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1 A5 25 [ B R A4 2SI, RIDK: 200 B B 4
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B A A B B R s ™, Cyp19alb
1R 22 35 S 1 o M R NS B AR MR LR A
AVt 1) 23545 A SE IR, 3 ¢ B G 0% B 1L 1 16 14
SR E BB UM . 5 BT & AR A i
W 8 484K B, 3 mol NADPH A1 3 mol O, 1] 4=
AL 1 mol M2, NADPH-4iifi (5,2 P450 if J5 i
izi% NADPH #| P450arom(J5 L), 75 7L
SRS, RIRFIMEERE ST L, i
WME A RFFEL, BE 19 A6 FRRIET, 361
I B LG AL SRy R 5L, AT e s ) A 52
S5 R A VA A O e e e
fif S AL, X M 55 A Ab il P 2 A 5
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AR ) 35 Ve fe e, JUHORTE T B s R X,
TR ATAZ 28535 S A (kU0 [ RE e W 36
fifi(Dicentrarchus labrax)™, WER | K AR Bk
H R 0 A AR PR A A, TR TS
JIN G R S A 5 T DU AR ST BT R s SR AR
W68 Cyp19alb T FT Ak A OLJE 2 . o . 1] fii A
il Fe R g, FESE AN RR E I 5 220 i (Porichthys
notatus)AAMRL, T FMK . ARG X R IR S 52 (5 5
Benm U, AR PR 2 2 R . T 36 AN Y
i B (R A8 A S 5, T A T P e A E S
W SEmEE M B, X Cypl9alb 5 5k
P Rl A S B, T A LY P 43 8 U Y
PR PRI R

AHIF Y 35 B 4 Ml — A% (A T R 0 5% X 42, LA
FH IR & B B B R A (A M2 dr 685 0y o) B, ) T 9
JtE it PCR(qQRT-PCR)KG U 3Z 45 J5 31~68 dpf [ Bt
T AR A T 5 i 2 2R ) Cypl9alb

Cypllal, Cypl7al, Hsd3bl, Cypllb2 FL[H 3
ik, I 38 i g EK S0 E W B I %E (enzyme  linked
immunosorbent assay, ELISA)Z3 5l A5 — & . =
i A PR T 8 A ) A B B O A T O
DI PR B = A5 A e P e 0 i e 5 S ) O i
PR b HAE i 4%
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1.1 EIedad

A = A AR T R MR B A [ 1 % A £ Y
(AR RN = A8 A 2 1R 51 359 4y 4 ) B T 2R e V1K
FERFSE i v K R B Rk, KRR 10°C,
Fr O S % B AR, KR 6°C,
H 31~50 dpf [H], R RKRAE 1 IRMaLAHL, FIR
KA 3y, WAy 30 k44l 51~69 dpf B,
BB 2 RORAE 1 RS 2L Bk RIRE R 3 4 By
30 AL, SRR (Sl B TR A IR
12 LLHE
1.2.1 RNARE ffiJ{] Trizol i& 7] (ambion 2\ 7))
PR RNA . FFH B W5 I i Dk A6 5 T £ U
RNA H Be5e#4E, I Analytik Jena 23 A HY
ScanDrop #% & 7 B ARl RNA ¥R & FI4li g
1.2.2 cDNA &R/ H TOYOBO 7\ #l ) Revertra
Ace qPCR RT Kit iffl & & Ud ] F 2R EAE, %
SERZ K 4 pL5xRT Buffer(Reaction Buffer+ MgCly+
dNTPs), 1 uL Enzyme Mix, 1 pL Primer (Random
Primer+Oligo(dT)Primer)tR #5 SZ PRl 75 ) RNA ¥
FETFA RO A/, 5540 Rnase-free 7/KE 20
ul, & 37°C, 15 min; 98°C, 5 min; 47 PCR Jx
N o K CE T 20 C IR FE -
1.2.3 Real-time W} EE PCR 1t NCBI(EH
[ 37 A WA B o) B R TR 4R R Cypl19alb
Cypllal, Cypl7al . Cypllb2, Hsd3bl £:H ¥4,
M Primer 5.0 FAFiT7taE & PCR 519(H
Invitrogen 23 a)& ), LL p-actin NS (FF AN
F 1 iR, YOEER PCR VAR ZR N 20 uL,
% /A FIAY SYBR Green Master: SYBR Green 10 pL,
RIS I4% 0.4 uL, cDNA #ii 1 uL, il ddH,0
% 20 uL, PCR [ 55442 fiiA8PE 95°C, 10 min;
95°C, 10s; 60°C, 30 s; it 40 MG, PCR
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Tab.1 Nucleotide sequences of Real-time PCR primers

HH 55 gene symbol  F:[H ¥ 415 GenBank No.

L U#51#1(5'-3") forward sequence (5'-3") T iiE5[4#(5'-3") reverse sequence (5'-3")

Cyp19alb AJ311938
Cyplial 857305
Cypllb2 AF217273
Cypl7al X65800
Hsd3b1 872665
B-actin AJ438158

TGAGGAAGGCACTGGAAGATGAC
AACGCTGAGGCTTCATCCAGTT
ACGAAGTAGCGAGGGATTT
ACAGTAACCACAGACCTGTTG
TACAGTGCCTGGAAGAGATCAGA
ATCCTGACGGAGCGCGGTTACAGC

GGCTGGAAGAAACGACTGGGC
ACCAGAGTCCCACAAGGTATGT
GAAGCGGAAGAGGTCAGG
CCTACAGATAATCTTCTCGAT
ACCCTGTGAAGCTCACTGTATAA
TGCCCATCTCCTGCTCAAAGTCCA

SEHE, PTG, KA R R R, IR X
Bl BEAT AL BE 2 A B IR I R A
1.2.4 ELISA EEBXSZWRMIME i H A4 i
B2 P450 19alb I T0 52 M B X 50) & (HR i
SEERERACH AT R HE H TUTEY CYP19AIB
PR G, VTS A )N /)X 0 s 5 B AL G
PEVEATINE o B R A B A RE i B 43 0 B 15 A4S
0 i 21 853 S SRR TR ) BUAT IR, 5000xg B0 L
i, 2R BEESTT, H Synergy2 23
AEMEAR I (35 [ BIOTEK 4 5))7E 450 nm I K40
FE OD fH, HlbriEfie mla R, #ihd i
T AAEA MR A

1.25 #ELRESHH A SPSS 19.0 #1714
PEAb B, R one-way J5 224 AT AT B MR G,
P<0.05 FEFMRE,

2 HRE5HH

21 FEEEEEEE A = 50 0 T 68 R 1
AEEZEMBEHRIE

Oy AR 31~69 dpf =A% A e e 462 ¢y i 2
241 RNA, ZIEEHEEEN H3K Fll ScanDrop %R 41
AR TN, RNA R B ot vk R AT, 1% RNA g
53] cDNA, N2 p-actin Kl 1] FH F28 & &
PCR. SLRZEFMAE 1. K 2 FiR. R =1
& Cypl19alb I I Fk B 1Y B M HIEA—F,
H7E 35~45 dpf B FE I E —F G 4Uh f3%
IR B 0, AR AR 2R B AR
30 £%(P<0.05); 7F 65 dpf i}, Cypl9alb K:HAE—
RN = A5 b i e ik ISR ok g, s
WSH A BH — K m N FRA—8, AR
kAR AR 30 £5(P<0.05)(E 1a, B 1c).

1E 30~50 dpf B i, —AHRALEE1Y Cypllal FER T
TR AR K 76 38 dpf B, =54 g
Cypllal FERFIEGEHUGRBIEM, B A KA
FIEiR, ZJETFUG TR, T8 49 dpf B HI LSS Ik
EIEE 16, K 1d),

£ 33~42 dpf B3, AR EER) Hsd3b1 F&
Rk AR RS KT, 76 38 dpf B i 2R ey U
TE 47~59 dpf B, =AU 64 Hsd3b1 KLK 31k
SRR, e R I e T AR, HEEAR T
TAERIT (1 2a, [E 2¢). 35 dpf B E) T AEAR AN
SABARATEE Cyp 1162 1 FE PR R 3K 5 (W] A 2] 3K 1y 0,
B A5 26 K5 = A5 R BT 5 4% (P<0.05);
41~69 dpf it ] A5 IR UL 88 Cyp 1162 FEN Rk R
I N BRI H AR B AR A KF, A [] By —
fEARTE 65 dpf i BL/INIE - TF, k&5 R
AR EROK O — BB 2b, B 2d). A AR A
Cypl7al 3£ FIETTE 35~46 dpf Btz LTt
f£ 45 dpf BFIiR#| &G 5 H 2 69 dpf & ¥ T %,
It H 2 R R R K b, HJ e A A A 52
B 2% A AR AG I 2 [] — B = A5 AR08 Cypl7al
FEH L 2 (E 2e)0
22 WMEFENEE=. ZEFEUIERAEXE
M B B 1

ERE RHI B, A5 RS =A% R M 1 b
il 75 T A G PE(CYP19A LB il )& 1A i 34 {4 —
B, TF 40 dpf B 38 A0 55 A FR T G 1 31 38 g e,
{BYE 40~60 dpf BRI, A% PACHE 1A e it fi o5 5 1k
it 1% 1 Y v T TR AR R MR T 6, R A 45
dpf 1 50 dpf sy, A5 ARZEE IS P4 B4 = A5
B LS FERN 112 4% 76 62 dpf BF &Rl £6 28 X,
Z g ZF R TR, HiEEAH2ZER/NE 3),
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Fig.1

The gene expression profiles in gonads of triploid and diploid Oncorhynchus mykiss

a. Expression of Cypl9alb in triploid O. mykiss; b. Expression of Cypllal in triploid O. mykiss;
c. Relative expression of Cypl9alb in triploid and diploid O. mykiss; d. Relative expression of Cypllal in triploid and diploid
O. mykiss. Each data corresponds to three samples, and each sample is repeated three times.
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Fig.2 The gene expression profiles in gonads of triploid and diploid Oncorhynchus mykiss
a. Expression of Hsd3b1 in triploid O. mykiss; b. Expression of Cypl1b2 in triploid O. mykiss; c. Relative expression of Hsd3b1 in
triploid and diploid O. mykiss; d. Relative expression of Cyp/1b2 in triploid and diploid O. mykiss; e. Expression of Cypl7al in
diploid O. mykiss. Each data corresponds to three samples, and each sample is repeated three times.
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Fig.3 Aromatase activity in developing brains of
Oncorhynchus mykiss

* denotes significant difference between triploid and
diploid Oncorhynchus mykiss (P<0.05).
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Expression of cytochrome genesduring the early gonadal development
in triploid female rainbow trout Oncorhynchus mykiss
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Abstract: The genes Cypl9alb, Cyplial, Cypllb2, Cypl7al, and Hsd3bl play an important role in the steroi-
dogenesis and gonadal differentiation of teleosts. Therefore, in this study, we chose triploid and diploid rainbow
trouts (Oncorhynchus mykiss) at 31-68 days post fertilization (dpf) cultured in the same environment as object. In
this study, triploid rainbow trouts were used as object and diploid rainbow trouts were used as controls to evaluate
the expression of genes and the activity of CYP19A1B enzyme in the brain of rainbow trout. The real-time poly-
merase chain reaction results showed that the expression of Cyp/9alb in the diploid rainbow trout was
up-regulated during 30-50 dpf and maintained a stable level during this period. Subsequently, during 50-56 dpf,
the expression was down-regulated; during 56—68 dpf, the expression was up-regulated again. The expression of
Cyp19alb in the triploid rainbow trout was up-regulated during 30-35 dpf, down-regulated during 35—47 dpf, and
then upregulated during 47-55 dpf; thereafter, until 68 dpf, the expression was maintained at a stable level. The
expression of Cypllal in diploid rainbow trout peaked at 34 dpf and in triploid rainbow trout peaked at 38 dpf.
The expression of Hsd3b1 in the diploid rainbow trout was maintained at a high level during 33-42 dpf and its
expression peaked at 38 dpf. The expression of Hsd3b1 in the triploid rainbow trout was high during 47-59 dpf
and peaked at 49 dpf. The expression of Cyp/1b2 in diploid rainbow trout peaked at 37 dpf, and then the expres-
sion was down-regulated. In the triploid rainbow trout, the peak value was recorded at 40 dpf, and then the ex-
pression was down-regulated, but the expression of Cyp/1b2 in the triploid rainbow trout was lower than that in
the diploid rainbow at the same period. The expression of Cyp/7al in the diploid rainbow trout was up-regulated
at 35-46 dpf and the peak value was recorded at 45 dpf, and then the expression was down-regulated until 69 dpf.
However, under the same experimental conditions, the expression of Cyp/7al in the triploid rainbow trout was not
detected. The results of enzyme-linked immunosorbent assay demonstrated that at 40 dpf, the activity of
CYP19A1B enzyme in the diploid and triploid rainbow trout peaked, but during 40-60 dpf, the activity of
CYP19A1B enzyme in the diploid rainbow trout was significantly higher than that in the triploid rainbow trout;
especially at 45 dpf and 50 dpf, the activity of this enzyme in the diploid trout was 1.15 and 1.12 times higher than
that in the triploid trout, respectively. The results suggest that one of the reasons for early gonadal differentiation
delay in triploid rainbow trout is the expression of Cyp19alb, Cyplial, Cyplib2, Cypl7al, and Hsd3bl is lower
and later than those in the diploid rainbow trout. Moreover, estradiol cannot be synthesized normally in triploid
rainbow trout, and therefore, gonadal differentiation is delayed.
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