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(PENEH RS, KFHEAEMEASLRE, LR HFH  266003)

BE: AFRUFRTw Ay LN E, REIMFREE, B HIE424°C), xtFE 4(20°C)
Aok im 41(16 °C), A 4 4440 Fr UK. B Bk % 9% 3% (ELISA)fn 52 B 7¢Ot € & PCR(qRT-PCR)
ERARE R KPR B R LB ENG . SERE R, E40dpbEf, 24°C
THEE T W, 16°CT %18, 24°C. 20°CH116 °C T M 2 4 %) 4 70.0%. 42.9%Fx
333%. 24°CF120°CT, Bi B AT 44t i &, TACE 7£30~35 dpbit 2 B & 1%, 16°C
THE K FRETHE, 35dpbm T & TiREm AT, WAEKEKRS A, BERSGH, E
AFRE, TAFERMK, EREEELTE; RZ, WREEEZF. %24°CT, 35~40 dpb
i #cypl9alamRNAW £ A B Ff, TSRS FIERI RMEELEA X; £16°C
T, 30~50 dpbEt ERF2 mRNAM) %k ik 8 % T, W9 ERB2H K 3k w30 %1 7 6 5 M % 1 4
PR E A K; 24°CH20°CT, foxI2 mRNAM % 3k 7£25~35 dpb bt 46 T 3% & A-F, 1 KR
4 7630 dpb it Rk K FEF 4 E A, R foxREMRB O E RN B RAKTETES LD
By 3 2 A %5 ££30~50 dpb, sox3. sox9Fudmrt] th 3k AT A A B B AR — B, 9

SHZAMRIH WA, TREFENSERAT K

KEBIR: F K Fah; BE;, BERSL
FESES:Q132.1; S965.3

B PE R B IR PS5 T 2 A S
fiff 7l 27 (HH ) o fifF 2 D7 D, PR 3R AR AR
G A N IE R, 2w A
PO P 0 B L T AR PR R B /N R AR DL A
U A= 5 41 )8 (primordial germ cell, PGC)%{ H 4511,
TERE B 2RI e, — RN SE 1k, K
R IR DI S S i LN R
B, R B R A  E AR TT R EhR . —
FRCEA) L A B A B DR KR o SR 1 I R VR D 4 L
MR hR R, (R 2L F B A5 Al
HEIEEC S S0 — B 3 D e 4B

ER RS HES Y M Zs, HMERlE 5
IALBR T 32 s A5 U 1) 2R %E (genetic sex determinati-
on, GSD)/l, i A7 7E FR 45 4 1 1k #E (environmental
SR B 2 5 o A Y

sex determination, ESD) I,
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MEARERE: A

W R F 2RI . OGS pHIE . R
Fofofre o B A0 H b R B R e S e P T
W AR EZ 0 —F, i, 2
T AR A TR 1) P 2 (temperature-dependent sex
determination, TSD)FJ VL Kl 43y = Fp 2 AU, —
e B AR 2, R AR Z, K
TR R/ T IR A AN U5 87 (Dicentra-
rchus labrax). Ve (Misgurnus anguillicaudatus)
M4 i (Carassius auratus)ZE7; 25 _Fpll 5 Z 44
S, FLUNEE 5 SR (Ictalurus punctatus) FIERISEN
e T A 2, R R E, =
SEAE ER AR T, P2 A S e i,
ERBEE L AL 2 1, e an 2 8F (Paralichthys oliva-
ceus) FN2F- 1 5 1 (Cynoglossus semilaevis)ZF"",

1 2 5 b B R B DA ast AR TR Sl A
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7] B 52 21 F BR85S 1 B PN 43 WA I 1 1 5
SHILFEAMER, Pt a2 A 0 e BIL | A2 A
Z AR HRT, A P L I 5T 5
WA R, b R R A3 Al A DG i B F A R
EPTE G FABEIE . sox9. dmrtl3EK F, ERa.
ERB2 . AR ¥ZWRELA, foxI2. sox3. amhAl
Tra2 55 55 I AH DG4 38 th 220 i i 21

AHIE5ETE OB JIG A V7 [V fill (Sebastes schleg-
elif)VE R o3 AL B A R A7 AS (6] 3 R A B S 58, )
HA ) AW L S K FHE O, &
5% 1B XV LG il v B oAb 52 e o [RIBS, 38
T W0 A P 2 [ R 2R K R S kA DG IR
M FRIBIE O, BRI T A R BE X M AR 43 AL 52 i
W ENLE . B ZE N O AG AE PR AR ey
WF ST R At — o Y BRI HE , [ S PR 5% 4% £
HME R B R B W A BRI — o A BERE, IR XS
VP il R 50 A 7= P it — 2 i e iR = .

1 MRS JTE

1.1 SEIENH

ARSI i L BT AT FE ok B I AR AR E
L EL B K = R A BR B AT A W
1.2 LIEIt

B SR A T F7F1 ¥ 21 H 1 (day post birth, dpb)
VPG A b AT 5080, B34, 400l h M il
ZH(24°C). XF BRLH (20 °C)FMIRIR L (16 °C), HFR T
EE AL °C, 4 AP T IR B R R = B E TR
JE, HAWSIEAAS . BERARMR K HTCYT 44, 30dpb
o 45 W i BTG T gl AR L G AR 40 dpb L 4%
MELHC A A RE . 25~50 dpbHURE (S 56 £ 4 K N 8.6~
37.3 mm), RS dEHE 1R, BIRBEPLEC20E fa
M4k, FEPLE0R T B, 4l e
PRAE, I0E TR A T IRER 7R, —80 °CIR 1,
& H

13 A/ RRE

VI EGAF il £ f 4 £ 28 00 30t T8 ER VA 461 52 24 i
ZREEERE K, —HIREN . R, A4
MR R S 5 Rk g B, LEICA-RM201%
PIRMLESY F, VIR RERT um, 2041,
J& R, 38 CCHEARMET, AT AKE-ra et
(H.EYe), M AsE A, BT, BHE W
IR, [F D IR FIPGC Y KN, Geit ik
A
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14 FRESMFHEE_BE)NERMSE
O 2

S G S ANE Y i e ey A N 1101 | B
WO 4t 2l VS TR 5 o BB S
B, 31T, B1UREA—REARSEITR, F
JH T BK 4 28 12k (LIS A 52 1/ G SF- fi £ #ff 10 42 1
PSP P RIE T & i, %R & BICR K195%~
104%, 55 HAFIY) 5 TC B .38 SRR o ARSI
Jit F AR &R R L i A R A R F
FI] T B4 (SoftMax Prot 6.5- 14 14)7E 450 nmif; £
TN SE WO B (ODME), 38 3 #0045 B o il 25
VF FC - fi 47 HE 70 4> €00 4 2040 3¢ R B, R T B9 e 2

1.5 FEKFéhe B ERNAKIZEFcDNAY E
SOEAFES

iz FH Trizoli%: 46 B/ [GF- fif 4= £ W RNA, &
SIS, FHIAZ R I e A 58 42 f S RNATY
W, Dhas S5k o RIS iR A7 B i o5 Jg FEL UK
K RNARY SE#ME . BL0.5~1.0 LY S RNAH JE
Fr A B A RNAMR B 5 2 ), f# H PrimeSeript™
RT reagent Kit with gDNA Eraseri 71 & (TaKaRa,
HA) L BRFEIAIDNA, I % 5% HcDNA, 80 °C
RAFE .

1.6 IFRTE{FHEL MR D HUHERERERIE
AR

FI I Primer SE R TH51 4, BT IR T
3 cyp19a1a(FI594995.2) . ERB2 (HQ452829.1).

foxI2(IN998083.1)¥J 2k Ji F GenBank, ERa. sox9.

amh . sox3 K1 dmrt1 {5 K 51 41 506 P65 T 177 FC - firl
i 53 20 804 (NCBI:SRR4409372) . ¥ M3 1y
51K ILH Oligoit 1T & B, ST FI N1
Fis

XFHE A cDNATZFAT AR5 B BE R R, B IF 1915
A cDNATR I — AR, B3N FAT, #HT
SR 5 € 5 PCR(QRT-PCR)., W A4 £ (3420 uL):
SYBR Premix Ex Taq 10 uL. b Fii#514450.4 uL .
cDNAKH2.0 uL. ddH,0 6.8 pL., FHLFER, Fil
APk 95°C, 30s; PCRIZAL: 95°C, 5s; X°C
(Xh B WS R B N 2 B R JOR B, AR S
1, amhMERaiR K B /60 °C, ERB2. sox9
Fdmrt1°558 °C, cypl9ala. foxI2Flsox3 456 °C)
30s, HA0DMEIN; WAL 95°C, 155;
60 °C, 1min; 95°C, 15sKHIMIEH, B brifE
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Tab.1 Primer sequences for mRNA expression analysis

CIE/EZ S BT 51
primers sequence(5'—3')
cypl9ala Forward: ACCTGGACAGTTTGGCTCA
Reverse: GAGGCAGTCCAAGGTAAGG
ERp2 Forward: GCCACGGACCTCTAACCT
Reverse: GACTTCCTCCTCTGACCTCTT
JfoxI2 Forward: CAAGAAAGGTTGGCAGAA
Reverse: GTAGGACATCGGAGTGGG
ERa Forward: CCTGACGCAGAGCAAGCA
Reverse: GAGTCCAGAGGAGCAGAGTA
50x9 Forward: AGAGGCTCCTTCCATCCG
Reverse: AGCACGCCAGACTCAGAC
amh Forward: AGCCTCACCGTGTCCCTA
Reverse: TCCCGTGTTCGTTCAAGTC
sox3 Forward: CTGCTGCGTGGTGGTGTA
Reverse: CCTCATCAGCACCATAGCA
dmrtl Forward: TGGAGGCTATCATCACGG
Reverse:CAGGCAACTCTTCATTCTTA
B-actin Forward: TGGAGGCTATCATCACGG

Reverse:CAGGCAACTCTTCATTCTTA

B, Lhp-actinh NS HEN, RIE2-VEITRAT
FIPE R 3 AR OC HE I mRNA Y AR Rk 5

1.7 HIEALIE

S B SR HISPSS 19.048 1 # f4: 37F 47 2 A
R 7 2250 H1(One-Way ANOVA), 55 A [F] i 1]
VB R 25 2 ) B 1 22 S M L AR E O 22
FYERI T, fETukey-HSDZ & L8 0HT, 5
ANl T 22551, R Games-Howellik o F|
Excel(2007h) % i K13, I 45 25040 24 7 Y (B +
FrifEiR (mean = SE)K 7~ , 7EP<0.05HF Ky 2% 5 i 3%

2 g

2.1 im IR B P 1 AR 7 (L RO RN

25 dpbit, FRAL . X HR 4RI TR 4 1 G
- fify A £ P 25 424 53 90 4 (12.6+£0.5)mm . (10.8+
0.2)mm#1(9.3+£0.6)mm, 7E3Z4LAH T, AIILEE 2]
DX B R 8 B 1 i Ve A R T A L
W2 A ORI B |- 7E24 °C(B T4l R, SRR
RN BT S i 22001, K9 £4956.3 um=22.1 pm,
/NZ)29.6 umx21.4 pm, PR ATRES R B NINE
A, nf DO #1248 B A PGC, — 2 R,
RRE R, HARZ410.2~10.6 pm, BB R, X
B ZH (20 °C) MR IR 2H (16 °C) M Bif S R R AR, 14
RN, PR /NGS 29 R 42.1 pmx18.2 pm Al
25.2 umx9.7 um (B T )0

40 dpbit, R . X IR RO IR 4H A9 1 G
-t A7 £0 7 3 4K 23 00 DR (25.440.4)mm . (22.7+
0.5)mmAl1(15.6:0.3)mm. = i 4 X BE 2 ) —

HME R A O R, HH BB, Kok T
SRANIWER, XrEEERSEC SR,
PRI R rTE&  RIR S, B4 IR
KRR ERIE S EE , WA IR, K
RAREA BT NKR, WL EENEE., Bk
FR T EGF- fil O SRS B2k & e, K/ 320
133.1 pm=32.2 um#176.2 pmx15.8 pm, 5P & Jp 20
BRE OB s X IR ZH (20 °C) Yk, B ELFURE Sk
INGF 2 1174 pmx25.3 pmA143.6 pm*24.2 pm;
IR (16 °C)fete , PTERRNIFF IR 1k, PERR KD
IR R 225, K2 109.6 umx44.3 pm,
INIZ 43,2 umx23.7 um, KGR AT BES K H NN
B, [FIRAE - 2 R AR e, K
INERIR S, —ERER, BEWTREER
MKEEL, KRNI R61.7 pumx12.5 pm(EI R 1), AR
it 20 202 WS A0 25 1 Dk B o AR g ey, Bt
PEBI ], iRl . X R A R TR 2 ) o P R
3 H70.0%., 42.9%F133.3%.

50 dpbH,  Xof B2 ARG i 4 9 1 ECF- il A1
14 K43 R (29.2+0.7) mm AT (25.240.6) mm.,
Xf BEZH (20 °C) B SR 54 B R TR 4116 °C),
Xof HE 2L R T L ) O 6 389 A B A 7 R A R B
B B, EX A 41 0 SR R B A IR TR 4
R, BREIER R BB TR, IR 2
RO SR RE , ARFE R, X BT O SRS 51
NG B1299996.9 um=49.7 pumF162.6 pmx24.5 pm;
R A A — B A 2 R MR IE A, KD
ZERIAIIR, — B BEEIR, Kok AT ae kB K
i, BPHLADRG SN 298 82.6 pmx19.7 pm Al
42.8 um=9.8 pum([& i M), R 45 2H 21 2% WL 5 W) 45
(VU7 i N [ IO 5 v 1= o 7 IO B S
IR AL 17 P 26453 1] 8 50.0%F137.5% 0 7 BL i
7 08 55 2] 1) PR B AT A T BR A AR B I, O B A
KRN o A bR A, WA & BRGS0
PO By S AR, R X R E P il 1 R o Ak Y 5
M 475 A o ik — 25T o
22 BEEXNSBHASRPHABEERIRS
=1

VF LG il 4 f0 21 21 5] 3% P E, 1 b 1 1l 46
lg-1gpR % : 1g(y) = 0.871x1g(x)—1.198, R*=0.987;
TR bR 1E #H 26 4 Quadratic PR L :  y=—0.009x’+0.286x+
0.015, R>=0.992,

HR 8 0 oR BT 5 1 [ il 4> f 4 215
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% W BE

ElhR 1

R FE T 25 dpbB B3 FC S i 14 AR
1. iR (24 °C)F, 25 dpbiI MR 2. WIBOK G M PER; 3. %R (20 °C)F, 25 dpbiIMEIR; 4. RIE (16 °C)F, 25 dpb iR, PG.JE U
M#; PGCRUGEFANME; MD.H'EE, TIF. Bar=50 um

Plate [

Gonads of S. schlegelii at 25 dpb at different temperatures

1. the gonads at 25 dpb at high temperature (24 °C); 2. the enlarged gonads of Fig. 1; 3. the gonads at 25 dpb at the control (20 °C); 4. the gonads at 25

dpb at low temperature (16 °C). PG. primordial gonad; PGC. primordial germ cell; MD. mesonehpric ducts, the same below. Bar=50 um

WPEMTH & i, fEARR AT d, E,
TR ABEY TR, HETRE. Bk
B, 7K A30~35 dpb 2 Bl FEA, BRI (36.85+
4.8) ng/LF(5.89+0.47) ng/L (P<0.05); X I8 4[] 4
M30~35 dpbZ il B A%, BP M (51.15+3.51) ng/L%
(18.25£1.26) ng/L (P<0.05); i il 412 M 25~30 dpb
ZUBIREAG, BIM (80.82+8.36) ng/LF(22.28+4.87)
ng/L (P<0.05), M35~50 dpb, fime . i fELH Ak
R 2H 2Z 18] Y By 7 1 35 0 Wk 25 PR A2 1k(P>0.05)(E1 1)

o it ARG 4 ) T3 i A 38 2 T [
TR, mMdRANTS 2B RN ET
Fefa BJb, B FRZEBTRE. @iREMmTE &
M 25~35 dpbtR i T R#, BIA(12.06+2.3) nmol/L
#(1.69£0.53) nmol/L (P<0.05); X HELHh T &M
30~35 dpb @ & | F# 4 (2.82+0.64) nmol/L, 40 dpb
2 I 49(5.83+1.07) nmol/L, 45 dpbif i 3
TR K (2.67+1.49) nmol/L, ZJ5# T Vi, iR
2P TE i A 25~35 dpbifl it T [, B (12.14+3.79)
nmol/L T [ F(5.16£1.59) nmol/L (P<0.05), Z /54
FF-Fa. 45 dpbF150 dpbif, XL FIMCIEH 2
(] 9 T8 12t 34 G Wk 25 M2 46(P>0.05)(1K12)
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2.3 BEEXIFRKFEHMRSCEXERRIE
=R

T 2H (24 °C)eyp19al affmRNAFH X 26 14 1
BTG EFB TGS, KR4 6 °C)
FIXT BRZH (20 °C)Y 2 56T B J5 P AR #a®s, 35 dpb
Z R AL FEARK . 24 °CF, 35F140 dpbif iy
cyp19ala mRNA M Ik 8O0 A i 2% 18 (P<
0.05), 16 °CF, 40~50 dpb cyp19ala mRNAFR)F
K T, ERafI mRNAAXT % 1k 5 7E25 dpbi
Sy v il A > A >R, BR T 40 dpbsh, FAth
2 B (7 4 E B 0 e E = e E O = I 3 4 E
FHE R IKFE, 16°CF, 30~50 dpbHf ERa mRNAF¥]
Fek O IR B 3 1 H(P<0.05), iR,
7E307135 dpbiif ERA2 I mRNAF 1k £ 4 % BELH A
Jt B TE, 40 dpbsf i it 4 AU BT B ZE IR K
W, ARIRALFE T, 30 dpbif ERS2 mRNAFY 35 &
P TR, ZJEATFHAKT, 30~50 dpbiif mRNA
() ek 2 FIH(P<0.05), fEFEE24°CT, foxl2
mRNA Z 35 H7E25 dpbif ik FIE(H ; 20 °CF,
SoxI2 mRNA F ik i #£25~30 dpbik 3| i K1H ;
16 °C'F, foxI2 mRNAY # ik & 78 30 dpbHif ik 5]
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B 1 A[E55E T40 dpbBt A0 iF K F it B
1. k(4 °C)F, 40dpbfIur &, 2. FiE (24 °C)F, 40 dpbfIkE H; 3. X FE(20°C)F, 40 dpbfI¥F & ; 4. XF & (20 °C) T, 40 dpbfIKE & ;
5. KIR16°C) T, 40dpbfJUHE; 6. KB (16°C) T, 40dpbfIkEHE . BV.IMLE; OCUHI &K TA5H; 0.9 & . Bar=50 um, F[[{

Plate I Gonads of S. schlegelii at 40 dpb at different temperatures

1. the ovarian at 40 dpb at high temperature (24 °C); 2. the testis at 40 dpb at high temperature (24 °C); 3. the ovarian at 40 dpb at the control (20 °C); 4.
the testis at 40 dpb at the control (20 °C); 5. the ovarian at 40 dpb at low temperature (16 °C); 6. the testis at 40 dpb at low temperature (16 °C). BV.

blood vessel; OC. ovarian cavity; T. testis; O. ovary. Bar=50 pum, the same below

ff, 30~50 dpbAf mRNAY ik A xf I 3% [
P (P<0.05)(IE13),

sox3H mRNAAH X 2% 35 1 B AR & i T [ Ay
HH, 40 dpbZ J5 AL THAKK -, 30 dpbif, 5
XFHELHAREL, 24 °CF A mRNAAR X ik i i 3% I
T+ (P<0.05), 50 dpbif, SXFHRZAHLIL, 16 °CTH
A mRNAFH X 2 3k 1 i 2N F# (P<0.05). sox95
sox3AImRNAF ik AR A I AR —3, 35dpb
IR HEAAE TRARIKF-, £E25. 30, 35dpbitf, 5
XFHRLHANEL, 16 °CF [ mRNAA X ik i ) g 3
& (P<0.05), amhfymRNAFI X} £ A+, 24 °C

20 cCH ARG TG LFMEE, 16 °C
A, BgT35dpbdh, BRESE LIHE FREMESE,
1£30, 40, 45 dpbhf, SXFHRAMLL, 16 °CTFHY
mRNAFA X R A 7 W3 T FH(P<0.05). dmrtlify
mRNAF X 2 1k 5 7830 dpbZ Ji& FE A AL T4k /K
S, TEASFIS0 dpbit, SXFIRZAAALL, 16 °CFdmrtl
Y mRNAAH XS FR 3k i i 2 T F(P<0.05)(1¥14).

3 e
3.1 BEXTIFR FehiE IR 2 LB 20
VLB R S £ M MR A AL 1 T IR IR 22
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i 43 &

El ki 1Nl

A [EE FE T 50 dpbB BY i FX S fify 14 AR

Plate [[I Gonads of S. schlegelii at 50 at different temperatures

R SERNDNE 2V &k oy =R R S R Y i e
KE, KR miErE T, 76X 0 (Pseudoba-
grus fulvidraco)MBWF5EH, (32+1) °CHRMATF (R iR
PRI AL H(27+1) °CO R 4 VR 5~10d, (22+
1) °CUHRIRADF kT 518, PERR b L i 20
i25~30 d, k2 4 fME e L R 1 2 2,09,
AR & B R M, ARRFSET, 7E24°CF,

100 r ba i (24 °C)  high temperature group
m XHRZH (20 °C)  control group
Q 80 1 B L4 (16 °C) low temperature group
Engea)
£ e 60
I —
& % 40
=20
0
H#/dpb
days post birth

1 FEIREMITFRFE{FHEE,S /M0
Pl o bR 1 /N R R AR [ — I ) AN [ 3 B () A7 7 35 1 22
5(P<0.05), KB BRI R — A R ) SR 7 78 B 2
F(P<0.05), R
Fig. 1 Effects of the different temperature on the E,
level of S. schlegelii larvae

Lowercase letters mean significant difference between different
temperature at the same time (P < 0.05), capital letters means significant
difference between different time at the same temperature (P < 0.05), the

same below
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25 dpbif WL B PE R T 1R 431k 20 °CF, 30 dpb
IHERRITIA ML 16°CF, 40 dpbIHPER T HR 43k
O B 7 3 T S PR P, R v 0/ [T P R
KB, 7E40 dpbiif, 24 °C. 20 °CHI16 °CF
) M P 3843 1 R 70.0% . 42.9%F133.3%, 15 T f
VF IOl P B O e 8, AR T A e s e P
H o ALER 5 Omoto%E "N G- i il BIF 77 45 S
FH—F, XU RIS b DS AL Y 2
(16+1) °CAIR I 41 ) i PR 2K 35 40.8 %, (30+1) °Cf
TR EPE R, A 5186%, HMEMR ki m
TSR & o WA HENr, 781 Q7 sl M AR 45
FEIAT] 5 e Tk B ol M A Ml M 1 R 7, AR
JIE {1 R I R

R4 (24 °C)  high temperature group

—_ 20 B X H#EZH (20 °C) - control group
S aa W KIRZ (16 °C)  low temperature group
SE 15}
ER
I]ﬂTI%H g 10 +
e
— St
0
H#/dpb
days post birth

B2 FAEEEXMFRIHFHEESTSENTN
Fig.2 Effects of different temperature on the T level of
S. schlegelii larvae
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S 35 ¢
i > R4 (24 °C)  high temperature group
X A 3.0 bA m B4 (20°C) control group
% = B IR (16 °C)  low temperature group
=% 25+
3
2 20 r
fu =
=2 15}
]
S O
S 5 1.0 [4%
5 1 bB
5o
s 05 ¢
5} ) aC
en = aC aC aC .
0 aBMaB bChB  EbChB ' aB i.:_
25 30 35 40 45 50
H#%/dpb
days post birth
(@)
35 ¢ .
bA  EREAL (24 °C)
3.0 + high temperature group
- *tHRZH (20 °C)
25 F control group
o MiAL (16 °C)
2.0 low temperature group ap

ERB2EERMINT R IL =
gene expression level of ERfS2

H#/dpb
days post birth

(©)

40
Hiil (24 °C)  high temperature group ,
351 matiEm (20°C) control group

S
5
1g = B (KR4 (16 °C)  low temperature group
s« 30 +
jﬁ) o
Keasy
PO
£}
" G
e 15
S5 10!
SIS
=}
5 5
0
H#%/dpb
days post birth
(b)
L6 ¢ BRI (24 °C)
1a | B high temperature group
Q- o AL 20°0)
I :Qi 1.2 control group
X 5 ccg ML (16°C)
S U low temperature group
25 b
= 0.8
15
206t
# 30
2 204
L o
50.2
50
0
25 30 35 40 45 50
H#/dpb
days post birth
(d)

3 AELIRE TR TR S LHEXEEmRNAER RIEE

Fig. 3 mRNA relative expression level of ovary differentiation related genes in

S. schlegelii at different temperature

32 mENESEARDUXERERES

BN AN, £F . BHMAMEAHE
FHE BRI, 040X R A e O A AR
T X N A AT N I RS AT, U
JEIE O R EL P A, I E & T2 35 A (b A
b A L™, NakamuraS$ U AF 5T 2B, N IR
ME R AE DD B LT iR EEAE T, HEPRAERS
B LR E AR, BAER 7 kATl
HEEAEH, HE o AR MR T
i L o &y £ e R A A G R D

TEX B AT, fEQ7+1) °CF, 15H
WA IF MR 704k, (27+1) °C. (32+1) °C., (34+
1) °CHH IR E, /K- AE 14 H IR B 43k B K, B il

REFNONH LA 5, 14H & (27+1) °CH B T/KF
WEMRTHALA, MIESMMEAA L, (22+1)°C
A BRS SAAEAXS Bi , 60 H I T/K - 83
THAWA IR A, ToTREFIRE Hr LA 50, 1
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Effects of temperature on gonadal differentiation of black rockfish
(Sebastes schlegelii) and its mechanism

ZHANG Simin, WANG Xiaojie, LI Jifang", WEN Haishen, LU Likang
(Key Laboratory of Mariculture, Ocean University of China, Ministry of Education, Qingdao 266003, China)

Abstract: In this study, the black rockfish (Sebastes schlegelii) was selected as the research object. Three groups
with different temperature treatments were set up, including high temperature group (24 °C), control group (20 °C)
and low temperature group (16 °C). Histology, ELISA and qRT-PCR methods were used to investigate the effect
of different temperatures on gonadal differentiation and the potential mechanism. The results showed that at 40
dpb, the gonads developed fastest at 24 °C, and slowest at 16 °C. The female ratio were 70.0%, 42.9% and 33.3%,
at 24 °C, 20 °C and 16 °C respectively. At 24 °C and 20 °C, high level of E, lasted for a long time and T level
decreased sharply at 30-35 dpb. At 16 °C, E, level dropped rapidly, and the T was still at a high level at 35 dpb. It
indicated that at high temperature, the E, level was high, whereas T level was fairly low during gonad
differentiation, and the gonad tended to be female; on the contrary, the gonad preferred to be male. At 24 °C, the
cyp19ala mRNA expression was significantly up-regulated at 35-40 dpb, which may be associated with the partial
female gonad development at high temperature. At 16 °C, The ERfS2 mRNA expression was significantly
decreased at 30-50 dpb. The inhibition of ERS2 expression may be related to the partial male gonad development at
low temperature. At 24 °C and 20 °C, fox/2 mRNA expression was at relative high level at 25-35 dpb, and the
expression level of low temperature treatment group began to increase at 30 dpb. It indicated that the high
expression of fox/2 may be related to the rate of ovarian differentiation during the early stage of gonadal
differentiation. At 30-50 dpb, the general trend of expression levels of sox3, sox9 and dmrt1 was consistent,
indicating there is a connection between the expressions of the three genes, which might be related to the rate of

testis differentiation.
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