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fR 2 & 2 (mPRo)TE F B EH R (Cynoglossus
semilaevis) IP £ £0 B B 2T 72 FP A R IR HHE

ERT OMEA0 & 22 fAL'? KEF
(L. ARl Vg 3 e T 25 A R T SR 3 7 By T VAR K A 2 AR 5 A ) BOR FE U

o E KRR SR S A WIS R 2660715 2. TR TERME SHAREZ LR E  EEl R S Y
PEHERIRELRE T 2660715 3. KEEFERY KiE 110623)

mE T LB K L E & PCR 7 3% (QRT-PCR) 4 M 'Lfi‘]%%‘ﬁ%(Cynoglossus semilaevis) ¥ I 1 & F
A B HR R ] A O RE 2 R 2 R % A (mPRo) B & 1A, 38 it gRT-PCR #7 Western blotting 77
A AR M R % (HCG) X ik 24 - 78 5 45 97 B 20 i mPRo kA % m, B BT, RARAMLER . #
% #11t.F1 Western blotting 77 3% #F 47 B P M Bk 24 2F 7 & 68 mPRa mRNA fiZ& G & A48 P kik,
X M AT B B R B B AR 9T B 48 e mPRomRNA thE EFRER B R, £ R A H
S E ) VAR U7 B 40 00 B9 mPRa mRNA & 3k & 5 & . HCG X & # H  7 & 4 97 £ 40 s mPRa %
KB %A R 45 B B R, 20 IU/ml HCG 10 TU/ml HCG 4 % 2 i 31 26 8 5 5 90 BF 48 i mPRa mRNA
MEARTNRIEAEHE, H—FEH mPRaoNFHEBES L T 97840 8 5K 2 B8 35 . %7 mPRa
WP KK T EREMA R T, Westernblotting R L ~, EFEEGHINE, EEK, WM. LG,
B, AR 4 H mPRa & ARk, HAEM, ERMIEFRAERT, %YW mPRa 721 [F 44
PHEAEE —EWNER, EENUAXRA R, EERMIEFRERAERAR, EALLT MR
AERE T, mPRomRNA ik g Rk F B R AN B b, BEAEX WAL NIATERE
kK, KRR NI —F K mPRo EJE LW 554 AR RE T EL LMW A FKIE,
KR EEME XK FREH; ELAR; #zdt; Western blotting; £ 7% € & PCR
HESKS S961  XEARIRAE A XEHES  2095-9869(2017)01-0025-09

P B (Cynoglossus semilaevis) 3K [ H 22 (1) S8 HAETA N 3 WSS T ML AR U 2
K R A T (W24 45, 2005), HFRAE =L 2 [ 77238 2 2 R (mPR)™ S 2 I E A A0 MR IR & 4
B EA T WK IR B B RGS 5r, fE—EFEE L AP, IS5 2K PRk I 5 B2 (Hanna ef al,
RFE T IR EK IR, SBHIEE K FRRE LT 2009; Mourot et al, 2006; Tokumoto et al, 2006; Tubbs
(B IE B4, 2009), Ak, PHEEAmEEE L etal, 2010). fﬁl*iﬁﬁi‘ﬁﬂééﬂmﬂﬂgﬂéﬁ%ﬂﬂw%—‘?h{ﬂlﬂ
ML T2 F HAR NS E R M E %, 3 mPRs S HRIK, RUIENT/EI0 SNG4
2006), fHAEAF=Sgkdr, BPH BRI RE2ZE  BRITEAFRB/EH (Hanna et al, 2009), mPRa ﬁzﬁ
GG, TR CEESE, 2013). L, W mPRs KR EEZAILN, EH G B
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o, W HERIAXT T A mPR KGR DIRE A &
BE X, HAT, mPRa 1ENZE(Homo sapiens) . /NE(Mus
musculus) 35 SR AR Z Hiik & (Frye et al, 2014;
Thomas et al, 2014; Lu et al, 2015), ¥EJLAEAERE D10
(Danio rerio) (Thomas, 2012) . 4:ffi(Carassius auratus)
(Kazeto et al, 2005a. b; Oshima et al, 2014) . 37 &
(Paralichthys lethostigma) (Tan et al, 2014a)F1 K PH
940 A 1 £ (Micropogonias undulatus) (Tan et al,
2014b) JLARE B 1 S P AT AT S . (L7 B K 22 5
R HE MRS AGE, REFQOIIR T
mPRa & R TEPE A 7 845 H 4 b 1 3RB 40 A
A & mPRa W23 [A] 58 {37 35 S A BRIy gt 52 AT AH
XFED MBI AR R AT

AR FEIE 1 29 5E Bt PCR(QRT-PCR) | J5Liz
4738 . Western blotting Fl16¢ 33 2H Ak %5 77 0 Mk PRI £
F/KFXF mPRa 752 1 854 [ & W B O £ 400 i
AL Y RIB AT T € 3 FE NS, 4 mPRa 7R
2 g 65 R 240 e R Y A B T e 4 it B 2R
SRR, I R S BN S WA BT S R 2K
P, IRV SRy Z2 700 1 br B b A e R

1 MR E5ERE
1.1 SLIEzh

S FH 2 W R BRI E 1L AR S SR KA R
Alo MEMEEWEECEM KR 53-66 cm, (KEH N
1266.3-2271.0 g, S50 T HIRY SR 0o N XS & 57505
FIVE LAY 3 W4 N TR 10, R [R) B8 0 7 A [ o
B b B LR 4 5% R £, 43 B[R] B
B A0 N SRR, SR 1 AR fREIET S
MS-222(Sigma 2\ w)) R £, F53 DN S 2V 5
it F Davidson's AFA H[&E %€, W48 T AR & & i
AH BLAR W B9 2 2 1% PR 40 B 4 S (W0 B 56, 2015)),
1 FH I R e AR AE7E—80°C , —FR Rk i T T4 L
RNA, 55— 5 A TR o 7E 210 5 5 2
ZET, PRERE AR WD K A H R R £, HA
HAWE, HIHA R 3 W5y, 16 ACHRITE 4%
FHEEEE 20 h, HERBRK, 75-200C %4 4
FETHET, —8aHTRgdfl, —MartRHT
A A2 5 Al G R S PR A7 E-80 C I RE &, HH
F 5 RNA FLEE A5, 7E B T AR AR
FEAFHE O S 2 200 B BE 20 R 532, — o0 B 42
PERRER (HCG)AFRIT 5 5%, o5 — R4 AN AL B Sk
HE, Kb BE5E Y BE BRI T80 CIRAF, T 251

&L RNA FLEEE H 3,
1.2 X RNA iEHl. ¢cDNA BI&H#1 qRT-PCR

0 SRS [) & B B R 40 i B 1 O [ A R
KEW, 0SS Z 25 4 (2009) . BN OEEE4H
& B AR 4 AR, DORIE] & & B0 2 1
R BIBREBCIL . T, IV, V FIVIAS A BH R0 A, 4R
M RNA 17 i %91 2 B TaKaRa A9/ 6l
PrimerScript™ RT Reagent Kit with gDNA Eraser i 7]
&AL cDNA 55—, T3 &35 1. ST-mPRoF
S . 5'-CTCCATCTATCGGCTTCA AACAA-3';
ST-mPRoR: 5'-ACCAATCTGCTCCATCA CCAC-3',
5191 TaKaRa 494 Al & il qRT-PCR KW AR R
20 pl: 1 ul cDNA #i#z, 0.5 pl 5147(10 pmol/L), 10 pl
SYBR Premix Ex Tag™ 1L Al 8 ul ddH,O ., 2% JH 1 #3%
PCR ¥4 FEFF , KN 5440 95 C HiAEME 305,95C 55,
60°C 20 s, 340 MEFF. (A 18S rRNA FEHER
WS, F D IE T A6 RNA 94, qRT-PCR
SN KA BUREEYYTE Mastercycler ep realplex SEHT%¢
Y5 = PCR ¢ (Eppendorf AR FiltAT. BEFiafT5¢
UG, TR ZR AT, AR RE 51 W) B S S 1 IE
W BRERE 3ATAT, R 3RS, R
BT R, AT IA SC 00 45 S i nT 51

1.3 mPRo R RZRAME. R EGH S AL

FRYEK W E 8 mPRa cDNA JE5 1A K5
Y. L. 5-AAGCTTCAGCCTTCACCTACCTCTCC
T-3'; Fiff: 5-GAATTCGCAGGCAGTGAAGATGAA
CAG-3', PCR Fil {14 3™ ¥)°h 650 bp, 1%I7fEH&E
JE EL KA DU A 34 7 o 43 P BR il I VT Hind 11T
Fl EcoR 1 (30 3 NEB A w])XF /) PCR F=47) il
R pBST-18 HEAT XUV, 1%B0 NG 5E e ri K K6 11
Jei, W& i, SR 8 T4 PeidiE BERE( | NEB
IS AN K PCR P2 wi e 51 pBST-18 Ak,
PR = O AL B KA TR DHS o JERAZ A 4N i (42
K 4), PREC PCR AR PHIE FERE, § a5 9%, /NEiR
BUFkr, F Hind IIHI EcoR 1 HEATEGTIE, R
S 0 P 56 U o K547 184 I 1 B A 9 R U SR 43
PR N VI Hind 1IIRT EcoR 1 BV, ffi Hise 42k
PEAE, 1% AR b H RS I [l i o [mDlie A B0 - B
RIA A HE . &L RNA #REF R . #% Roche /A
) DIG RNA Labeling Kit (SP6/T7)it | & il B4, 7
B SP6. T7 RSk ibATiRIMNE S, S B i
oA B = FEARIC I IE X S RNA 54 . B 1 RNA
TREN T 1%35 06 W H K R 48 100 6 6 B 3 6 A
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1.4 mPRo mRNA 7Ef Zh Ui £ 20 20 dh ) 3 L

K Roche 2~ 7] 9 DIG Wash and Block Buffer
Set., Blocking Reagent 1 NBT/BCIP Stock Solution
R EHAT. TEAERIES B St .

TR AR 3 R, R S5 ming TooK L EEAL
FE2 YK, B 10 ming 95%. 70%F1 50% 2. 5 % 24 it
K, &3 5 min, 4% PFA-PBS [#% 10 min, PBS
PEV 3 YK, 4K 10 min,0.2 mol/L () HC1 AL P 10 min,
PBST ¥k 2 X, 4% 10 min, 10 pg/ml & (1 # K2R
a3 ) IHAL 10 min, PBST ¥k 3 YK, 4K 5 min,
IMAS (RNA FIFFR ML, 70°CHiZesC 8 h, 5
AR X RNA 84 200 ng (244389, 70°C i3 77 . 50%
JCtRNA FIFZE TS AN 50% 2xSSC,70°C, 15 min,
0.2xSSC, 70°C, 1h, 1xMAB EJ& 5 min, & 10%!1L]
2T (AR A WD B PR S IR BT, 6ho 11500
E AR B APUAR, 4°CiEm . PBST iRk 6 Ik,
FR 15 min; BRPERERRZE MR &R P PR 2 I, BIR
10 min, fil 200 pl BCIP/NBT EMEW, & B 5
o, MEHOAL, fFE R BEEMAS, PBST
PR 5 WR(BEIR 5 min)Z RSV, 4% PFA-PBS [fE
10 min, PBST ¥t 3 YK(EHK 5 min); TERE BRI K |
THZREW, BH, A

1.5 BiEMESEALAT mPRe EHEESH

HUZRAEIY 45 20 20(29 100 mg), HIA 1 ml 44
ZUE R BGRAR] , F Pro K % TSI 203,
VKIS Hh & 30 min, T 4°C . 12000 r/min £5.0> 30 min,
BT, RIS I 80U AR UK . 12% SDS-PAGE
FEL ARG I R R ) R, O R I e R
(Thermo Scientific 23 w))ill & HAUEE HWREE . /AT
W i mPRo 2R RS BE PR R AL, IFA RO N
M REZ K KB B 2 I e Fv = R e,
Ml &PiiAR, 2 sEFEBTAR AT Western blotting,
R 2 Y 23k K- o

12% SDS-PAGE & F1HLJk, 4L FEER2 80 pg,
220 V 25 min, ¥%0%: SEIRIEEERS 15 min, FHUEAUE
ZEME IR 15 min; PVDF B B2 1 min,
ZEMP IR UL 15 min, 151k PVDF fid; #% FHAR-JE4C
~PVDF JIE 58 11— 8 48— BF AR i I e A 2F = 35 st
1%, 400 mA 25 min. PEUHCH PVDF B, 1xPBST ¥t
% S%MIE U R W A1 (1xPBST Fiké) = 3 h;
PV B —31 5 3% BSA(L : 2000)4% K, 1 2 h;
PEW;, “HICEPLR 1gG Hiik) (1xPBST 1 : 2000 Fif)
[ TAEY TR () B A R A FIFRIR, =il 2 h; U
¥%; DAB RO, S HTKE.

1.6 mPRe | B 7R S HRAPHRIEE N

BEPRAFAE 100% H B p O RE S B, [ TEK 2
BB 2 YR (BEYR 10 min); —HIZEB I, 741,
7 um JEEE LB, 37 CHET . BEAR G ALY
AR RS A0 (FAPERT I . 1xPBS AR —¥t,
HABBET): ZH 2R 2 K, K 5 min; BRE
FEE KA 3 min; 1xPBST ¥E%; 3% H,O,(%A T
B ZE IR E 15 min, B PIRES ; YE%; 0.01 mol/L
FERRTRER 2% pi el o i I, IR s 95°C
20 min, ARREEZRBEIR; YEE; 3% BSA
HMAW T 1xPBST), &K EE RIS 2 ho HT mPRa
PUARL © 1000V, 5T 3% BSA, M in## s A |,
HESE ALY, BeEhERE®R; k. —
P, BIEPUH 1gG FLiR(1 1000 FiBEAE 1xPBST )
WMEEY A L, WA ER 1 h; YEd; DAB B4,
Bekks HARKEIME YL 3-5 min; 0.1% HCl /b2 %
Jei , SR B SR AK e s BRI B K ; T 2EE 2 min;
A MK

1.7 HCG A4 mPRe mRNA FIEQMRIZE

M T SR AS [R] & B B B O L4 B R TR &
B RZWAOIEEAN . 24 FLANMEES SRk 4
AFLIRA pH 4 7.6 19 2 ml JE I (SIGMA, £ H),
R RN HCG VW (SIGMA, ), i -4k iF
410 TU/ml B, 20 TU/ml, [RIAS, B BINSE8R 4
AN E 1A HAX IR, IR REAZ: 22°C . 6 h I
FeJa, BRI G, R REAI, R
AR AP HIE, T mRNA FIE A F£iL 0T
RAMEMIRE 3P T, HE 3R,

1.8 ZitH#h

FE PR 3k S0 TS B0 AR X a2 ) 2724 ik
(Livak et al, 2001)i15 )5, f#iH SPSS 17.0 # {4y 5
[H %75 2 73 HT(One-way ANOVA)(Tukey’s HSD 45 5)
PEATEHRAL B, P<0.05 NEREE ., HXFRIEEL
Y5 1) 2278 M Y B bR ME 1R (MeantSE) . #H H R iA7K
SR K B AIC.AlphaView 1% 43 T & 4t (Cell
Biosciences Inc)s AT K FE{H .

2 R

21 ¥ BESABAEFHWINEHIEAR R 8
mPRo mRNA 3 RiE= L

EVERR Z T LM, AT 10 i AH A 00 5 20 g op
mPRa mRNA [RIEF s ; EHEREAFIL. VI,
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mPRo mRNA 335 1 i 5 {8 4 3 H BRI, IV AR )
YRREANM T PR A E V AR R4, mPRa
mRNA 3 35 i B oo (H B 7E VO A B9 R 4i i
(P<0.05). BPHEFZHML mPRa mRNA 3k 4 f i {8 30
TEPEIR RV (P<0.05), mPRa mRNA TEME
Vi 5 VSR DR 240 A VR R ASCR B (R 1)

1.4 @ Stage Il
1.2 | @ Stage Il a
1.0 | B Stage IV
08 /@ Stage V

mRNA M AR

mRNA relative expression level

0.6
0.4t
0.2 ]
0 -2
I I} v A% \l|
SRR K B AR

Oocyte development phases

E 1 AR & B B 20 0 5 6 D0 B8 41 B S [5] B
mPRa mRNA BJFHNT F ik

Fig.1 The relative expression of mPRa mRNA at different
oocyte phases in different development stage of C. semilaevis

R B ] 2 5 5. 2 (P<0.05), F I
Different letters represent significant difference (P<0.05),
the same as below

22 AERE HCG AEARREXLXE MBI EMHE
mPRo mRNA F1E QA RIE

FIH qRT-PCR ., Western blotting £/ A , Kl A[F]
e HCG AbBE T 21 5 SR FE 40 il mPRo. mRNA Fl
EHFRAMEN ., R ExR, H 20 1U/ml il 10 TU/ml
HCG b A [6] I AH DR BE 28 AL mPRo mRNA(#] 2)
FEE (] 3)AFRR AR Tt =i o 20 IU/ml HCG 55
FIZAEH mPRo mRNA FIEE AR mEE 5T 10 TU/mI
HCG 5555 1 5L 20t mPRo mRNA FIZE [0k &
FEHFRIBLERER, 20 TU/ml HCG X it 20 5
M 7 SR BT 40 e 4 A Y A P

B
& 16 .
i § 1.4} f%$# Control
X% | ,| E10IUMmI [
KE ol ®201Um N
w0 ] 4
E508] . B or
< E 0.6 - .i |.
% 0.4 b EI c 5 .l = I.
=1 L ] =11 ba
<02 bbg o N 2 =
0 F
: i

SRR R A

Oocyte development phases

K2 AR HCG WA & S AN R & & I B
Y EEAH . mPRo mRNA 135k
Fig.2 Effects of HCG at different concentrations on mPRa

mRNA expression in different oocyte phases of C. semilaevis

9 1011 1213 14 15 M KDa
IF - 3100
=70

1.2 3 4 56 7 8

[
S

i XtHE Control
10 IU/ml
& 20 IU/ml

—_

o O

(=]
0

[SS I -
S O

mPRa 2 H KAHXTKF
Relative protein level of mPRa
o 3

il I I\ \ VI
G EEAA L 2 FINAR

Oocyte development phases

B3 ANFEWE HCG Xt A [ i HH 5P+ 41 i
mPRa #2315 B
Fig.3 Effects of HCG at different concentrations on mPRa
protein expression in different oocyte phases of C. semilaevis

1o XFFRZH, TTHIBRBEA0M; 2: 10 TU/ml HCG, 1T #i B0 BE40
Jfd; 3: 20 IU/ml HCG, 113BPEEANNL; 4. X AR, TILIOR&F
#; 5: 10 IU/ml HCG, TIIYIBREEEAE; 6: 20 TU/ml HCG,
TTTI B B2 7: % B2, TV A1 RB: 40 8: 10 IU/ml HCG,
IV BIEEA0 I 9: 20 TU/ml HCG, IV BREE4I; 10: X A&
41, VHIIIRELIAE; 11: 10 IU/ml HCG, V #5IHE40 I 12:
20 IU/ml HCG, V IBRHEAAN; 13: XFHEZH, VI, 14: 10
IU/ml HCG, VIIIBPEE4NA; 15: 20 TU/ml HCG, VIMiBR+Hk:
YH; M: ST bR
1: Control group, stage Il oocytes; 2: 10 IU/ml HCG, stage
I oocytes; 3: 20 TU/ml HCG, stage II oocytes; 4: Control
group, stage Il oocytes; 5: 10 IU/ml HCG, stage Il
oocytes; 6: 20 IU/ml HCG, stage III oocytes; 7: Control
group, stage IV oocytes; 8: 10 I[U/ml HCG, stage IV
oocytes; 9: 20 IU/ml HCG, stage IV oocytes; 10: Control
group, stage V oocytes; 11: 10 ITU/ml HCG, stage V
oocytes; 12: 20 TU/ml HCG, stage V oocytes; 13: Control
group, stage VI oocytes; 14: 10 IU/ml HCG, stage VI
oocytes; 15: 20 TU/ml HCG, stage VI oocytes; M: Marker

2.3 mPRa mRNA f1IEBAEAREHLHPHRIE

SRR 414 mPRo G2 ik & 1T Western
blotting #ill, Z5H UL 4, mPRa & R A BN .
GRS AR, HA A SN g ik, kAR
BA(E 4),

FHFTARIC IR IE R SCERE 4390 5 2 1 5 0 5L | i
WE. Sk EIE. BESEAZUR mRNA TR 458
R, WE S s, fENHMEXTER AL B, C. D,
E. F. G [ CHREF Wom BIVESS SH, VB R B X B i) &
a. b, c. d. e. THIE IR EA L BOAGES . A
2 wE EHTAAR 30l 5 2 v o B O SR | IEIDE L SR B
i ARGV T R RO, WE 6 Fis, —t
JFE R A.B.C.D.E.F /R 2559, i 1xPBS
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- EENIEN A a, by e, d, e, THA
R TR R ERE

— e

N
ON B ANODON AN

mPRo. 8 H BAEXT K
Relative protein level of mPRa

i BRE Wik LEF i
Brain Ovary Pituitary Head Kidney Liver
kidney

ANRIZH4R Different tissues
K4 ZEZ mPRoEHTRILE

Fig.4 Expression level of mPRa protein in different tissues

10 Jig; 2: OREE; 3. JEfA; 40 KU 5 W60 AT
M: 4 FabrdE; C: X IR
1: Brain; 2: Ovary; 3: Pituitary; 4: Head-kidney; 5: Kidney;
6: Liver; M: Marker; C: Control

E 5-A FE 6-A WoR, 76 AT A 2 mPRa
mRNA I H 75O B AR b Rk K 5-B.
6-B FIE 6-D W, MHHLNERK B iHRE 5
i, mPRo mRNA Fl F 7R U o B . (L3R5 T W
. & 5-C FE 6-C /R, mPRo mRNA FIEE [ 3%
A8 R JEE A8 REL/ DN BB Ik B BT & (. 18] 5-E M 6-E
P78, mPRo mRNA FE 3275 B RS & 78 F1
B /NEFRIK, K 1000 %577 LIAR B @ b 7 ) HAESb
JRERAL LA K /N (4 T N A 36 . BT 5-F L 81 5-G
FE 6-F Wn, mPRa mRNA Fl1#E (4 £ 2 4 ik b
HAKIK,

3 it

3.1 mPRo EVNBMAMMEFTEFHREREENR
BERHRIESH

M ENE R — M RS ER, S 5REAYIRNT
SRR, AW RS S S R A R A
JH(Arck et al, 2007), MR SHZKEEE, ¥
T AR HE D -, O BE4H B 58 LB 71 24 i (Masui
et al, 1971; Nagahama, 1987).Pace 55(2005)fiff 57 & HH ,
R v iE L mPRs 52 REA M AL . Tokumoto

4£(2006) K1 3] mPRo mRNA 75 i3 4x £ U1 BE 20 o 4%
MR B BB IE o AU AT mPRo ARG 31 2
T R B S AN 5] & B HA A9 A (] B R OB 200 i 3 2k
SERTEEE AR, WoRAE P BN R & F R
HH A A DN BB DR B A M B8 FT mPRa mRNA )
ik, R mPRo 7EAS [R) B AH B RF 41 Mo 40 & 35 5 — 2
FAE PRVE R 5 I HLON R0 mPRo mRNA ik 1Y i 5
B BAE VIR S5 VI AR BRRE A0 . 2R
(2013)VBFFE KB, e W 5 b e A R, o
4L mPRa mRNA ik it e E HHIAE VIR 5L, AHF
5% AR K S — 25 B E T V2 05 8356 VAT A
mPRa mRNA ik E 55 . RNA JR 4438 | g4l
5 MR, mPRo mRNA FIEE [ #7E BI 5L 20 i) o
FEAAR | B & 2R3k, H Western blotting 253 i/,
HEAREEFET, WO B mPRa mRNA &3k i
—UEH], mPRa TN S22 04K« AR 1 IR R 20 i A
(A BRI RE b A& #5 E B MR T o RH G HRIE & LS A F
FEAMIAOZE SR . BE D | 4 i RNBE 5 SR B (Ictalurus
punctatus)'f' , mPRo 125 5175 5 90 B 41 il i 2 (Kazeto
et al, 2005a, b; Tokumoto et al, 2012 a, b),

0125 1 IR RE 20 M AR 58 UG f B AR E RO
SLURI 7 A A T R R, AR A RS 2
P8 2 3 8 mPRa 75 5 U1 BF 41 g % 22 (Nagahama et al,
2008). ASHIFFE R AR M BRI R 5 S 20 1 o B B R4
LIS S A [ ) AH BR B A0 AL P mPRa mRNA Fl
HEAMFRIAERA S . 7F HCG WMEAEERT,
mPRa [ 1E [8] 3 2 R0 37— 2P AIE ] mPRa /S22 R
Z 57 OBk R FE R . 20 TU/ml HCG Xt
mPRa. mRNA FIH HFK X HEELEM K 10 1U/mI
HCG fE L, £ mPRa mRNA 14 H AR}
HCG AR FIAFTER S RAF G R o AR (5 55 (1986)
WA T RMIGEH, KIHEEE(Salmo salar)i) UREE4H
MOAEAR PR BRI RIS, Al S B A2 R (17,
20B-DHP), IGE BFR: 210 A A VR 6 i S 508 3 55 S5 1
[EIF, IZ AR U W A B R e — Tl e U 2GR

3.2 mPRo BALAREEEMDHT

PRI A, mPRa mRNA # & Hy
TR TR HEROPE . IR . SKE L EHZ,
TEIFAH R 3Rk 8055 . A BF5E H] Western blotting 77 1%
i~ 5 7 8 mPRa 8 A9 RIE, 453 /R, mPRa
HETEOPE | G, | RBER S, EF. B,k
B WA 55, 5 mPRa mRNA 25 B 5A —%,

1) 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 [Z2IRaIE. 8242 30 28 32 (4 7 6T 6 23S B J) 1 v () A= BRI BB Y. Vg g 2t

LA AR, 2013]
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B
B
Br E
; E K
50 pm 50 pm
{ ‘
- o
L}
g PPD,’
; PI {
' !
PPD |
% ‘-
I 50 pm

K5 F3 & ) mPRo mRNA TEAN A 414U (9 1K(200 £%)
Fig.5 The expression of mPRa mRNA in different tissues of C. semilaevis (x200)
A: GRS B Sk Co BFHE; D i E: B Fr SR 0K G SEAAR(100 4F); AV AHBIZHZUROR 1000 45, i Sk 45 ) 0 FHAEAS
fifi:a, b, c. d. e fIf: BREL. KB HFHE. MG, BRI X IRZE

PPD

50 pm

C[H

IC: JH/NE; Ko BFHEANAE; Ve DR B: dH8l%; L FFAEANAE; B: & AKX, Br: Bdiits; HK: KBS 40fd; M: GR-R-40 i

P: FEAR4HME; PPD: ANEEBA; PL v fa) 35

A: Ovary; B: Head-kidney; C: Liver; D: Brain; E: Kidney; F: Pituitary; G: Pituitary (x100), the arrows indicated the positive

reaction; the corner of pictures were x1000;

a, b, c, d, e, and f: Control group of ovary, head-kidney, liver, brain, kidney, and pituitary

IC: Ile canaliculus; K: Kidney; Vt: Vitelo genic oocytes; E: Edge of tissues; L: Liver; B: Blank; Br: Brain cell;

HK: Head-kidney cell; M: Oocyte membrane; PPD: Proximal part distalis; PI: Pars intermedia
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Fig.6 The expression distribution of mPRa protein in different tissues of C. semilaevis (x200)
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Abstract

In this study we investigated the expression patterns of the mRNA and proteins of

membrane progestin receptor alpha (mPRa) in different tissues and oocyte phases using quantitative
real-time PCR (qRT-PCR), in situ hybridization, immunohistochemistry, and western blotting analysis.
Mature tissue samples were collected from female half smooth tongue sole Cynoglossus semilaevis. After
in vitro incubation with or without human chorionic gonadotropin (HCG), the levels of mPRa mRNA and
proteins in the oocytes at different developmental stages were measured with qRT-PCR and western
blotting analysis. It was shown that the highest level of mPRa mRNA appeared in Phase V oocyte of
mature C. semilaevis. 20 IU/ml HCG promoted the mRNA and protein expression more effectively than
10 TU/ml HCG. This further implied that mPRa was involved in the regulation of oocyte maturation
through guiding progesterone. The western blotting analysis confirmed that the expression of mPRa
proteins was higher in the brain, pituitary, and ovary than in other tissues. These results indicated that
mPRa could play certain roles in different tissues, especially the endocrine-related ones. Results of in situ
hybridization and immunohistochemistry clearly showed that the mPRa mRNA and proteins were
expressed on the oocyte membrane and the peripheral or bureaucratic structures of other organs. Our
study enriched the knowledge about mechanisms of membrane receptor signal transduction.
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