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Effects of Letrozole on Gonadal Differentiation and Related Gene
Expression in Gonad of Takifugu obscurus
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Abstract : In order to elucidate the role of estrogen in the female sex differentiation of Takifugu obscurus, partial
sequences of CYP19A and DMRT1 ¢DNA in gonad of T. obscurus were cloned respectively. T. obscurus flies were
exposed to 0, 25, 125, 625, 3 125 pg/L aromatase inhibitor letrozole (LE) to investigates the CYP19A and
DMRT1 gene expression and histological changes. RT-PCR results showed that the CYP19A and DMRTI
expression level in 25 pg/L LE group did not differ from that of the control. In about 30% of the samples
exposed to 125 pg/L or higher LE, both CYP19A4 and DMRT1 genes were expressed. With the increase of LE
concentration, the CYP19A expression level decreased, while the DMRT1 expression level increased.
Histologically, the samples treated with 125 pg/L or higher LE exhibited visible intersex gonads during their sex
reversal from female to male. Fifty-six days after hatching, about 20% of the samples treated with 125 pwg/L LE
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showed phenotypic female; the samples treated with 625 wg/L. LE showed phenotypic male and intersex,

without phenotypic female; all samples treated with 3 125 wg/L LE showed phenotypic male, and their CYP194

and DMRT1 expression levels were consistent with those of the control males. Conclusion: Inhibition of

endogenous estrogen synthesis allows CYP19A4 expression downregulation, and DMRT1 expression upregulation

in T. obscurus fly, and the occurrence of female-to-male reversal.

Key words : Sex differentiation; Takifugu obscurus; Letrozole
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s UK 7 i ( Takifugu obscurus ) 1 FRIR 7K
7P =S SN L 3G ER - ) Rl vt/ < R
U TFRNUOBCA T # s e R A & AE
N T FRFA AT M RIS, ARG 1 T &
SR, AHESE ARG SOR 5 A7) A £ 08 S50 %
5 W8 05 A AL B 570 5 th i (letrozole, LE)
Xt HE fh e P 46 5 5 LA & CYP19A | DMRTI
(doublesex and mab-3-related transcription factor
1) BELR RIS, LU Ry PR B ML G SR 7
5 A AT R SR AR AR

BRI

1.1 SREHWAEBIE  BER b
42 P T AR T T 25 T i e AT
RURHE, AT 200 0 A T RS I T
0, YR PS5

S LB 5 AN YR 4,025 125,
6253 125 /L R I (1-[ AL (4- LA )

11,2, 4- =) | YRR Ry Bl ), 6] B2
10 pl/L INER, BRI 1 3 A F
AT, S TEKIEFE (75 em %55 cm x 48 em) Hik
17, AR 2 80 L, BEHLIL A S5 1 200 A2
fio TLIWIEIARMEE 3 ~4 K, % 1/3 K,
FRELH A, KRR EE AR AR (27 £ 1)°C, 268
W12 49 d, 73 7E 14 dah (4L S KR %) (28
dah 42 dah 156 dah BURE, &4 740 B R EL
FE20 B I K 0.5 em DL I, U 44T
i1 PR K 0.5 ~4.0 om B BEARFIE 1) Sk 25
BB A4 2 ~3 mm B SFRK 4 em
DL Ry, HBCHERR, T A200) R 058 i FE 5
2t Bouin ¥ [ %E J5 5% & 70% LBARAT, 5 T
FERIRE T TR RS - 70°C A7 R FH

1.2 XEHE

1.2.1 BESURJTEivERR CYP19A . DMRT1 514
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Table 1 Primer design and parameters

PP (bp)
5|9 S5 - 3") Length of
Primer Primer sequence amplified
fragment

F:CACCAAAGCTCTGACGG
cYpioa R:AACCGAACGGCTGAAAGT 836

DMRTI F:CAGGATGCCCAAGTGCT 605
R:CGCTAAAGATGGGTGGG

; F: AAGGAGAAGCTGTGCTACGT 1
Bractin g TCGTTGCCGATGGTGAT

F.1EM ;R M, F: Forward; R: Reverse.

1.2.2 RT-PCR 55 TaKaRa /A ] RNAiso
Plus $2BUFE S AYPER 2 RNA , 22 J5 J] PrimeScript
RT Master Mix Perfect Real Time iR 7| &
(TaKaRa) 72 RNA (200 ng) J %% 5% i ¢DNA,
SRJ5 H Premixtaq i ] & ( TaKaRa ) # 17 RT-
PCR.

1.2.3 PEIRAZUENEE  HRLA D) R RS
6 pm,H. E B0 645 T Mg IR & & RO IT
GEAHPER LB

1.3 HIESMH R SPSS BB N T 5 2243
HF(ANOVA) Sz Tukey 16 5 % 1 46 1 4ch 3 241
R AA WEM 2R SR YE « bRz
TR

2 45 R

2.1 LE 3t CYP19A #1 DMRT1 RiEBI 3500

MAFAaIEAL S 7 d(dah) JF4R LE AbBESCES | 45
THXT B2 5 50 50 21 W 80 AR 5 Bl CYP19A il
DMRT1 HEA B e e ERak (2 2) . X RRZH A0

ML (25 we/L LE) AbBRLL | 24 50% HEA HL
— Ik CYP19A A, 73 41 50% KA W] 5 — %
ik DMRT1 2R, S B 8 125 pe/L
LE 20 BA—3Rik CYP19A FUFEAR FFEE 20%
et 29 30% A BE 3K 35 CYPI9A, 1 5% 35
DMRT1,, Fifi%5 LE YT, —3ik CYPI9A 1Y
FEABURUC TR, MU A 625 pe/L, 3 125 pe/L
Bf, CYP19A RiBEFE TR 0, 7F e = W &
3125 pg/L LE drh  BEE R AU RE (N 14 ~
56 dah) , [6]i5f ik CYP19A 1 DMRT1 HHEA
H 30% T FEZE 0, .—3KiK DMRT1 WIREAS
70% b F+% 100% .

2.2 LE X CYP19A %1 DMRT1 ERE B3 RiA
SRR LIKSUR T B-actin A NS TR
SEYGZE R (56 dah) TR SR 2H G SR T il iR
CYP19A 1 DMRT1 (AN FEE (K1), XFIg
ZH (K 1A)F125 pe/L LE 2 (& 1B) H,5x 2 F
KR EFEBHAHBEN _EE(:®
CYP19A, {& DMRT1; & . fk CYP19A,
DMRT1) ., M LE WM L FH,125 pe/L
625 pg/L A 1Y &S 43 FE A B CYP19A HHI
DMRT1 £ [ 335 (B 1C.3 ~ 5 yikif;
1D:1 ~4 JKi8) ; 24 LE ¥ JE ik 3 125 pe/L A,
100% I FEA B — 3K DMRT1 3£ K ([ 1E)
B 1F R, LE Al 8GR Jr iR CYP194
FER iR g R A i ELAR A R S A ) 4 i S
%, LE ¥BEEHN 125 pg/L F1625 pg/L i FEA
W CYP19A JE R ek it i 35 IK % R 2 M Pk A
A, LE B A 3 125 wg/L B, BT 5 KA
CYP19A FE N 19 3% 3k 12 5 X BE 4 2 4 A A AH

*x2 J|EBETLE PELEAMMEIR CYPI9A DMRT1 RiZFE (n=10)
Table 2 Expression of CYP19A and DMRT1 in gonad of Takifugu obscurus exposed to LE

LE % Fikg Expression rate (% )
CO”CS"I‘TE“O"S 14 dah 28 dah 42 dah 56 dah
(ng/L) C D C+D C D C+D C D C+D C D C+D
X} HBZH Control 40 60 0 40 60 0 50 50 0 50 50 0
25 50 50 0 50 50 0 40 60 0 40 60 0
125 20 40 40 20 40 40 20 50 30 20 50 30
625 0 60 40 0 60 40 0 70 30 0 60 40
3125 0 70 30 0 80 20 0 80 20 0 100 0

dah . 405 HIKEL, dah:Days after hatching. C: CYP19A4;D:DMRTI1 ;C + D ;:CYP19A + DMRT.
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CF CM 25 125 625 3125

LE¥J¥ Concentration of LE (ug/L)

DMRT1/f-actin

CF CM 25 125 625 3125
LE¥E Concentration of LE (ug/L)

J%0E (n =10)

Fig.1 Expression level of CYP19A and DMRT1 in gonad of Takifugu obscurus exposed to LE
A.B.C.D,E: X84 25, 125, 625, 3 125 pg/L LE 5284 ; F. G: CYP19A/B-actin ,DMRT1/B-actin WIFIRT 5
CF., CM . XF RE4LMirE: Xt HRALMEYE ; a. b, c: CYP19A .DMRTI | B-actin FEIH
# R G R 225 B3 (P <0. 05) , o FoRx 53T MR L2 5l B3 (P <0.01)

A, B, C, D and E are control, 25, 125, 625, 3 125 pg/L LE; F, G Relative expression level of CYP19A/B-actin,
DMRT1/B-actin; CF, CM: control female, control male; a, b, c¢. Represent the CYP19A, DMRT1 , B-actin gene;

# Means significant difference compared to the control group (P <0.05) ;

## Means extremely significant difference compared to the control group (P <0.01).
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25 wg/L LE ¥ B 20 FF AR rhols 55 R0 9 81 4%
50% fity, B LE W BEE & MEfA 2 b
A TR, 78125 pe/L LE ¥ EEA | A7) 7
I HCFBEZE 30% |, 24 209 REAS W R 1] P44 ; 7R
625 /L LE ¥ JE 2 FE A rp o O i 78 ) B 53
H 40, BRI E 43 LURE 2 0,37 % SRl PEiA, FL
A NREAS (R JI A S, B MEE 763 125 wg/L
LE @y B4 FEA 1Y 20% by B M 1K, 80%
kG (HEE) . & 56 dah I3 125 wg/L LE
T R B REAS 100% S R HfEE 5 At 4% v
JEE 21 b A AR R AR



- 20 -

ShW2E4%E Chinese Journal of Zoology

47 &

B2 LE 4EXEES R TSR S 32
Fig.2 The effects of LE on the gonad of Takifugu obscurus
ALTEFMEMEME AR RSN (SG) 5 B. IE R MEMEERR : BRIRANNE (0G) ,JRIRINEEE (0C)
C. PR S BEBR(CG) 5 AR =500 pm,
A. Normal male gonad : Spermatogonium ( SG) ; B. Normal female gonad ; Oogonium (OG) ,Ovarian cavity(OC) ;

C. Intersex gonad ; Abnormal cavity gap (CG) ; Bar =500 pm.

#&3 LE SEHRE SR 581 A bL 6
Table 3 Sex ratio of Takifugu obscurus exposed to LE

K LE WRTE (/L) FEARHCE (J2) FERTHCBT Sex composition(% )
Stage of fish Concentrations of LE Number of samples studied (ind) Q k) [A] P44 Intermediate
0 20 50 50 0
25 20 40 60 0
42 dah 125 20 30 50 20
625 24 63 37
3125 20 0 80 20
0 24 42 58
25 20 40 60
56 dah 125 20 20 50 30
625 24 67 33
3125 24 0 100 0
3 Wi FZET AL 15 5 R85 K 505 1 ( Oncorhynchus

MR e MU B 22 20 A S5 1
Sl AR RRR DR P Sk YA 2 AR TEiR
SRR AN e AL A 0 2 5 o Al sl AR
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PEFI™Y S va A P 50 5% 25 S Fh oA 05
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A2 B 7 19 S B i, ) e s ) i 52 i 4k
JI 2 19~ FH B 70 o ) s M — Bt 4 I 1R
PR P B 2 A 2 SR AR, B

tshawytscha) " I8 O, mykiss )™ B 4111
BELy 1 ( Danio rerio) 2" A L ph A1
A MM R . LE J2 8 — AR AL B8R
fili kb T 125 pe/L LE H, 2970% ~ 80% 13
T PR A 0 300 2 Sy SRR 625 pg/L LE
T AR 100% Y HEE AL 5 . BRI, 05 A Ak
Pt 1 1) 550 A el e e A £ 288 %) P 0 2 1) R
T AR,

SIFL AT, PR 2 FPOAS )
K 25 1) P450 35 B AL, 53 S AEAE THERR A
M2 R4, Hoo kB P4s0 55 FILEE ™ M
CYP19A (Cypala) B it AR LEH, Al
Xt CYP19A FER R IR B A —FE, Sun 252
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