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FH MK MR T TSR R T S
2660715 2. FHGGHERF5HARBRRLHEE
266071; 3. INARA N FE AN B FrE  250013)

WE N8 — 1R W F 45 (Cynoglossus semilaevis) N T8 T B AR B9 KT, 32 1 F 45 57 AL g &
W % % R(mPR-like, mPRL)3E [ 4y & K 4R AEFn1E FIALHI 2EAT T Ko I 520 € & PCR 7 3 T
mPRL mRNA 7 90 F 7 i it A2 f iy it /7 R 35, K #1885 mPRL mRNA A8 % 5 3k & 09 5 & 8 H
o ME R B B O S B VOB AR 99 BE 4 ML, JR AL 48 58 T mPRL mRNA £ % 78 48 % 41 R4 40 e 5 € AL
& I mPRL mRNA 70 A7 75 3 7 & 87 M iR 3 W B 07 52 09 07 5 2m B b 5 7 o o 4 42 0 Fm B4R 9 2k oY
2B} %, mPRL mRNA [HERE TR B, & &FFF% mPRL 9 % % B30k, KA Western blotting
ARV E 4 mPRL RO ELRE AL NERKIFE, I mPRL EAMRAEANE, i, £
Pt RE, EAFE. KE. BREPEAEMANRD, REANERE R, FHEH mPRL &5
FIRE | R EE Ry 40 E L5 mPRL mRNA E fL—%, i A LB € & PCR 77 Western blotting
T AR MR IR E A TR R R B AR OB 40 mPRL 2K mRNA fnE g W kA T, %
BET, RUERGENLEEGNFHM T mPRL % mRNA fuE Gk k¥4 — 2w EREEA,
R ATV A T 48 3 mPRL mRNA frk Ak A ER AV E  RIAKX ESREREZAE
REHFERGEXR R FEEH mPRL ELEHA AL MA AR ERN LA N-EE-TEHS
55, FibB R T mPRL A5 07 B 40 3R SALH

Kigia

hESERE S197.4 SCEAERIDAD A

P ENRIR R ZIR(PAQRs)JEHA 7 KIS ILL 1y
MEE, TEZAET AR . B4R . LRzl
Y (Lyons et al, 2004; Tang et al, 2005), PAQRs F ik i
RAEAR R RD LA i BE ORI, R W BE PR R A
A #h B B ZAE H (Tang et al, 2005), kT

HEES, MABEERE KR, WHHERIA; mRNA kik; BAKR
XEHE  2095-9869(2017)01-0010-08

PAQRs FJE M R AR FNEE R . WA E AL . Fic 3k
S5 G TE SAL FHUH — BLAEAE N BT R 2 1R
PAQRs HJE— N1 LA F AR ZIR o (mPRa).

R 38 E 3Z 1R B (mPRB)FIEZ2 3 K Z K v (mPRy)5%,
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s FH: LB EE(Cynoglossus semilaevis)i B 42 3R 52 (I K (m PRL)FE P BF 40 gl 20 72 P i 38R0 1E 11

B RSCEA Ll o0 W A i A 4% T AR T (Zha ex al,

2003; Karteris et al, 2006; Josefsberg Ben-Yehoshua et al,
2007), FEBEEESSH, IR AT F 8 (Paralichthys
olivaceus) 115 % 85 (Cynoglossus semilaevis)H il X
20 B S ARIEIN (mPR-Like, mPRL), 3/ HriZ 3L R4
FHRAE(H 5, 2010Y; W12 J55, 2015) ; AR AR {7 gk
I F45 5 (Chen et al, 2014), F mPRL JEH 5E (i 1
18 SYL ek |-,

BEXT 2 1 7 5 AP AR P ORI E
A, B BB INACRAE . T R EE RS
(W7 45, 2006), B2 A SR (2015)RIFSE T2 3 & 65 2
AEJE N mPRL FRA AL, R INAE: i 5 S SR 11 1)
i FI BN S H 2, mPRL (FRIAAKENPERR & & 1T
VIR Z T, IFHAE VAR s, WEEEA
WA HLSORE, TR AT VIR, mwARhr
mPRL FA ik B s JF H mPRL A IFREZ L iE
P55 1MTE A B R R AR — B AR A
T E S mPRL AE ORI Mt 78 b BRI Y IR
ik B ARG 2 mPRL Y2 A X 3Rk i 4 A2
FEAL PR IR 2R P 2 mPRL FE R FIEE 3238 81148
1k, BAE A HE— B B mPRL 76 2 1 75 5 9 R 40 g i
Bt by A I R IR S B VORE, IR AN TR
fHE B R B RCRSARL 2K

1 #MR5F*E
11 LBEIMERES

S FH ) PR B T M £ A 1L AR
KA R A F, B A SR ARG N T B s
B EEE R A2 = N TR R B B Fy R,
MEfa 4K Ry 53-66 cm, KE N 1266.3-2271.0 g, H
Wa &M 2FIFnKEE, Kilih 8-25C, #
JE 4 27-31, pH N 7.8-8.4, VAf#%E>5 mg/L., IR
R I - DR AR 3 B (N G SN I = s
6 B2 R 4, 2009; BMRFEJI55, 2010), EMHRAR
AN [R) B B SR S M £ 51 53 1 J5 2 50 50 o XA [l 4 i
B A v O 51O R AR B R AT A 5, NIV I DN 5L
STESE| EV. LV A FG BEAHDIREARAE, MV 100555
B3 PV, EV. LV fl FG B AHUREE40A, DF-R: 40 A st

R0 J5 5% (25 eg, 2013)2, — 304 UR-RR 40 i it
i AR MR IR PR VR 00, — 343 AN A BAE R %
M, SCOOSE RS, OB 20 i A W G R I 7E-80°C
{R-1E, FHT B RNA FLEE 42 5,

TENE U T B A ZT , Bk BE I nl N £ RR I
BUEL . f . MEARHZURER, E ACKIE RN 4%%
FHEEET 0.01 mol/L BEMRELZE ik (PBS)H [
20 h, BHEEHIEL(25%. 50%. 75%F1 100%H B T
0.01 mol/L PBS)lii/K, 7E-20°CH-AF T H B P AORE N,
—iRar AT g, —f o AT RALZA25C; #hatE
MR 2H 21 € 4F Davidesons AFA T, FH 46564 IR &
BARE; F35b, TR A LURE b A VR R R S R A
-80°C, HIT EEHMHEH,

1.2 SEAfE= PCR &l

A3 BI85 PV A EV B LV B FG
I AHAT GVBD WP AHBE RE4H 2 S RNA 3R17 5%
5%, 208 PrimerScript™ RT reagent Kit with gDNA
Eraser j{jf| £ (TaKaRa, H )& A cDNA 45 1 $53fH
FRMHFZIRTH . mPRL 51975 N 5-TGTCC-
TCGTCCAGCGTCACT-3 (mPRLF) fl 5’-CCCTGTC-
CCAAGAAATCACACT-3'(mPRLR); 18S 5|#) ¥ %
J9: 5-GGTCTGTGATGCCCTTAGA TGTC-3’(18SF)
M1 5"- AGTGGGGTTCAGCGGGTTAC-3'(18SR), %t
SEE E i (QRT-PCR)I N AR R (20 ul): 1 ul cDNA #4
M, 1.5 ul 514#5(10 pmol/L), 10 pl SYBR Premix Ex
Tag™ T A1 6 ul ddH,0. K 2 2 ¥ PCR § #4#2 )7,
J R S6AE 95 CHiAEME 305, 95C 55, 60°C18s 3t
40 MEFR, {HFH 18S rRNA HEFAE RS XTI, FHLL
KEIE AR RNA B 5L 2GS0 22 5t PCR N
FAE BRI SE IS E Mastercycler ep realplex SERY 2 &
PCR 1Y (Eppendorf, 78[E) 17, #Fiaf75e M qm vt
Frda it 2k (Melting curve) 53 H LA 22 75 |99 S S g A
BIEH . BAFERE 3T, ERE 3 REE,
[) S 6 B BAPE X R, DABRIESE 56 25 S i T S

1.3 JREHIZ3%

fdi I IE 851 #1(5 -AAGCTTTCACACCTGCATG-
GAAACG-3")FIR 7 5[41(5-GAATTCCCAAACATG-

1) Shi B. Study on the molecular mechanisms of reproductive endocrinology in Paralichthys olivaceus and Paralichthys
lethostigma. Doctoral Dissertation of Ocean University of China, 2010, 1-176 [

,2010, 1-176]

2) Li XX. Study on the physiological function of membrane progestin receptor in the reproductive cycle of flatfish. Master’s

Thesis of Shanghai Ocean University, 2013, 1-73 [ZRIIbE. [ 288 3 32 PR 7E 6 6 2% o FE J0 v ) 2R BRODBEAIE SR IR R

SRR ARG AR 2R S S, 2013, 1-73]
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ATTATTTCCGCT-3"), ¥ 1438 5 8 mPRL JE:H (Gen-
Bank Accession No. KF277065), 345 600 bp AJ cDNA
FB o VAR, il b = =7 3850 & (Roche, )
PRI S A RNA IE ORI SCEREF o i, BREL . TEfk
HAEETE 4% 2 R, LK H RS |
A, BESGELSY , BN S um, YIRF&TH
AALER 2 YR, FRK S min, WREESEEALER, AR S min,
PBST ik 3 ¥k, &K 10 min, K H & K (10 pug/ml)
37°Ci44L 10 min, PBST ik 2 ¥k, %Y 5 min,
T2 70°C AR 3 h, ARSI & A M 2= Am it 1
RNA #REFAACH, 70°CH258 16 h, 2xSSC ik, 70°C,
15 min, 0.2xSSC, 70°C, 1 h, IXMAB i %t % 5 min,
ML 2 IR EH] 6 ho 1 500 EF 41 B F B PR 4°C 5
Bt . PBST iR vhik 6 WWERK 15 min; Bl B AR
G ER 2 K, HK 10 min, Sl 20 pl &AW
BCIP/NBT % Jii k% i (4 . PBST PB4 5 UK, BHK 5 min
20UV, 4% PFA-PBS %€ 10 min, PBST %t 3 ¥X,
B S ming WRSERREBEK . —H2REM, A, il
JH Nikon E80i {5 ( H A) ML -4 IR

1.4 Western blotting

AT B mPRL R TS, PR RN,
I URH L %) 5 22 B 5 K5 1 22 ik i R A 3 3 7
WIS M 1B 71 2 NSV ) 7 NN A 7
(#9100 mg), A 1 ml S 2L A HGLF], 2)
W AREUHSUE H . 12% SDS-PAGE Hi, JK kGl $12 B 75
F R o, A A 1 00 a0 ) e 4 4 R vk
E. Si—EA BN 40 pg EAEBURE 12%
SDS-PAGE [ %, H%:#%3%| PVDF i [+, PBST ¥t
2K, BRK Smin, S%BARWIRY B, —BU Rl
(218 % mPRL 2 5CREHUIR, MREEA 11 2000;
T TR A ALY R AR IC L P e G, RN
1 :2000, DAB &%, SRR RS, [FIEFR
23 PR BRI 22 5 A B AR 1 R S o 08 P 2 2 % g
VKB F AR SRl G BEAE AT AT o

15 ®EZEAWL

A K, 3% H,0, EIIFE 15 min,
PBST k¥ 2 ¥k, 57K 15 min; 3% BSA &R HE 1 h,
SRR S RN o NPT B mPRL BUiR, R
FESA 101000, ETEREMELRMK, PBST Pk
59K, HER S min. BHPEXT B4R FIAR RIS & 070,
TN S8 ) G LY oSSR AL RN B2 3 PBST Uk
¥ SR, B S ming MIASESTAR 1gG (1 : 1000)Z &5
H 1 h, DAB 1% 1-2 min, HAKEYL. k. &

B . B H, i Nikon E80i {2 s Mg 141 HE .
1.6 EEEISZEEEERMEORIE

M R ) & B B B R B B4 B R R A B
WA . RS AG SR EEAR M . 24 FLARMEES 3R AR AL
A 2 ml pH 24 7.6 M35 IR (SIGMA, ), IR
IR PE PRI R (hCG)(SIGMA, 3 ) I fiff HL 2 e Ji
10 TU/ml B¢ 20 TU/ml,  [f] B 4380028 A8 0 S 546 25 AH
NBEE 12 FIX R BRI e 22°C 6 h 1G5
J&, HHB ARG IR AL AR DR 4 TR i
AR HAE, T mRNA FIE R KH

1.7 Sitath

FE D TR S T AR B FHAR X R Ay 27T
% (Livak et al, 2001)i15H )5, f#iH SPSS 17.0 Zk {4
AR 2 5 225081 (One-way ANOVA)F Duncan’s % &
FLH AT o P<0.05 255 3 o X Rk g Y 3%
7N A5 R bR fE R (Mean£SE) o 25 [ 2235 7K - 46
K AIC.AlphaView W% # & 5t (Cell Biosciences
Inc) 7 AT K BE1H .

2 #HR

21 mPRL EARIZE

i Western blotting J5 A I 21 1 % 5 mPRL
HATEARR AL RIBAKT . G5R WK, TEORE | .
AR FNE . SRS BRI B B AR,
2554 100 kDa, ZFHE(HA40 kDa)iy 2 f52, RIREIE AL
THEHA R, XA PBRHZ TR IETT Western
blotting, WL T HUiRFEFHE(E 1-A). 23 5 mPRL
HEARIBEAEOIE | fk . TR, FEE.
SLE L B REH A ek, (EERIR B AT R D (K 1-B).,
FEOPNSE | o AN AR SR A K 3635, 1M mPRL 76
WML S 5T 2SR YRR

2.2 BBFEAERES mPRL B F RIE

PO ey I Ry = e e SN N i = R e
FEANE mPRL mRNA BYAIXT 358 1905 - B,
TERB VIR IR b 09 85 A 55 BRI L (LV)
) mPRL mRNA ik v 5 (P<0.05); LB VK
IR, BKs A B BR-RE 20 B (FG) Y mPRL mRNA
F IR B A (P<0.05)(F 2) BT, i & # o0 &)
YA mPRL mRNA AHXT 15 2 ) 5 = {6 ) BLAE B 3
KA VIIHEA S I EE4IL(P<0.05), LR B
mPRL F& R B 2E R FRUR Bc I 2, mPRL & RI7E
BB it B A R A R
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s FH: L EB(Cynoglossus semilaevis)i B4 3 R 52 (R 5L K (m PRL)FE UP B 40 i A L 72 b B IR HRAE 13

PB B (0] P L K HK MK kDa
A F-W - = e =100
‘ w—70
,;' S 55
? - 40
B
45
g 40 a
g a
% g 35 I
& 330
B b
me 20 ¢ d
B § 15 d
28 10
B
S 9 . . . . . )
8 R B EAEOAF K'E =4
Ovary Brain Pitvitary Liver Headkidney Kidney

ZH4H Tissues

K1 EEE R4 24 mPRL YRS
Fig.1 Expression of mPRL protein in different tissues
detected by Western blotting

A: mPRL & &RHIKIE; B: mPRL & &Kiki{L
O: BP&; B: Mi; P: Zfk; L: JF; HK: k¥ K: H;
MK: H5rTikbrifE; PB: BIVEXTHE; ARFRAAR2E

3 (P<0.05), TH
A: Electrophoregram of protein expression for mPRL;
B: Quantitative abundance of mPRL protein expression
O: Ovary; B: Brain; P: Pituitary; L: Liver; HK: Head kidney;
K: Kidney; MK: Protein molecular weight marker;

PB: Peptide block; The values with different letters differ

significantly from each other (P<0.05), the same as below

L]
© 1.4
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5 ¢ g
T) 0 —1 1 1 1 1 J
~ FG GVBD

PV LV
BRRE4RAE R B Bt Oocyte development stages

P2 0 SR AN 1] B 55 7 I 300 A [] I A
Y EEAI A mPRL FEF 1935
Fig.2 The relative expression of mPRL mRNA
at various stages of oogenesis at different
ovary stages of C.semilaevis (n=3)

PV: UIERAFIONEEANAE; EV. UPE AR AN
LV: DPEA S AR BRI ; FG: RIKEHE A SGA T B o
AHL; GVBD: A MR RLH B OR B4R . R IR
PV: Previtellogenic stage; EV: Early vitellogenic stage;

LV: Late vitellogenic stage; FG: Full grown stage;
GVBD: Germinal vesicle breakdown stage. The same as below

2.3 mPRL £ E 4R 7E fir

JEASE 2238 53T mPRL mRNA 7 BH A 4L 21 ()
Y e g S R, TR W E SR 0 | K AR

IR LA W] 0 22 3855 (8] 3) o TER B A Bl 5
W, mPRL mRNA 7EUP-EEA0 M T m] W8 %2 381 455 1 P
PEAE 5 (] 3-A) K5 B DH B EHZR (B 3-A)HCK 1000 £
AITE T B PR EAS5 E ALAE P REZ0 MRS B (18] 3-1). 7
Mgl i, mPRL mRNA TERGZHAIMZITRIE, TRk
HEAUN mPRL mRNA FHPEAF 59 BEFEAR (& 3-B) o K ik
YRR (E 3-BYHCK 1000 45, 7T F £ BH (S 5 01
FENI AR L& 3-2), FEIRARZIF, mPRL mRNA
PHEAR 5 7240 0 0 i v 32k 3055 (] 3-C)o [ 3-a,
P&l 3-b FIE] 3-¢ 43531k AH R 2 208 BH A X6 HR

2.4 mPRL EERIMMZFEEN

G AL EE R R, 2P0 ) mPRL 700 &L | i
FIEER A0 20 0 2% 5E 17 5 mPRL mRNA — 5, 767 24
B 21, mPRL FZE7EUIRE 40 E ik
(Kl 4-A); K 1000 £5 )5 (& 4-1), ATLAMRB] & A
HAE BT 235 . FEMZHZI T, mPRL £ E N AE
IR M2 TT (8] 4-B)s 18] 4-2 ALK 1000 ff 3R
SEREEH fERAA AT, mPRL F A6 fE Bk rh 4y
RS 2R (T 4-C) 5 I8 4-3 AR 1000 175 1Y 22 ik 4
4-a. [Bl 4-b FE] 4-c 535 h A8 W 2H 2L BF X R

25 REBEZFAEARLXESREMEHE mPRL
mRNA F1E BB RIA

1 R T8 2 095 7 AS T A A 2 1 885 B 41 i
6 h J5 , SRHSERT 9% % & PCR il Western blotting 77
AN 5 5 mPRL RN (B9 kA8 1k 45
7R, 10 TU/ml A1 20 TU/m A4 i 8 2 5 > 8 75 S5 Y
BEAAAE R mPRL B R AR L RN ERA — & AR HEAE
(& 5 FE 6-A), Fe5E X RRER A AR BE(FG)
(IR EE 20 i mPRL & PRURN 2R (1 19 2 ik st 42 THEH i
(P<0.05)(Kl 5 F1/¥l 6-B); fEMEMRIMZ it mPRL $2
T4 T B0-BE: A1 A S B o SRR ) o 5 SR B, mPRL
FOEBEAH M BCAAEAE B VI C R o 1AM, 20 TU/mlI fi2 P
iR & X mPRL 3 K Al 1 32 35 A0 U8 546 A [
10 TU/ml {2 M BRI R AR B X, W] mPRL JE KAl
BRI M R P R IR E AR SRR R

3 itig

3.1 BIFEAEREF mPRL M ERESH
qRT-PCR #&i & BR, e 5 R 40 21

mPRL mRNA 7E B 8 20 21 1) 3 35 5 (W24 J8 45

2015), Wi mPRL 1635 6500 5 4 4E

B, ARG mPRL K& ATE - 1 5 B3 AN [+ 1) AR B
REAN SR I, K mPRL WG IR REAII A &, 3%
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3 230 e mPRL FERITEAN R 20 21 e 10 40 i 25 for
Fig.3 Localization of mPRL mRNA in different tissues of C.semilaevis detected by in situ hybridization
A: IS 1. BPHL(x1000); a: DPELXTHEZE; B: Ml; 2: MXi(x1000); b: MGXTHEZE; C. FElK; o X HELL;
M: GRERAANENE; PPD: SEfArAMIER; i k95 o o B AEAS 5 0r B

A: Ovary; 1: Ovary (x1000); a: Negative control of ovary; B: Brain; 2: Brain (x1000); b: Negative control of brain; C: Pituitary;
c: Negative control of pituitary; M: Oocyte membrane; PPD: Proximalis pars distalis; The arrows indicated the positive reaction

Kl 4 i mPRL G FI7E25 2120 P A 20 a5 £

Fig.4 Localization of mPRL protein in the ovary, brain and pituitary of C.semilaevis demonstrated by immunohistochemistry

A: BUEL; 1. BUEL(x1000); a: BREEXTHAZE; B: Mi; 2: Mili(x1000); b: FXXIARZH; C. FEik; 3. FEA(x1000);
c: TEARXTHRZE; M. DPERANAEME; PPD: SRR AMUER; 7kt m by FIAAE S07
A: Ovary; 1: Ovary (x1000); a: Negative control of ovary; B: Brain; 2: Brain (x1000); b: Negative control of brain;

C: Pituitary; 3: Pituitary (x1000); c: Negative control of pituitary; M: Oocyte membrane; PPD: Proximalis pars distalis;
The arrows indicated the positive reaction
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1 | ]
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g <10 ®@10IU/Mml
g % 820 IU/ml
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Fig.5 The relative expression of mPRL mRNA in isolated oocytes at various stages of oogenesis of C. semilaevis following
different hCG treatment

PV EV

LV

FG GVBD

hCG (IU/ml)

0 10 20

E 70 -
& o X%} B Control
E’GO‘ =10 TU/ml
Mnéso— 220 TU/ml
®E
a0 © 401
# s
§g30— ab @
=]
rAégzo— b 22 b
S 0L
g 10
20
o
& PV EV

0 10 20 0 10 20 0 10 20 0 10
R 3 o T 100
TENSERpew =y

20 MK kDa

LV FG
BRREANHE % F M B Oocyte development stages

GVBD

6 ANTm] v B G2 1 i 28 V1 42 AN [] P A B 1 41 L mPRL 25 11 635
Fig.6 Changes of mPRL protein levels in isolated oocytes at various stages of oogenesis following
hCG treatment detected by Western blotting analysis with a polyclonal mPRL antibody

A: mPRL B EikEHUk; B: mPRL EAFRKE; 0. XHB4H; 10:

10 TU/ml hCG AbFZH ; 20: 20 TU/ml hCG Ab¥ZH

A: Electrophoregram of protein expression for mPRL; B: Quantitative abundance of mPRL protein expression;
0: Control group; 10: hCG (10 IU/ml) treatment group; 20: hCG (20 IU/ml) treatment group

KK A T FEET VIO b, T st
BTN M ) mPRL RNk B ELH
VIR En g b, 40T FG AR IR 409 mPRL A
TR . MAASKEE , mPRL mRNA 78 5P # 2E i
Wi BRREAN TR, PTRES S0P E AR B R s AT AE DD
B RS R R E A AR B O RE A R mPRL
mRNA THHIEAN, FeB] mPRL K FGHREA0 M i 2T

3.2 mPRL WIRIESEMAST

Western blotting 253 & ¥, mPRL 4 H F ik =1L
W EA O | Bk AP ECE, WA A

P N ST B AE K2 100 kDa o7 &, #EIn] (g2
JERL T mPRL 2R AA , B2 08 38 A2 AR G il b B 1 —
BRI AR WL, ANTE 4 fh.(Carassius auratus) AN
HAUR NG F I I, Western blotting 43 #T & Bl 241
T4, mPRo & M &4 tHIAEKE) 80 kDa 1 &
(Thomas et al, 2004; Tokumoto et al, 2006), -1 & 5
mPRL F KRN 8 (1 AE 50 N 40 WA R A U £ 3 1)
RIRIFAEIHEAL R A w K, xR — LUl
mPRL =200 4% B 55 04 4 PRI RE

HIRZE mPRL M EMEER, AR5 T
mPRL J& ARG 1 M 27 e o S 4258 A e 2
A 286 25 AL T 1 T A 2H 2L 4R e 2FE PR , mPRL 2
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2 )R 38 %

PR R 2R (1 BH A5 5 BH 0 0 A 7 e 22 O 5 %) B B
2T S o O 4 e 4 A A P R A0 i
Mo P EERIN LRI L Bl fe b, mPRL L3R
IRBAGE | 454 mPRL 3 KA (A AE AR 20 i i -
HY5E 7, BEHH mPRL J& 37 PN 43 M I8 32 i -5 B R 41 i
BUARI B Z R 22 A A R A EE R A B )
RE, iR R IR PR RO R (GnRE) Bk . 25
110 Mt VE % (Baudry et al, 2013; Petersen
et al, 2013), #BH(2011)iid qRT-PCR J5 40 Hr
GnRH 3 P55 M P 2 v % 6545 20 20109 43 A i e B
GnRH mRNA 7ETARFINH SRR F & Fik, 7¢
ARG R IA mPRL 78 ¥ 7 54 28 P9 20 WA AH ¢
H USRI A 43 A, W mPRL W] fEA 223 & A
47 GnRH BEAL, 2 17752 ) 2 1 6 2850

3.3 mPRL {ERE#LEI o

K 2 FPASTR M B AR PE BRI R W AR & B By
BEWUREEAR A, P8 mPRL P AR (K7 B35 48
s AWFFE R, _E I mPRL 23K AT i 550 0 2 R
f53 DTS- 240 i XoF 22 085K 0L 28 RE 0 LA B 5 s BB ) 40 ek
By R G W% 2014 2015)8F 58 K3,
O 5 009 A R R (LH) P22 R vk
JE T3]V IR Z 8 L TF, 72V 100 51355 2 i =K
-5 3K 2 PR AR AL B S ARESE o mPRL LA A
H I LE DP B2 B e 0k 1 AR Ak S5 AR L, 3R] mPRL AJ
e 1 A AR T O RN G X 4 fa R
VU FE G020 A 1 £ (Micropogonias undulatus) i) 58 H
R, RPERREE M E IR M, mPRa 8 /KT
s IR I ER A mPRa 2K KT 5 0040
A5 (Zhu et al, 2003; Tokumoto et al, 2006), -5 % 5
mPRL 5 H Al 251 mPRo 5L FR AR, HiRE
mPRL 1 mPRa F&H 0] G8 7€ 51 5 ELAT AH DL A6 3L T
B o 2R A T AT R T 58 25 SR (W02F il 4, 20142015 Shi
et al, 2015; EIMMEE, 2013; Z=MEMEEE, 2013; XAH,
20117y, e SRR RE AN BRI R BN . T Ak
51 GnRH, GnRH 3 i i 25 P 43 0 i 722 0 e 1A
Ji LH, LH P55 380 40 i 73 W2 B 2%, T A0 358
it mPRL S A T 00 BEAH M, A2 foff OB 40 M i
A — ST W 5 B mPRL AR R AL A A
R AR T BES AR
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Abstract

This research focuses on the expression characteristics and mechanism of the novel

membrane progestin receptor-like (mPR-Like, mPRL) gene of half-smooth tongue sole (Cynoglossus
semilaevis) to improve the technique of artificial breeding. In the present study, using the quantitative
real-time PCR (qRT-PCR) assays, the mPRL mRNA expression levels were measured in the isolated
oocytes during different stages of oogenesis. With the oocyte development, the mPRL transcript levels of
oocytes significantly increased from stage I to stage V and reached the peak at stage V. The spatial
expression of mPRL mRNA in the ovary, pituitary and brain of C. semilaevis was demonstrated using in
situ hybridization. Results revealed that the mPRL expression was observed on the membrane of oocytes,
and the positive signals were also observed in the scattered cells throughout the pituitary and in the brain
neurons. Western blotting analysis identified the immunoactive protein that bands in the ovary, brain,
pituitary, liver, head kidney and kidney of C. semilaevis. However, the expression levels of the protein in
the ovary, brain and pituitary were higher than other tissues. Immunohistochemistry detection revealed
that the cellular localization of mPRL protein was similar with that of mRNA in C. semilaevis. The signals
were observed in the scattered cells of pituitary and the brain neurons. The intensity of the positive signals
was found in the membrane of oocyte. After incubation in vitro in the presence or absence of hCG, the
mPRL mRNA and protein levels were measured in the oocytes at different developmental stages using
gRT-PCR and western blotting analysis. In response to the hCG treatment, the mPRL mRNA and protein
expression increased in a step-wise manner during follicle development, with the highest level detected in
the stage V of oocytes. The mPRL expression characteristics at both transcript and protein levels implied
that mPRL was involved in regulating the reproduction of female C. semilaevis through the
brain-pituitary-ovary axis endocrine system. Moreover, the evidence supports that mPRL has a functional
role in the oocyte maturation in C. semilaevis by acting as a mediator of progesterone.
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