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Abstract: To explore a possible reason why the wild So-iuy mullet of Liaodong Bay has high frequency of intersex from
the point of view of specie-specific ERa binding sensitivity, a cDNA fragment of 1113 bp encoding So-iuy mullet (SERa)
estrogen receptor DEF domain was amplified and used to construct plasmid pGBT9-sERa DEF. pGBT9-sERa DEF was
transfected into Y190 yeast cells together with plasmid pGAD424-TIF2 for establishinig the sERa-specific in vitro system
in yeast. Then we tested the sERa agonistic affinity of four major environmental estrogenic chemicals including estrone
(E1), 17p-estrogen (E2), estrodial (E3) and ethylestrodial (EE2). Their half maximal concentrations (ECsy)were calculated
to be 3.7, 2.4, 1698.7, 1.2 nmol/L, which are 4.6, 2.3, 3.4, 3.3 times lower than those of Medaka ERa-binding activity,
respectively. These results indicate that So-iuy mullet was more sensitive to E1, E2, E3, EE2 than medaka based on their
ERa agonistic activity, providing an important clue to elucidate its remarkable occurence of intersex in Liaodong Bay.
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Gifu Pharmaceutical K2 Tsuyoshi Nakanishi #{
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Table 1

& ERa R E RN F314
PCR and sequencing primers for cloning of

So-iuy mullet sequences

EILZEQ) ElkZgdl

sER1* 5'-GYTGCCAGGCWTGYCGYCTYA-3'

sER1® 5-GRTGYTCCATRCCTTTGTTGC-3'

sER2 5'-TGATGAARGGAGGTRTKCGHAARG-3’
sER2’ 5'-GRTGYTCCATRCCTTTGTTGC-3'
sER3-1 5-GTGACTAACCTGCCTCCAGAC-3’
sER3-2 5-CAACTCTGGTGCCTTTTCTTT-3'

sER4 5'-GACAGAGACGAGGTTGCCAAAGA-3’

sER4' 5'-CAGAGTGCCACGGGTAATAAATGA-3’

sERS  5'-GAGCCGGAATTCGAGGTTGCCAAAGATCCAGAG

A-3’
(N X124 EcoRI BT )

sERS"  5'-TGTACCATCGATCCTCATAAGATGTGGGTGCAGT
C-3'
(RN Cla I BgEDINT A7)

P1 5'-AGCATAGAATAAGTGCGACATCATC-3'

P1’ 5-AGAGGTGTGGTCAATAAGAGCGA-3'

p2* 5'-GACAGCAAAGGGCAGACCAAACT-3’
p2° 5'-TCTCCTCCAGGCCATCAAAATTC-3'

P3 5'-CGTTTGGAATCACTACAGGGA-3’

P3’ 5-TGGCCAAGATTGAAACTTAGAG-3'.

Era B, b A 51,

1.2.2 R fh ERo [ 35t cDNA ¥4 £l
¥ R £ ERo FE R P21 0t 2 4> 3'-RACE |
W51 sER3-1 M sER3-2, Fil5|4icy SER3’
HAA 7 & $E 4L (3'~Full RACE Core Set, Takara ).
T 5E N2 Sk 1K) oligod T34y 5 |4 Jx B S5 AR 81, J5
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1 ATGARAGEAGETETGCGCARAG ACCHEGGTCECETTTTHOGGCGCE ACARGCEACHGGCCGEOGACAGAGACGAGETTEC B0
M ¥ & © ¥ R K D R & R ¥ L R R D E R R A & D R D E ¥ A
81 CAAAGATCCAGAGAACARAGCTTCAGCGCCCOTTCAGGACEEGAGEARACGCAGCAGCAGCTEGAGCAGCACCEGAGEAE 160
E D P E W K & & A P L © D & R K R &8 & 8 W 8§ &8 T & &
161 GAGGAGEGAGEAGEAGEAGEATCTTCTETEACTARCCTECCTCCAGACCAGETGCTCCOTCCTECTCCACGEAGCTEAGCCT 240
5 ¢ 3 & & 6 & § 8 ¥V T N L P P D Q ¥ L L L L o G A E P
241 CCGATGCTTTECTCCCEECAARAGCTEAGCCEACCCTACACEGAGETCACCATGATGACCCTECTCACCAGCATEGCCGA 320
P M L ¢ 8 B @ K L 8 R P ¥ T E ¥ T M M T L L T S M & D
221 CAAGGAGCTEGTECACATEATCECCTEEECCARGARG CTTCCAGETTTCCTEGCAGCTCTCCCTCCACCGATCAGETGCAGC 400
K E L ¥V H M IT & W &4 K E L P @ F L 0 L & L H D Q ¥ Q
401 TECTEGEAGAGCTOETEEOTEEAGETECTEATGATCGGECTCATATHGAGGTCCACCCACTGTCCTEGARARCTCATCTTC 450
L L E &8 &8 W L E ¥ L M I & L I W R & T H ¢ P @& K L I F
481 GCACAGGACCTCATACTEGACAGGAGTEGARGGCGACTECETTEAGEGOATGGCTEAGATCTTTGACATEGCTCOTGECCAC 560
4 ¢ D L I L D R & E & D ¢ ¥V E G M 2 E I F D M L L & T
561 CECETCCCETTTCCECATECTCAAGCTCARACCCERAGEACTTCETETETCTCARAGCCATCATCCTECTCAACTCTEGETE 540
L4 3 R F R M L £ L K P E E F ¥V ¢ L K & I I L L N & &
641 COTTTTCTTTCTECACCEGCACEATEEAGCCCCTCCACGACAACETEGGCCGTECAGAACATECTEGACACCATCACCGAC 720
LA F § F ¢ T & T M E P L H D N ¥V & ¥ ©Q N M L D T I T D
721  GCECTCATACATCACATCGGCCAATCAGGCTTCTOGGCTCAGCAGCAGTCCAGECEGCACGCCCACCTECTCOTECTEGCT 200
A L I H H I & © & & F & A o ¢ © 8 R R @ A © L L L L L
801 CTCCCACATCAGGCACATEGAGCAACARAGGCATGEAGCACCTCTACAGCATGARGTGCALMGARCARAGTGCCTCTEGTACSE S50
& H I R H M &8 N K ¢ M E H L ¥ & M K ¢ E N K ¥ P L ¥
881 ACCTECTECTEGAGATEOTEEACGCTCACCEOCTOCACCECCCAGACARACTGGECCAGTTOGGGTTOCAGETCGACARA 940
pD L L L E M L D & H R L H R P D K L & QO F & F Q Vv D K
961 GACCCTCCGECCACCACCAACAGCGACGECEETECAGCCREEEEAGECGETTCEEGACCTCEAGECAGCCACGAGAGCCC 1040
oD P P A T T N 3 D & & A A & G &G & ¥ 3 P R 3 85 H E 8§ P
1041 GAGCAGACCCCCCTOTEETCCGEECETTOTGCAGTACEGAGECCCCAGATCTGACTGCACCCACATCTTATGA 1113
& R P P 8 ® P & ¥ L QO ¥ G & P R 8 D C T H I L *
K1 #Rff ERo DEF [X cDNA 34155 B (1) 28 FE R
Fig.1 Nucleotide sequence of So-iuy mullet estrogen receptor DEF fragments and the deduced amino acid sequence
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Fig.2 Comparison of So-iuy mullet ERa DEF amino acid

sequence with flathead mullet, medaka and human
“sERa”FCHRAR 1 ] ER; fER o X R Aiff 111 ) ERa;“mER o fX 3% 5 iff
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Fig.3 Comparison of ERa-mediated estrogenic binding

activity between So-iuy mullet and medaka in yeast(n=3)

F2 AMEEHEMKEE. Bt ERoIFSEMEMLEER
Table 2 Comparison of estrogenic activities of four
estrogens mediated by sERa and mERa in yeast

two-hybrid system

W 2= sERa mERa
ECso(nmol/L) RBA ECs¢(nmol/L) RBA(%)
E2 2.4+0.095 100 5.7+0.6 100
EE2 1.2+£0.044 200 4.0+0.3 142
El 3.7+0.185 66 17.0+£2.2 33
E3 1698.7 +£305.9 0.14 5858.3+£768.5 0.097

13::ECso:half maximal concentration, %% 5 FH 3 7K & (1 35 (H b
T 22 2% 715 SRBA(RH 0 HE 38 32 3 M) =L 22 W) i R ECso/B2 1)
ECso)

JyHF5Y mERa 5 sER o &5 &3 P 1) 25 52, AR S
TERE AT B B IS 12 N 1) TIF2 L0
PRy U8200 e R g ] DUAE o R b s A [
PR RS mERo Al sERa 45 53 4 1) 25 5+
HAEDEA S NERNRGE KN ER [WF;
SR Th RE 7 A PP LT N 1 1 2 55U B
AU A AR P I S S, TR B — AR H £
A A i DRI T v BRI B B R A
PRI F2 515, I AR W] ER R st 544 £
B e [ A 1y B S PR 5 R AR BE U AT AR &R L
Toh BRI 25 5 SER o A mERa 45400 P 2
S E RO IRAZ A SRR A T LA

3 #iE
T A AR A ER ol FEREXU AL e R 4, 1E
T El. E2. E3. EE2 fi#fh ERa [I&5&T5TEY

A ERoJX SR IRRIRIS I AR
METAE [R) A vt A A 3 R B IR A T S R .
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