mcaaCc&ttcast&caccaas&atuacacttcatcsttstutssmaauatgtcaccttacctcacattgacc 1200
tegazactatttcectattegeccasestcaagact stesacctectgact ctaattcagctttceccatctactacttt 1230
cocgteacttatigcagcact ettt catggaasagect seest tatagt ctat gaaaaccegateacatectcttatga 1860
agtss&asttssauscttggagctattaccasagacasttcctttswmmmu 1440
tactaatgtl at &g 1520
mrtgctcttu:astscasataccztgcaacatctsttgaaactctsgmgtggaagtgcagccaccs&ataglf 1600
ctettteeattecteascttgracocetcaatatstact tecaaatt accaat gescast st caaacaaagest taczac 1680
gaaggteasgt ecacagtartctege cagtatgtttatcanacettteaaaaagct geat gt cgtaacattt gttt 1760
gctgccac agcctacacctetttctacacggatectaactatcct gt sacaaagstactgagagatectet 1840
ctaceteeacgtacaaatcct tggcagaacssat ccaaat ctygttctgactct tesacsct st teggcaaccacaagce 1920
c:aatgctttcagcctsccccag{sssacauttg,aLtsacsggtaaggagaaagggggg&&catccca{aaaa_ggcca t 2000
Lttttettcaaacaaaactcagaatct tecatatittanaatcetct et ttaateaaatctaccattoticttttacca 2080
ttcgaattiattcasaagoct ttect gaaccasaaat tacttctectttacctitet ceatctaget et ccatatecaza 2160

teatcettacctatcocacsttastcccaattaatcat tect ctgetctaccat teccaactcat cacagt cact tectet 2240

tcaagatgtttactitte ttgatcctcattcaalggaaccactaag;gaaaaggggggt&g:aga&:agtg&sﬂggg‘gg 2320
CYcagataqaglt g 1rtet stetataticact gtagcacasct 2400

zca!s‘sltrcassECaaggastcasctgtgaaccctcatscaacasaasaas;gsxgﬁ:gﬁaggltataatgttgggtg 2480
ctttttetaatcaacetgaccactaatcactgactatettttatgtctetttet agaagstagasat act saasct gteg 2560

ccattagaacegat saaagaagsstiet sstatcat ctagasaast sctcatgetesccsccect sacgaaccatct gaa 2640
cagtea 2646

17a-ethynylestradiol £ -5 W D}

Choriogenin L Choriogenin H

860 (CgL) 900bp(CgH)
540bp ( - 540bp
actin) ( -actin)

M : Markers 1 : Untreatd 2: EE2 10ug/L 3: EE2 20ug/l. 4:EE2 40ug/L
5 : EE2 80ug/L 6: EE2 160ug/L. 7: Female exposure duration : 7days
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Choriogenin L is more Sensitive than Choriogenin H

: Markers

: CgL (untreated)

: CgH (untreated)

: CgL (E2 200ug/L)
: CgH (E2 200ug/L)
: CgL (E2 800ug/L)
: CgH (E2 800ug/L)

“B-actin (540bp)

7. T S

RT-PCR was performed with CgL3/4 or CgH7/2 for 25 cycles, exposure duration : 96hrs

Sensitivities of Choriogenin L, H, Vitellogenin I, I1
and Estrogen receptor

87zbp
B803bp

872bp
603bp

RT-PCR of choriogenin, vitellogenin and estrogen receptor in
adult male medaka (A) and juvenile medaka (B) exposed to 10048
/L of 17 -ethinylestradiol. RT-PCR was performed for 30 cycles
(M: size marker X173-Haelll, 1: choriogenin H, 2: choriogenin L,
3: vitellogenin I, 4: vitellogenin 11, 5: estrogen receptor, 6: -actin)
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3. = AHd=stH X2 E 0|88
E 2ol 8 E It
- USHINZHSHO| 28 AES I US =&
BNS CASTE BN ANCE 2E

e Eoret

o

OII

23
Risk = PEC/PNEC
~ PEC : Predicted Exposure Concentration

- PNEC : Predicted No—-Effect Concentration
~ Risk value JI 120 2 3 ol &tH
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PEC = I(1-R)/D

I'; Influent Conc, R: Removal Percentage, D; Dilution Factor

PNEC

23S
Ol SEZA SR USSP EST0 LA
£ Lot AEE gt

PNEC = NOEC/AF

* UHEH HENSR S8ZAMNLEHIIE A USH HEIE T
e 2 A= HH A Y (T = Biomarker)0l 28t S4 20| TR

— o

* Assessment FactorOff CHSt &20F 2HQ
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Proposed assessment Factor for Application to Aquatic Toxicity Data
For Estimating a PNEC

Assessment factor

Avallable information applied applied to the lowest value
(modification not included)
(a)OECD (b)EU (c)ECETOC
Workshop | Technical | Proposal
Guidance
Document
One acute L(E)C, for acute toxicity from one trophic 1000 -
level
At least one acute ***L(E)Cg, from each of three 100 1000 200
trophic levels of the base-set(fish, Daphnia and algae)
One chronic NOEC(either fish or Daphnia) - 100 -
Two chronic NOECs from species representing two - 50 5
trophic levels( fish and/or Daphnia and/or algae)
Chronic NOECs from at least three species(normally 10 10
tish, Daphnia and algae) representing three trophic
levels
Field data or model ecosystems - case~ by— 1
case

**x in the EU Technical Guidance Document, “short—term toxicity”and “long-term toxicity” are used
instead of “acute toxicity” and “chronic toxicity”

L€ H=2 PNEC

Choriogenin L Choriogenin H

Chig E (900bp)

Chg L (260bp) A)
y @ B-actin (540bp)

B-actia (540bp)

ChgL (860bp)

Chg H (9006p)
factin (540bp)

8-actin (540bp)

Choriogenin L gene expression in the liver of male medaka exposed to Choriogenin H gene cxpression in the liver of male medaka cxposed to biphenal A (A)
biphenol A (A) and nonylphenol (B), respoctively. Amplificd cDNA and nonylphenol (B), respectively. Amplificd cDNA fragments of choriogenin H and
fragments of choriogenin L and -actin were produced by RT-PCR performed  -actin were produccd by RT-PCR performed for 25cycles. M: markers. 1: controt, 2:
for 25cycles, M: markers. | control, 2: Spu/L. 31 50p/L, 3: 100p8/L, 5: 200 Sps/L. 3: S0ug/L, 2 100226/L. 5: 200 /L, 6: SO0ps/L

g/l 6: 500/l
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- molecular biomarker (choriogenin L) induction
o NOEC : 5 ug/L
o Assessment factor : 10 (*)
< Nonylphenol PNEC = 0.5 ug/L

* molecular biomarkerE end point& A< AFOI OY
stEto S0l 2R

PNEC

o endpoints

S H=2 PEC
=¥ Nonylpheno| 2&8s%

% E5(ug/l) £ A 55 (ug/L)
Wi 0.0768 W23 0.1843
W2 0.4477 W24 0.2310
W3 0.7702 w25 0.2757
W4 0.8719 W26 0.5479
W5 0.1671 w27 0.4148
W6 0.3455 W8 0.3510
W7 0.2521 W29 0.1490
W8 5.8830 W30 0.1442
W9 2.4861 W31 0.1465
W10 0.1037 w32 0.1540
Wil 0.2505 W33 0.1627
Wi2 0.0399 W34 0.1172
Wi3 0.2573 Wa5 0.2361
Wi 0.1042 W36 0.5075
W15 0.2245 W37 0.1976
Wi 0.1675 W3ag 0.9051
Wi7 0.4801 EE] 0.1806
Wis 0.1538 W40 0.1369
Wig 0.2146 WA 0.1296
W20 0.3401 W42 0.5057
W21 0.2588 W43 0.1821
W22 0.1390
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S H =2 PEC

. Arithmetic
Percentile 95 a0 75 50
mean
PEC
1.4369 | 0.5924 | 0.3496 | 0.2146 0.4464
(ug/L)
CHH=S Rl
Arithmetic
PCT 95 90 75 50
mean
Risk > 1 > 1 <1 <1 <1
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=2 XNEE foix
SHHEES =) NEY 2T

X3 Rk X3 Al
Wi <1 w23 <1
w2 <i W24 <
W3 1.54 W25 <1
W4 1.74 W26 1.10
W5 < W7 <
W6 < W28 <
w7 <1 W23 <
W8 .77 W30 <
0] 497 W31 <1
W10 < W3z <
Wi <1 W33 <
Wiz <i W34 <
W13 < W35 <
Wi4 <i W36 1.01
Wi5 <i W37 <
Wi6 <i W38 <
W17 <1 Wag <1
WiB < W40 &l
W19 < W4T A
W20 <i W42 1.01
WaT <i W43 1.01
W22 <1

> 4
et el =
1. ZXd=stE NHEE 0188 E’%‘-rl‘ﬂk'mj}f 2O gHE &
clJ|EE Dietsl= Ol 0188 £ U

2. SY SS=2AE I = ZE0 S0IM MYXEE gAG D
SHYO s EFsr Ee

3. Toxicogenomic ¥ Proteomics 0= MZ 2 MY X ET2 ot
AStD AE3IoleE 24 DIHOREAN &% SYLASAO A H
JHYl X0l =002 Helg 2102 moE

2T Ty

- 160 —



