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mPRao 74 B FhE M %ﬁZIZ(Pamltchthys olivaceus)
FREAER P EEEERIFHFME

BRRT OMERC 2 ALY FRE KEF

(1. A FRE PRy AT RFEE R R S 7 B K A2 7 TR 5 A HOR H S e %
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)

D 3% A LB E & PCR 77 i (QRT-PCR) A6 M| e M4 1 ik 24 T €7 (Paralichthys olivaceus) % V Bt
R 6] B A A O B B B P R R R X R (mPRa) R 3, R BRI R4 R . x4 Western
blotting 77 3 #F 52 1 % # b V£ F 67 mPRo mRNA Fnk A & A8 F W A fnk ik, qRT-PCR £ R B
T, TETEPONE R A Ay % VA B 28, mPRa mRNA #y %k B &, kW mPRo 34
2557700 AR ANAE, AACEEMERET, AXHWIIE, W, LB, B, i
AL FHH mPRamRNA ik G RIK A, BEM, WEFTRALERE, X% mPRa & T4 B4
LR EE—ENER, BANP X AR il £ P ER EHE R A4 % 41
HRER,mPRomRNA fnE ARk F AR AT FNFAMEL, EomELMALNEREN,
KA R A —FRT T mPRo 55 FINHRE T ELER DS FKAE.
XA JER B R T8 RAL4; %k 4 1; Western blotting; 41 A&k
RES%S S961  XEIRAG A XEHS  2095-9869(2017)01-0034-08

ﬂ:ﬁHParallchthys olivaceus) MAEK . A i Qﬂﬁli@lﬁ TEZ R T AN M G R P, R
X, M ER, SRER KGR EEN AR —, T VTR DR 200 B P A I [ A A R AR A BRAE T
ifiﬂﬁlz, Xﬂﬁ:ﬂ:ﬂﬂ@ﬁ%?_g%'43&%145'*[?(%%&& N SR A 2 A 2 M R TR P S AZ A PR R M A A B )
EREE . LR L OB R X A A A AR FE PR Y RE o AR Z R (mPRs)FE 22 R 2 5 1y IR i it v
o, FERRERRIS . K. KR BIRET . EAFAEH, H Patifio 55(1990) B YK 1B 78 il 5 1 2
PRS0 | IR OGHR | FRAE R S X O B A N 4y ok B SR A B £ (Cynoscion nebulosus) ) B
WHIRERSZ I H 255 1 T E WA EE e . BT HAPAEAE mPR LU, X T2 mPRs A5
PR R B RG22 B R A2 AR (mPR) 1 1] BT K . mPRs 78 P BE 40l A 44 2R B
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B 2 3 R 2 RS R, Zhu 2EQ003)MN 8RR F
A ORI Z A cDNA JPA , B 5 7
£ fh a2 kA mPRs F KK BB AE TR
(Tokumoto et al, 2006; Hanna et al, 2006; 55, 20107,
2013; Mi2EJE4%, 2015), Tokumoto Z5:(2006)HF 58 UEMA ,
&t (Carassius auratus))SIEEAEEE 4 mPRa &
FIFR5 . FARTTI S 00 5ok 2P 879 mPRa SE1H, A
HRATIS & A X mPRa F AR BFL 21 1 (17 3 38 2
WFFE B HE

AMFFEMH ] qQRT-PCR . Western blotting . Ji{v, %
LGP AT B9 A 6F mPRo mRNA FIEH
FEAN R AL BV ) 2 B B AH OB 40 M b 19 23R R 1R
PRIT mPRo 78 BB 20 i LA & A 3 B v 4 o 62
fif mPRo. 7€ i A5 5L (1) B 0T, of DLk —25 T i
FOERETEAL, NFRFA IR e S,
1117 8 A 2000 8 4 2 6 1 0 DA B s e T S A e
HE— 25 B PR ) & R

1 #REFE
1.1 SEIzhid

S FH A 6 R F I AR T S R OK R AT BR A
H L CAEPA R A H AR DR E N T A B 0y 4d R
Fl, NN TIRBGERIERAR F, fCEM, F6f
a4 KR 40-60 cm, {KEEN 1428.7-2508.3 g, H
BB &M 2FEI KT, Ky 8-25C, #
FEk 27-31, pH Ny 7.8-8.4, VME 5 mg/L A L., 7E
FOP R, PRk O . R, i
MS-222 JFREEME a5 ff ), H R BEON 5k F 414
SRR, TE AR TR O R AN M B A A S EORE , A
KEVIHEREE R, O, V.V FVIE 8 RE 40
JH, FE 20K B9 ) 40 o R 80 °C - A7 , I T 5 RNA
PRI, RIS ] . FREUS HEUEN . 7E 4CHKMF
T 4%ZBHEEGET 0.01 mol/L WML ZE Pl
PBS H) [ & 20 h, B4 F H BE(25% . 50% . 75%F1 100%
H B4 T 0.01 mol/L PBS)B/K, #E-20CEM T -4
THEEDRES, —faHTRrEdl, —HoFe 5
FFJRA 2R 38 5 3 43P BiR 41 21 [&] %2 7E Davidsons’s AFA
L T IR R & BARGL ;AR A 3R 5 R AETE
-80°CHYLHZUE S, HT BEH L,

1.2 SRIGKF

Hind TITF1 EcoR 1 WNYIME, T4 DNA R E:
fifl) | NEB, Dig RNA Labeling Kit(SP6/T7)5siP: i ik
BEFRIC A HL S 2E PR L M. NBT/BCIP i (5,325 &0

FI Roche 23l . 5191 #4945 i ih TaKaRa A= 928 w58 1 5
TransSoa(DHSa) %R 15 W Z 40 . sl gl i
B0 B 4t 5t 423045 28 7 (TransGen Biotech); HRP
FRig i 1gG Prikly { LA T8 6] . Tag RA
fiff . SYBR Premix Ex Tag. RNAiso Plus, DNA marker
FI RNA B E TaKaRa AW, & HHEE &
& H Thermo Scientific 2 F], ZR | MS-222
W HT Sigma Aw, KBFHHEWH AMRESCO
ocaE], AR K WABRSAR, LSS f R
ARAHE, EE PRI F OXOID 24 H .

1.3 X RNA ZEl. ¢cDNA &R ESE PCR

F6f mPRo mRNA TE45 VB AR [A] & 5 B
O REZ0 0 223K 0 BT . BRI RE A Kk I A I
4TS, WAV A S p 2 BRI L T, IV,
V RIVIE A O RE A, $2EUE RNA HE17 s skt 5
M TaKaRa /A ] 1Y PrimerScript™ RT Reagent Kit with
gDNA Eraser 17| & A i cDNA 25 —#5 I H T 5
IR IERL S804 54 YP-mPRa-F(TCTTGGTGAA
GTGGCAGGAGAT) I YP-mPRa-R(CGCTGAAGGAG
AGGTAGGTGAA), #IESEHT5E i PCR(QRT-PCR) S
fARZ 20 ul: 1 pl cDNA SRR, 0.5 ul 514(10 pmol/L),
10 pl SYBR Premix ExTag™ I A1 8 pl ddH,0., K
P2 PCR AR, IO A5 F R 95 CHIAEHE: 30 s,
95°C 55, 58.5°C 30s 3L 40 NMEH, fHi ] p-actin 3
(B-actinF : 5-GAAATCGCCGCACTGGTT-3' ;
B-actinR : 5'-GCCCATACCCACCATCACTC-3")ME NI
SN, AU IEFT AR RNA . qRT-PCR
KA B SE AR TE Mastercycler ep realplex SEH} iE 10
PCR ¥ (Eppendorf Aw]) L#fT. F2/7iatT 56 s ot
ATIes i 2 50 B LA 5 51 00 B RN & A5 1E o BRI
MR E 3 AT E AL, R 3R, BT,
DUBR N S B0 25 SR 0 ] Sk

1.4 mPRa/pBST-18 FRHI &

5 F B mPRo cDNA JF3), BiT519, HKiE
FHEWA B, FiF: 5-AAGCTTAGCCCTGTGGTTCA
CCGCATC-3'; Fif: 5'-GAATTCAACGGCACGTACA
CGCTTTCG-3', FUY G =K R 360 bp., ¥4
%M. 94 CHIASE 5 min, 94°CASE 30 s, 65°CEME
30s, 72°CHEMH 1 min, FE 30 MER, 5 72°CHEfH
10 min, 1%350AEA 8 G L DK ARG 47 344 7= 4y . i 4
P SR FHEERE RISt & I R 4lifk PCR 724,
Ay BREE N V)G Hind 1AL EcoR 1 X [IUC )
PCR FEY FIZE AR pBST-18 JEA7 XA, 1% HH it
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JE EL PRGN S, AR & I e T4 PR
1T, K PCR =95k pBST-18 #ikH . 4%
ALY AL R K AT DHSa B2, HkE
PCR HMBHME s, P 34K %, ANERREUTR,
Hind 1IA1 EcoR 1 47 XUEFYI 552 , SR J5 0 7 36 0F

1.5 HEFEFRIE mPRa IE. KX RNA F£T89 & B F0
ik

18 I B BH M TR 7 4 R SR 4 )RR
WYIHE Hind T EcoR 1 B, i Hisg egibifl,
1% 35 R W FEL VAR I 5 Il Tl ) il 0 B B SR A
BCIE . & RNA #REFENR . 4% Roche 24 H] ) DIG
RNA Labeling Kit (SP6/T7)if 3 & iy B 54351 F SP6 .
T7 $6 R AT RN 5%, TEANERAE S IR S A 5
A EERRICIIE . ) RNA #4F. A A RNA
PRET T 1% B0t i B Fb Dk T8 020 6 B 3 4 e A

1.6 JHE{IZ2Z% 4534 mPRa mRNA 7 B 3t £ & 4H 40

o B 7E L

%] Roche /A ] DIG Wash and Block Buffer
Set., Blocking Reagent Fl NBT/BCIP Stock Solution iz
Fla iy, W AEDIEEL I 3 (%K 5 min), Jo/K
CTEANFR 2 R (FFYR 10 min), 95%. 70%. 50%Z. M
% 5 min BFYK . 4% PFA-PBS [#% 10 min, PBS
PEV 3 ¥k, 4K 10 min,0.2 mol/L £ HC1 AL FE 10 min,
PBST Mk 2 K, BER 10 min, 10 ug/ml 2 [ K 7
£ 10 min, PBST #1{k 3 ¥R (K 5 min). AT tRNA
R 228, 70°CHIAAE 8 h, FHINA K L RNA
BREF 200 ng AYZ42CI, 70°Cid B, 50%JC tRNA FIiT
R FRZAE WA 50% 2xSSC.70°C, 15 min, 0.2xSSC .
70°C, 1 ho 1xMAB % 5 min, % 10%11 31135 14
FPAMETRE, 6 ho 11500 HEARRBRPUEL, 4°C
. PBST Zil PPk 6 (%K 15 min); BRPERERRZE
MR IR 2 W(EFKR 10 min). fil 200 ul BCIP/NBT JiK4)
VR, EPRREAL R, WERE AR AL, o b (A 2 AR
FHEJ5, PBST PEE 5 (K 5 min)Z BN, 4%
PFA-PBS [# % 10 min, PBST £ 3 ¥X(FHK 5 min); kG
BREERGAK . —HRGE, HR, .

1.7 MAESEZHAAHR mPRe EEEERIE

WUAAE 4 2H21(29 100 mg), JIA 1 ml Zi4H
ZUE IR BURF) 0] Pro K % T W g 0 513K
KB T #EE 30 min, T 4°C . 12000 r/min #5.0> 30 min,
B W B 5 B 2 AU R HUR . 12% SDS-PAGE HL
VIR DN B B 1 % ot , I P A g 30 0
HA DA,

AT A 6 mPRo 8 T AN BT R R A, & A
NG RE 22 K5 BB B 22 IR SR B P 2 R
B, wEPUA, 2 SEREBUASETT Western blotting
Kl . 12% SDS-PAGE & FAHLK, AL AR 2 80 pg,
220 V 25 min, ZZMMVRIEEERS 15 min, 5D H RN
BIUEACH PVDF I, 8407 SE by shiR 15 min,
PVDF JEH AR 1 min, 2% & IR 15 min J51k,
Yo AR —JEAC-PVDF 88 AR —BHAR I il A F
TR AL 400 mA 25 min, B PVDF i, 1xPBST
YRk SY s Wk A HCE A (1xPBST #iB) =i 3 h,
e, I—4iH 3%BSA(L : 2000), ¥, & 2 h,
Ve . Z“HIEEPIR 1gG PUi)(1xPBST 1 : 2000 Fik)
FEIR, i 2h, Y%, DAB ROHAM, HKE .

1.8 mPRe BB M FMES &HA PR E M RIE

B RAFAE 100% H B b i RE S B, TGk &
FEAb B 2 Yk, R 10 ming —HIZEBI, £ i1,
7 um BREAEYI R, 37CHT . BRI
AR RS A0 (FAPERT IR . 1xPBS AR —¥t,
HAGEBERT): H 2B 2 Yk, &K 5 min; BB
LR K 3 ming IxPBST ¥R ; 3% H,O,(& TH
FEEH) = R E 15 min B AN TR ; YE%; 0.01 mol/L
PR ER 22 MR s o s J= . PR OAe 95°C
20 min, HARMEZERBEPUE; VEK; 3% BSA
HHAGET 1xPBSTE R L EIRIREE 2 h; i mPRa Filk
(1 2 1000), AT 3% BSA INEIZIE A, (i
S L Y R, WaEhEIRAR; Uik, ZhiRIE
Pihe 1gG PUiR(1 © 1000 FiBEAE 1xPBST H )i in 2 243
R b, a1 h; PE%; DAB W0, Mhik; 7R
FEUSBZ YL 3-5 min; 0.1% HCl bR #, 7.1 A kK
ks BEEE QK —HIGE 2 ming B A5 AR,
1.9 HESZItHH

{6 11 SPSS 17.0 14 Hh Y B A 2R 5 2253 Hr(One-way
ANOVA) (Tukey’s HSD ¥ 46) . Duncan’s £ & LA 44T

F1 AIC.AlphaView 1473 #T1 % 4t (Cell Biosciences Inc)
SHTEAKE ., P<0.05 h2EREE.

2 #R
2.1 S VHIINEMAMEAEE mPRa mRNA 831%R
BB E

W4 2 BF 1 AU B L R RE AR A AR 5 B A A
Bl 1 s, mPRo JEN B FRIA R B AES LT
V ISR Y ORGP <0.05). 80 mPRo 78 YR E-40 il
MRV A R PR EAVERT, AL BT A A Rk,
BFRIBEACT VEAHE 1),
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mPRa mRNA FX #5358
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Relative expression level of mPRa mRNA
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)
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sl =gy i

Oocyte development phases

B A EEOR R AN RIS A mPRo mRNA A3 A
Fig.1 The relative expression of mPRa mRNA at different
oocyte phases of P. olivaceus

R[5 ] 2% 5 8 2 (P<0.05)
Different letters represent significant difference (P<0.05)

2.2 mPRo EBE# mRNA EARBALRRHFRIZE

Xt BEAR 4L 40 mPRa i 3E I # A E AT
Western-blotting Fi i, Z54 UL 2, mPRa & HFKE

. L _ _
Wi g FF Head- B AnE X ARME
Brain Ovary Liver kidneyKidney Marker Control Markerypy,
_— 55

. »
S s W e 40

45 -

W W A
S wn O

— N
w O

mPRo. B H AR K
Relative protein level of mPRa
= 5

S W

i S XE 51
Ovary Liver —Head-  Kidney
kidney
ANIF)ZH 2R Different tissues
K2 FEP45 420 mPRo & R A
Fig.2 The expression of mPRa protein in each tissue
of P. olivaceus

HTEMG . OP SRR A, HABAH A A RA, B
Tk mAXT D,

FHFTARIC Y TE B SRS 4305 A B8ORS . A
S BERE . S mRNA HEIT R 25 RN o
WK 3 FR, fEREMEXIRPG AL B, C. D, E. F.
G R AREE o BAPESS SR A BAPEXT R AT E] 3-a. b
c. d. e, TIIE IR A Z25c B A f55 . HZwkE
PURS B 5 2 BEOR L . BFAE . SKE L BE . g4t
FHEAT RPN, 450K 4 iR, —HiEm A,
B. C. D. E. F, itR&HR 1. 2.3, 4.5, 65x
G s R, O 1xPBS U —HUmE a1 b B Xt
HBE 4-a, b, c. d, e. TR ERERAES.

&l 3-A FNE 4-A B, 75D S 2, mPRo
mRNA I I 7E IR REAH A - B 35 3kik . &l 3-B.
C. D. E /R, 7EHAHALIHH mPRa mRNA £ik,
BEMN A G, K 4-B, D /R, mPRa FEHATELY .
i P #ik . [/ 3-C FE 4-C KB, 7ERFAE, mPRa
B EEAEN/NE B S A, B 3-EFME 4-E B,
mPRo 8 3 B B NE R R E

3 iTig
3.1 mPRa TEVR BB AL BT 2 O R IE ST

TEZ PRl 25 d &3 mPRs Y47 7E (Tokumoto
et al, 2006; Berg et al, 2005; Hanna et al, 2006), 5
(2010)V i e te F 6F i A 5 T mPRo 2K FH1,
ZEEI5E(2013) W 58 & B, mPRo mRNA 75 M 1 2 B 5
SR A By BA R h YR Rk, MR LEFE R VY
BF, mPRo [ ZeiK A B i KA . ASHIFGE I i S0 A 5
e B AR ST A BE R S kT 2V I AS [ B A B RE
AR, S45H R, mPRa mRNA 3k it i (4
IR VAR DR BRI b 5 b TE VIR B 20 i
mPRo. mRNA = Rkt it — L UEW], mPRo fE 5
28 % FE AR HE B R 41 AR AR 2 Y AR R T D) g L R A
ZHVEH . mPRa 251755 BN EE 240 M Bl A TE i By £0.28
H B A 8 (Kazeto ef al, 2005a . b; Thomas ef al, 2004;
Tokumoto et al, 2012), {BEAWIFE B R mPRa ik Wf
FEI R R 20 A 6T 5P BE 20 M AS [ AR . RNA o7

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 [ 52, F#FZ51 N4 FHLERBF 9T, W R

25T R A8 S, 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 [ZE%1%. IEZ2 &R Z e SR 025 B8 R W P i A BRI e IR 9. LRI R R

2EM T AR A 18 3, 2013, 1-73]
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Fig.3 The expression of mPRo mRNA in different tissues of P. olivaceus (x200)

A: UREL; B Sk C FBE; D iR B: B 1. 20 30 4. 5CAEK 1000 £5, 7Sk AR MO BHYES B
a, b, c. dFle: DNE LW JHME. A X RRZE
IC: MH/NE; TU: B/NE; Ko BN, Ve BR#E; B 4200%; L. IFIEZ00E; B: 25 (11X ; Br: Jili 4 fid;
HK: kB4, M: ORREZH AR

A: Ovary; B: Head-kidney; C: Liver; D: Brain; E: Kidney; Note: 1, 2, 3, 4, and 5: x1000 times; the arrows indicated the positive

reaction; a, b, ¢, d, and e: Control group of ovary, head-kidney, liver, brain, and kidney

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

HK: Head-kidney cell; M: Oocyte membrane
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Fig.4 The distribution of mPRa protein in different tissues of P. olivaceus (x200)

A: BIEE; B: LWBEQ00£%); C: FME; D: J; B: B dE: 1. 3. 4. 5 ECMECKR 1000 /%5 2 ik 200 1%,
WikIE M HPHIE S SAIE; a. by o, dfile: BUE . LB FFAE. FEANE AT IR
IC: JH/NE; Tu: B/ME; K. WHEAIM; Vi B8, E. HZUh%; L. HFEYIM; B: 25HIX; Br: WG4,
HK: KB4, M. Rk
A: Ovary; B: Head-kidney (x100); C: Liver; D: Brain; E: Kidney; Note: 1, 3, 4, and 5: x1000 times; 2: x200; the arrows
indicated the positive reaction; a, b, ¢, d, and e: Control group of ovary, head-kidney, liver, brain, and kidney

IC: Ile canaliculus; Tu: Tubules; K: Kidney; Vt: Vitelo genic oocytes; E: Edge of tissues; L: Liver; B: Blank; Br: Brain cell;
HK: Head-kidney cell; M: Oocyte membrane
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7 LSS R R, mPRa mRNA FIZE [ #R7E
25 B 5 L R A 1) B RE AR B b 2 SR, iE— R
AR N 2 165 50 R IR . &M
RIAETIFRE MR A mPRo 25 3232 (Tokumoto ef al,
2012), SABFE S5 LARL

3.2 mPRo RiEEEMSH

ARWF5E [l Western blotting #:1 mPRo 25 F7E S
BN H R, SR ER, mPRo & H7EMERR .
flirhFabwEm, M. B SREFHLU PRI,
RNA JFA7 2438 . s A5 R R, mPRa mRNA Fl
HR FRRTE D S R A O R4 M S L fd 3 3k, AR IREIne
(2013)VEFLF 6 mPRo mRNA 45 =F & i 335 Tk |
SN IIE S e AN TR €D = = 3 E AL RSy DO K
55, AR LI, T 6 mPRa HEATEARIHA )R
BTSSR mPRo mRNA ZRikm L 45 K
R—%, & mPRa mRNA FE 41 )38k 3 40E T4k
WE. Zhu %£(2003)% ] Northern 2238 T ETE = B8R F
A A B2 N A 2RI B mPRa BYFR
iK, TERGAR = 8UR A n SRR s 11 21 mPRa
EAMBEES, SAMRNLG LML . Kazeto 55
(2005a . b)7E BT 25 X B il (letalurus  punetaus) ¥ I 3|
mPRa mRNA &3k, FEZ AR . AP .

8 mPRa fERZEMEZ KR —Fl, H mRNA
MEATER T RBEFEE, BT mPRa 2 540 5 4 6F
MR EN W RG ., AV A RNA 5
2838 A e A B LA B Western blotting 7 1 76 14 il 24
WA O 6 1) S e AH SC L SR AN K BRI 2 mPRa
mRNA FIE FRIK, TR R B /NE I Rk
& s, NP EEAE /NS RIS, I,
B, 2203 AT GBI mPRo 7E R G4 Bk
BRAL AN LU T LR S R YIRE, 1 H mPRo
Z 54 A DR W S AL A9 i 25— 43—
REWZE RGN bR ), HERHLEI A T .

mPRo J& T AR Z IR R — 0, AR B
RUAA mPRP Fl mPRy, XT3k 3 LAY AW 5T iR I8
HAXT 22 R 32 PR B4 53 (PGRMC) 2 5 7 [ YA I AR iR
18U 2H X5} 2 W T 83 (Cynoglossus  semilaevis)( ! F %,
2013)F1 2% A1 i (Oplegnathus  fasciatus)( 82 5 %, 2015)
TR IR 228 2R 2K mPRa iEid T B fix—Tw R R
hR A B RIS o A SR T B R 4 A R e 7R

mPRa. mRNA WIS 7 FRIXFEAE . mPRa FE A I 7E
BHHA LU E L 4387, (A6 T mPRa S5 B R4
A . A A R T AR s R W Pl . A S
JA B FRNEE LR mPRa PR SR AL
L mPRa BN FEIE 7= Fe HoARR 1k O -BJ: 4 i e 24 AR
FHMBIFFE AN T, A o] fif A i 26 [ B 4 J5 TR A
PR o AWFIE R itk — 2 WF9E 2 B R 2 AR I Dy e Ay
IR LA B BB o e 1 A B P B E B ) 3R S A
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The Expression Patterns of Membrane Progestin Receptor o (mPRa) During

Sexual Maturation in Female Japanese Flounder (Paralichthys olivaceus)

LI Xiaoni'?, LIU Xuezhoul’m@, SHI Bao'*?, XU Yongjiangl’z, LI Xiaoxiao'?, ZHANG Jinyongl’3

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266071; 3. Dalian Ocean University, Dalian  110623)

Abstract In this study we collected the mature tissue samples of female Japanese Flounder
Paralichthys olivaceus and investigated the expression patterns of mRNA and proteins of membrane
progestin receptor alpha (mPRa) in different tissues and different oocyte phases, using techniques such as
quantitative real-time PCR, in sifu hybridization, immunohistochemistry, and western blotting. It was
shown that the highest level of mPRa mRNA appeared in the V phase of oocyte maturation. This further
implied that mPRo was involved in the regulation of oocyte maturation through guiding progesterone. The
western blotting analysis confirmed the expression of mPRa proteins in the ovary, brain, head kidney,
kidney, and liver. Moreover, the expression of mPRa mRNA and proteins was higher in the brain 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 sifu hybridization and immunohistochemistry clearly
showed that the mPRa mRNA and proteins were expressed on the oocyte membrane and the bureaucratic
structures of other organs. Our study enriched the knowledge about mechanisms of membrane receptor
signal transduction.

Key words mPRa; Paralichthys olivaceus; in situ hybridization; Immunohistochemistry; Western
blotting; Expression pattern
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