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°ﬂ£:_E_i7.ﬂ% 293 A4 A 52Eo2A Ad FHY B Y FAR ¥ nAd JrE2A
o] 282 U Fgio dAY 22D (ER)ol 98 Z7/MEch cytochrome P4509 ¥
aromatase= C19 Qt=2Ao|A Cl8 ANAE2A] HEZ Zujch ol AL aromatase® reductased T
AE B2gao) s 2FE o)A APA fele AYMLA A7 F FF2 ERI aromatase
eAAE Rastd A4 2 AP B dA2EZA FRE oldEy] A A7 I ZACM
ER3% aromatase subtype®) 2#& RT-PCRE ol &sta] BAsigch. 4717t th7bZol ®2t ERa%t ERP
o WA 7 dadA Z7bsigdh old AF}E E.9 M ol ERel ¥a Aol ¢ 2F /AU
AAE 28RS AASh APl ARF7) B JUAHA EF W E: 5= %—7}‘: wa9 ER 3o &
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7hate Ao AAE BTk 4F Z7)ol PaoA ERast ERBY 24 2= 53 A4¢e &€
AoR Atgdch

CYP19 (aromatase)d] 28 +& E?} Z7] 2ok dAao Hold £Astgch CYP19 fdAe) 2@ +
Z alolg wste UAF7] U A2E .

CYPIS

-4 A, A4F 715 45 dFo Ao ARG
e 2AolA F CYP19 subtype®l ”2' g 243tk CYP19ad] @2 s APAN 52 TF2

HEHYL A%e AP B 2FPANE 2FIYU CYPI%hE HolM £ FE22 2IHYL. B
ZAolN 25 HAHUT. olH FFHE CYPLY AL A2EZAS J4o A 75 o %3
f89 29N E 53 715¢ dehhd e 2E F84 @0

28 zt=d. o)ls 99 F DNA F® U C

ME q9% 322 FF ¥ E 9AL Fol W

BEx5o] Qlth (Green et al. 1986). ol frollA o=

NAEZANS Ay AHZO|E F2EOFE dh EZA $#8AE £AM £ FAM ERa7l BA

o d¥AE 24 FAPYARE. F Y F o s sgdend (Pakdel et al. 1989:Chang et al.

3% A3y 7152 FAHI (Lubann et al. 1999:Touhata et al. 1999:Huang et al. 2002). #

1993: Turner et al. 1994). £ 47 4 25 2ol ERB7F o8] BZolFolA £ 5Act (Socorro

A N-Hat5A-4aiz AgHE NE F2d et al. 2000: Hawkins et al. 2000: Bardet et al.

A Ze3 uAAE FEI G2ERNS HE 2002). Z§ Atlantic croakerdl & 3# A subtype
o o Fgio A ez FEA(ER) Q1 ERv7t 2254tk (Hawkins et al. 2000).

s oi/RBTH (Krust et al. 1986). & &A= CYPI9 A os& dzstsl= aromatase

A-Fan Bels 259 67Me 9d9og FAH F {P450arom)x= C19 androgenohAl C18 estrogen2.2 9
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&2 723 g FHZAELE Mz d=
A z¥HY 2 g44 By oA g
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‘d=lol Qlrt (Warner 1984). ZZFollA o AE
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T e @ Floz AZHD (Chang et al. 1998
Kitano et al. 1999: Lee et a/l. 2001). Sl 2EZAY
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2. ALY estradiol-178 (E;) &X

FZ3H E.o 222 Asahina et afl. (1993)9) &}
Bl oa] &k "2y (E[A)E ol&sto &=
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Atk 9 #FE 33 whEsle dojn HEdg
evaporators ©l8sted 3222 F&stgr o7
of £4 849 (50 mM borate buffer. pH 7.8. 1 %
bovine serum albumin) 200 ul & A }ste] 1E7F
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A 1023 RNAS FAAI & 12000 5. 4 TAA
88 ¢ ddBYstd 4548 AASE 80 %
DEPC-EtOH2 7tale] RNAE A& 7.500
g. 4 CAAM 5% 7+ A Beste] 45A48 vzl
A dzxAZ & AZHe DEPC-H.0 =
Aok RNA 332 24354 E ol &89 260 nm
7 280 nmelM 2T F. A260/A230 ¥ &)
1.6-20& Zt+ RNAT cDNA @40l Atgstadch
¢cDNA 42 total RNA 1 w22 cDNA &4
kit (Clontech)& ol&3td gAstdch ¢DNA &
A wrgol By 3 80 w2 DEPC-H.0& #7bsl
o HE Hg 100 wez FMsAR 5 w9
cDNAE PCR ¥Hgoll ol&stgr)

4. RT-PCR

PCRol AHE-€ primer= ©]°] ¥#2]¥ ER subtype
2l ERa. ERP® ¥ 79 aromatasel CYP19a.
CYP19be) g71¥9 L &= 7} subtype 5013
A ME FHox GC #Fol 0% oldol HES
ZokatH el (Table 1). PCR ¥Hg2 og =79
9]3l DNA thermal cycler (Perkim elmer 2700)ell
A FFstRct 0 5 wel 10xPCR buffer{(10 mM
Tris-HCl (pH 9.0 at 20T). 50 mM KCl and
Triton X-1000). 3 19 25 mM MgCh 1 w9
dNTP mix (2 10mM: Promega). 1 «l®) Z} primer
& (10 uM). 2 units® Taq DNA polymerase
(Promega). $EZw32 94 TollA 45z, 60 TlA

45&, 72 TellA 18302 59 088 sk
ZZH PCR 482 1 % ot7tze2 AdA d7]
dE3 ¥ EtBrg 94389 gel documentation
system (Serlin)& ol &3t H2sldch

Fig. 1. Plasma concentration of estradiol-17P of female
wrasse during mature and spawning seasons.
The bars represent average values + SD of
3-5 samples from three separate experiments.

dn 3% ag

1. MY et IAEZA TEA|(ER)S] L

AN ARFF) FAY GPR 2 W of
zEZA £84 2E IS BAAY A4
RT-PCRE Z#3t8ch (Fig. 2 and 3). ddolA
ERe) 82 ERas ERp 25 41717} 298

Tablel. Primer sets used for RT-PCR of wrasse ER and aromatase genes

Primer Sequence Product size
5- TGCAGTGACTATGCCTCTGG -3 -
ERa . . 350bp
5- TGAGGTGGCACTGTTCTCTG -3
5- CATGGAGGAGCAGAAGAAGC -3 -
ERB . - 200bp
5- ACAAGCCCAGTTTGGAGATG -3
5- TGGATCAACGGAGAGGAAAC- 3
9 b
CYP19 5- TGGATCAACGGAGAGGAAAC- 3 400bp
5- TGTGGATAAGCGGAGAGGAGAC -3
CYPI% i " 3H0bp
5- AGGCTGATGGACAGAGTGTC -3
) 53- ACTACCTCATGAGAGTCCTG -3
B-actin 100bp

5- TTGCTGATCGACATCTGCTG -3
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of ¥ w2 FELE FtHe g By
ZollAe] ER 2d %3 ERa9 ERBY @y &
ol thi apolzh et daoM e wd gt
LR 7 R = K B e B B P o B
of @& F7tste F8e BH (Fig. 2 and 3).
53], ¢4 ER mRNA #d 442 8% W E:
o FZ7b ARFIIF AYH g} YAFPe
7 e 239 dAsgt (Fig 1. o)d 23:

da #31 9 A5HGoAM A AEZAe] ZHll A9
vitellogenin &8# dat 4£& 23dde Bug
YA} (Kwon er al. 1993: Nagler et al. 2000).
IYPER FH7NAA AFFA G G d5H
A2 ERel 9%t B84 §3Ha #ArlY =2EE &4
Agste Aoz AZdd v FhdAMe @l
2 A&7 A Jdebgou, 4% Al7iz A9d
of ma} FxAHoZ Fise AL BAT (Fig
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N
S E |
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3 2 s
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Fig. 2. The expression pattern of wrasse ERa in liver and gonads during mature and spawning seasons. The

;
L Mav June Jul Aug !

bands of transcripts were identified using agarose gel electrophoresis {left panels) and quantified the

relative amounts of transcripts using the imaging analysis system (right panels) in liver (A). ovary

(B) and testis (C) from May to August. The B-actin transcripts was used as a internal control for
the RNA extraction and for subsequent RT-PCR. The bars represent average values * SD of

samples from three separate experiments.
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2 and 3). A3 F9 9% channel catfishelX ER
subtype (ERa. ERB)7} A43 AiolM =5
Aok 2as o (Wu et al. 2001). AHgha]
71 B9e] 2E Zie W Eus ok P49
44 2 AAEEARF L Q=W FEAY dqAE
£ testosterone (T)olut 11-KT2 8o 93
AFPE Aoz gAAY AAEZMo| FAH Y}
ol @& ke 23 (Lubann et al. 1993)0l

u]3o] B of A AEZAI testosterone (T) Ex
11-KT7F &4 2gd Aoz F3Pdd 8=
A7)l o ERY 2d #Fadd Wi 9F2 F
o d77F 999 Aoz ANEHd dH AnE
AR = AAT, vlE stercidogenic A W]
oFsk wd2 Uehidew non-steroidogenic &2l
A9 ER @& 9A) Aeb3r) ok Aoz n
FEFHAk ol: Od 2L B9 4oz

A B
M May June July Aug.
wER-B |
L] P-Actin| =:
Liver
B M Ma
y June July Aug.
wER-B |
B-Actin | ::
C M M Testis ) R
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e T WER-ﬂ L " —l ;
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Fig. 3. The expression of wrasse ERP in liver and gonads during mature and spawning seasons. The bands
of transcripts were identified using agarose gel electrophoresis (left panels) and quantified the

relative amounts of transcripts using the imaging analysis system (right panels) in liver (A). ovary
(B) and testis (C) from May to August. The B-actin transcripts was used as a internal control for
the RNA extraction and for subsequent RT-PCR. The bars represent average values t+ SD of

samples from three separate experiments.
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Jd 2 e 7ise] FHEEE A A7lo) Yelts CYP19Y 2% 23 4437
A 48 FFo ddo] ASE AT EIH
2. AetE7| =0t aromatase2| s ikt Z32o) M9 aromatase WA FHL £H3)
Waol A CYP19a®] &2 Hs7lollA ks fed. CYPlYae o2 3o vid A39M &
712 g wat F7gg Bgch CYPL9bY A 2dE whd A e A9 A A Asto)
WwE T ATl mEdel et Frbste @ fzHoz CYPlobe BE oA vimy {4}
HYHS JehAdtHFig. 4A). Yol CYP19a ¢ A=Y HEE YA (Fig. 5).
o FRAHQ 2E Frhes A@F7] %9 F U Agagoldl sevloA AdFr] UG Pdag
E: 5%9 7 (Fig. 1) 2 A4 =719 GSI & As 9 G nge daezd U 2s)
o] Z7tske A3} (data not shown) UX§ A dojdet. agEzz A#FrIh PPl el
£ Uehidoh 2322 red sea bream (Gen et aromatase®] W#o] F7lstE Az nlFoE o,
al. 20009 HIo| AR, aromatased] HS of qAEZM F/dol FHH aromatases} ANER
2E279 $49F dae BN Fa3 75E A A8E FMste ERE d49 45734700M A
g oz Alsdch MM CYPI%HY 2d S di 2 2% ooz ALss Aoz ARIL 4
Ao BE HAT FAEA AFAIZ7E A E & F AF JHAsE 4AGe] oy Bdl7IE 4
nel Z7HEE& BRou CYPl9ats A7) E 9 A8 Aok orEZAo] YHFA AwH U

Ao wEAs=] el (Fig 4B). £3), Mst Jux th 28eg 4A8 FPo Aisls AAEZA

M May June July Ang.

A
= CYP18a

#- actin

- actin

4+ CYP19a

B- actin

Fig. 4. The expression of CYP19a and CYP19b in the ovary (A) and brain (B) during mature and
spawning seasons.
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Fig. 5. Tissue-specific expression of CYP19a and

CYP19b of adult wrasse by RT-PCR
analysis. A (A): CYP19a. (B): CYP19b.
B the relative expression level of CYP19a
and b. which were normalized with that of
B-actin. O. ovary: B. brain: T. testis: L.
liver: G. gill: K. kidney: S. spleen: M.
muscle: 1. intestine: H. heart: M. 100 bp
DNA ladder marker.
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