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15diy tHEL— AN/ BIIEAE, S8 THe0E; XTREZ
KSR 35 28 BTG TR, XA
1—12diZE 7 L JF 2 08 5 128 T %, KR
1—9diZ ¥ b FWEAE J5 A P T F%, (H Bk b T 505
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F1 ERFESTHERES

Tab. 1 Primer sequences for mRNA expression analysis

5|44 FRPrimers

E BT 5Sequence (5'—3")

cypl9ala F: ACCTGGACAGTTTGGCTCA
ERp2 F: GCCACGGACCTCTAACCT
JfoxI2 F: CAAGAAAGGTTGGCAGAA
ERa F: CCTGACGCAGAGCAAGCA
50x9 F: AGAGGCTCCTTCCATCCG
amh F: AGCCTCACCGTGTCCCTA
sox3 F: CTGCTGCGTGGTGGTGTA
dmrtl F: TGGAGGCTATCATCACGG

P-actin F: TGGAGGCTATCATCACGG

R: GAGGCAGTCCAAGGTAAGG
R: GACTTCCTCCTCTGACCTCTT
R: GTAGGACATCGGAGTGGG

R: GAGTCCAGAGGAGCAGAGTA
R: AGCACGCCAGACTCAGAC

R: TCCCGTGTTCGTTCAAGTC

R: CCTCATCAGCACCATAGCA
R: CAGGCAACTCTTCATTCTTA
R: CAGGCAACTCTTCATTCTTA
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X R AT K B IR 38 AR R RIS, JRTE9d)E
LT 0. BT ERa, 564N ERB2FR X
B RIFERI R o foxI2 AR X 3R 58 K78 56 e i 4H
6dit 2% EFFIEEOdI B T FEWRKE, 2 )5
R TS, IR K G IR 2 15 B0 R B S
T FREE BT . EXRA TR FIEH
NBEIAEZ G I T AR, 210 Bir BT 1 fE
KR B RIBHT N B IHAE 2 J5 b T IRARIKF,
20 A BT B FF o B R AT WA RO AR B, Kk
HEA 3 X fox 12 R 8 AR W52

il SR, sox3 BIAHXS FRIK KV AE R G HE 2

3—6d % F b I 2 i KSR JE TE SR ORI T 46 T B%,
18d 25 b T+ BB R KF(P<0.05) 2R J5 AE2 1d I TT
BT B, X BRZH AL HRRY BEAE2 1d 2 AT sox33 4k T35
/K, 21di 22 ETHP<0.05); FEK GBS
6 R A1 8d Ak T4 iy /K1, HeAth i B35 4b T A /K
o soxOARXT RIEKPAEF IR H1—6diZ i I
FHEAE SR E T b 2B AR KF(P<0.05), Hi21°K
B BT 6 IRALE 1—6diZ W T MG TR E,
21di} 235 _EFH(P<0.05); KGR TE6d /5 BT T &
JE AR FFEBARIK T o sox9 ) ik i R AE K R4
W R 2 R, (BVE A E IR A AN [F] 1) R IA
W, UHRAE6dRT 23 ETF . amh 3R KFAE
J G R ZH BB 3R B IR 25 TR B (P<0.05), 2 JE TR FR
FEBHR KT X BB 2L A 1—6diZ il K pE 2 g Fe A A

| TP

K1 AR T SB0R ISP il i R 2300
Fig. 1 The gonads histologic section of Sebastes schlegelii at day 0 under the different photoperiod conditions
A. FIEH(L D=8 16)410 5; B. A ALK L C. % H(L:D=12:12)4150 5; D. X$ B4R HE; E. KOBHI(L D=16:8) 410 i; F. Kot
L L Lo =50 pm; MD. A BV. IILE; OC. UF L O. BREL T R 3 1 g
A. Ovarian under the short light photoperiod; B. Testis under the short light photoperiod; C. Ovarian under the control condition; D. Testis

under the control condition; E. Ovarian under the long light photoperiod; F. Testis under the long light photoperiod. Scale=50 um. MD.

mesonephric ducts; BV. blood vessel; OC. ovarian cavity; O. ovarian; T. testis; L. intestines
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A5 (HLE18dI & 2 L FH(P<0.05); KGIE 4 ik 5
A&, 21d EFERKME . AR amh )
Fas AR B2, FOGRRAH L RIE, Ko
HI o dmrel FIZRIE KPR R T 25 6d4h,
FC At IS 3 A0 T B K i R ZE 15 d 2 R/ B A
AT B, 15dI B35 FTH(P<0.05), Z f5&#T
TR KGR ER T 6515 K4k, Hofhiid 115
Ab T AR KT, Hod 15die A B B K E -

3 i
3.1 EREEARHFR MR LRI R

0 2R TH 5% 2 IR BRI, (6 e A EE T AR
o, SRR IR ARk kE
SR EIR, ALIITIEIN (30 dpb)PE IR 2T 402>

EN T

K2 NFEDGREN 21

o A6 A FE2 LI, X W 4 ) B S5 % 7 R At
PR, HIRR KOG, FDOGIR A 5 1g, X LA
HRARE SR B U 2 B AR, HP T KOG A,
s 2L R K St R e L e A e, St R 2 A L
ThE, Je AL D=12: 121, 4 B 7044 O e 12 %
Ho LRE T ARSI 55 SRV Ik B FE R A ) Bl
i, T LA AR AR % B R B R R,
3512 7[RI R 1t 52 P R A B R A i R B R P
I B4 eI 2 S EEH A ARV . 7 IR 4R J2
VAR A RV IR A, OB IR(L D=15:9)4b 22
R A R T R, BB IR(L:D=12:12)4bFE
TR EY, X 5AMARNERET AR M
PERR R BT RE, A2 AT 7T b O0 55 R S
A e LA B, T B Hh BN SRR 550k B SRR

RVF Pl p v R 2000 R

Fig.2 The gonads histologic section of Sebastes schlegelii at day 21 under the different photoperiod conditions
A FDOCIRALEN L B. A IRAURE S, C. xHIRZLER L, D. X HRAURE 5L B KOLIALIN L F. KOG IRADRS L LG R=50 pm; MD. 1 A;
BV. [fiE; SG. KR40 OC. UL OG. B IRAHME; O. JR AL SD. Hrks ', T. K i 1 i, GC. A A4
A. Ovarian under the short light photoperiod; B. Testis under the short light photoperiod; C. Ovarian under the control condition; D. Testis

under the control condition; E. Ovarian under the long light photoperiod; F. Testis under the long light photoperiod. Scale=50 um. MD.

mesonephric ducts; BV. blood vessel; SG. spermatogonia; OC. ovarian cavity; OG. Oogonia; O. ovarian; SD. sperm ductus; T. testis; 1.

intestines; GC. germ cell
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EFFECTS OF PHOTOPERIOD ON MORPHOLOGY, SEX HORMONE LEVELS
AND GENE EXPRESSION OF GONADAL DIFFERENTIATION OF BLACK
ROCKFISH (SEBASTES SCHLEGELII)

LU Li-Kang, ZHANG Si-Min, LI Ji-Fang and WEN Hai-Shen
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: Genetic sex determination (GSD) along with environmental sex determination (ESD) are two crucial sex de-
termination mechanisms. This study investigated gonadal differentiation mechanisms under 3 different photoperiod
conditions (long light photoperiod: L:D=8:16; short light photoperiod: L:D=16:8; control: L:D=12:12) of black rock-
fish (Sebastes schlegelii) larvae, which are demersal at coast in the mid and high latitudes, at 35 dpb (day post birth).
The result showed that the unnatural photoperiod conditions impacted the gonadal differentiation and development with
the short light photoperiod condition to induce gonad masculinization. Estrogen level (E,) first reached the peak value
in the short light photoperiod condition, while androgen (T) level reached the peak value at 9d after treatment in all
three conditions. The short light photoperiod condition significantly reduced the expression of the ovary differentiation
related genes such as ERa, ERf2 and foxI2 (P<0.05). Consider that the testis differentiation time was relatively late, the
testis differentiation related genes of sox3, sox9, amh, and dmrt1 did not impact by photoperiod. In conclusion, short
photoperiod could affect the gonad differentiation and development by restrain the ovary differentiation related genes
expression and induce primitive gonad masculinization.

Key words: Gonad differentiation; Photoperiod; Sex hormone; Gene expression; Black rockfish



