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SRR H 5 1 B EE R A BEHE
B H 5 (Cynoglossus semilaevis)H
HAZEMEEDH

k47 Y & =2 mEE e far 'l
(1. Al AR AT RS R SR RSN E  F R K a7 TR EYHARTE SIS
TR A REEDI R B S AT R 2660715 2. HEWGFERE SHARRZ KT wEl
FlESayr- il B E  FE 266071; 3. KEBHERY  KiE  116023)

mE i% /. Western blotting . 4, 7% 41 1k Fn J& 60 44 &2 77 & 42 ) M R 24 2 W8 F 45 (Cynoglossus
semilaevis) % B % 1K £ 41 4 1 (Progesterone receptor membrane component 1, PGRMC1)%& & 2 mRNA
A FE AR A ARIEFFME, B ERKI, PGRMC1 mRNA = % 747 48 i 34 09 91 £ 28
JE b, A A pH 0 AR o B SR 28 P R Rk o AL L& B 0 F 88 PGRMCL % 38 IR G iR,
X F B 40 42 # iy PGRMC1 & 1 % 1& B #4T Western blotting #:1l, & I AR BT E | . FFE
# PGRMC1 & A RkA EMMRE, EEK, LE. BhakE, BREEAARD, ARAME
RKU, FHEFEH PGRMCI & A m AW N E R ¥k, #—FIEH PGRMC1 4 I L
WA, #NEEZANE LATEAXRNEESE, ALERIEE PGRMCI 7 ¢ & F 45 IF
HaRR AT R WARESERETEESE,

KHEiA

hESES S917 XEEFRIRES A

2 57 R ZH 43 1 (Progesterone receptor membrane
component 1, PGRMC1) R {Z 16 T HAZ ALY i)
JIE AR 5% 1) 42 3 & 32 K 5 4 (Membrane-associated
progesterone receptor protein, MAPR)Z % H1 ) — B .
PGRMC1 LI Z KRR AAAE, S Z RAKSTR
&, SKUCAFAEIE ST DA A e s i e, 5l
AR AT T 2RSS, 2013), AFFRAIM, TEA
R R5E 4 F F PGRMC1 HE 2R & B9 I 40 i 5 v,
2 5K AIAETE); 5 PGRMCL 2 H £
0 R 7 4 SN N ) PGRMC fig S5 AN TH] Y 25 1 45
G, A [F) A AR BAE R AN R G AR 2= D fig

FEES; FWTEEAS 1 W R Kk
XEHS 2095-9869(2017)01-0048-08

(Losel et al, 2008), C A 5K, PGRMC1 55
KR (Rattus norvegicus)F N (Homo sapiens) L/ # {4
200 e L T P A 28 [ A 495 U (Hughes er al, 2007
Suchanek et al, 2005) . JEHFE 5% (Peluso et al, 2012) . 4
AR AR OIS (BT 1275 B (Mansouri et al,
2008). i FIHREANIE B (Peluso et al, 2008), fiE it
ARSI EL AN LAY 7735 (Luciano ef al, 2008) . 4 fifd 4354
(Luciano et al, 2011; Liu er al, 2009)FkEs A4 52 )i
(Bryan et al, 2015)% J7 1A 2 IEVER

Hif, 7E0389 T PGRMC AR AT 5T 4570
AAE AT 85 (Oncorhynchus mykiss)(Mourot et al, 2006) .
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A 41 BEARL(Epinephelus coioides)(#35i, 2011)V ., -k
#8468 (Petromyzon marinus)(Bryan et al, 2015)7 i}
JH ., PGRMC1 7SS b iS58 ] 42 AL ] i A
THAE, FHOCHF SR T & o A 92 56 2 iy 40 S 4 400 20 b
5T 2 83(Cynoglossus semilaevis) PGMRC1 FE[H
Sk SRR R (K 4 B 55, 2016), ASBIFFER 7
ZR3L . RIE AL H AR Western blotting 25 /7 1EWFIE T
W PGRMCT JENAE 15 S5 [RI2H 21 b ) 4 M
FRENMFIARHE, NI PGRMC1 BYAEFRIIRE, ¢
ARTES Fei—TE AR AR (HPG 1) R D1 R 240 Jfd ol 224
TS5 R PR E T R SRR DR

1 HRE5HE
1.1 LI

SCUG BT SR A AR A K A B
ONED o PRBON TR Bk E Mk e 3 W Mt os 1 21 .
BSR4 Ky 52-59 cm, fAHE M 1183.9-1349.2 g,
S AR E A TEZE KRB (S mx5 mx1 m)
SAEFFRORKEE R, AN T ECE AR, 7Kk 10-25°C,
RPN 27-31, pH 7.8-8.4, 4N 5 mg/L LU L, i
FH MS-222 kR fa e ], BN, iR, PR, H
FERALEN, 4%ZRPEENAT 0.01 mol/L BEfRER
G2 P (PBS) T IAE 4 C44F T 5 20 h, 7B H B
K, 20 CIAFAER B RRES, —&aH TRz
b, — R T IRAIA458 s ARG 7% £-80°C
PR HSUES, HTREAARE,

1.2 PGRMC1/pBST-18 fRH g2 Fir§t i &

H A FF 152 5 5 PGRMC1 £ cDNA FE31 4K,
By 280 bp HYJEAL 2L IRET 1Y), PGR-
MCI1-ISH-F(5'-AAGCTTCCGAGGAAAGCGAAGTA-
AC-3")H1 PGRMC1-ISH-R(5'-GAATTCCATAAAACT-

TCTTCCCCCG-3"), ¥4 & 41 Jii 4 (PGRMC1/pBST-18,
Roche)VE A BEAR il 45 b & F bRic i RNA 85, #9°
8T R I TR i A LAY TR 43 o) T BR S M P U Tl
Hind TIIHI EcoR 1 Y], {24k, $#%08 Roche 2o
)% DIG RNA Labeling Kit (SP6/T7)if 7 & 18] 45,

I SP6. T7 HeEREGEATIRAME S, VKRR
10 ul: ZE1E1bF R DNA 4 ug, DIG-UTP Mixture 1 pl,
10xBuffer 1 pl, S50 1 pl, RNA BEIHIF] 11, &
AL ERRCAYIE . I X RNA 54, A AU RNA

PREFHT 1% BRI e ORI 58 S0 O BETHEE 2 A
1.3 YRR

H A PR SR 22 38 V) AEBEAE 37°C ML 3 h R i
TR A 2 2e, ZHI R B A0 FE 3 YR (BHK 5 min),
CFERRFE K (100% 285 2 ¥, BRI 10 min; 95%.
70%. 50% 45 1K, HFK 5 min), 4% PFA-PBS
7E 10 min, PBS #h{5 3 YK, HK 10 min, 0.2 mol/L [ HCI
A03E 10 min, PBST P 3 K, HHK 10 min, 10 pg/ml £t
M K W4k 10 min, PBST ¥k 3 ¥k, 4K 5 min,
IS (RNA FIHF R A28, 70°C 458 8 h, Ff
A S RNA #4200 ng (924438, 70°Cid 7% . 50%
JC t(RNA K2 2258 1 50% 2xSSC, 70 CHil &
15 min; 0.2xSSC, 70°CJil'& 1 ho 1xXMAB E & 5 min,
B 10% L1003 ) B PR = A 6 ho 1 & 500 Hi B
P 8 PR ol A 1 P b S R PR, 4CIE R R .
PBST il Pk 6 K, K 15 min; GMEWERR 22 vl ik
i 2 K, AR 10 min, fill 200 pl BCIP/NBT JiE 4%
W, ERREAL A, WEH AR, AR AR
HOJ5, PBST PEH 5K, BIK 5 min, ZIERN, 4%
PFA-PBS [# & 10 min, PBST ¥ 3 ¥X, %K 5 min; i
FEEREEMIK, ZHRE, HH, Ik,

1.4 Western blotting

HBUAAA R S SR TR BS54 21(2 100 mg),
A 1 ml i 8UE HIRBUAR, S n213K .
VKIBERE 30 min, T 4°C . 12000 r/min &[> 30 min,
B RV, BRI H 2R 3RO . 12% SDS-PAGE
P RS I 8 B P ) o, et PR R P )
FEHL R AW

SRR B PGRMC 7R A e 9 5 &
i, Hl&yiik, a—&EA EHEER 40 pg, 12%
SDS-PAGE JIE & FHHLYK, 60V 1 h, #&J5 90V 1.5 h;
2GR . PVDF B 1k, $PAM—UE45-PVDF B e~
UE AR B B I il A T2 A, 400 mA 25 min
B0 T bR e A R R AL B 31 PVDF I L
1xPBST k¥ PVDF fi 2 ¥k, AKX 5 min, 5%Mii51s
By i A (1xPBST #i k)2 I 3 hy eIk n—hicl:
HE# PGRMC1 Z5ifEdiiR)S 5% BSA =iRIEIK
2h, —PiFiBE 11 1500 (1xPBST #ik%); —HICEPLR
IgG PR EHRFEIK 2 h, FREREHR 112000 (1xPBST
FiF%). DAB {4, Nikon E80i WiEsH1R, HHK

1) Xu C. mPRa and PGRMC1: cDNAs cloning and expression profiles in orange-spotted grouper, Epinephelus coioides.
Master's Thesis of Sun Yat-sen University, 2011 [#0th. &5 A BEf mPRo F1 PGMRC1 FE[Fl cDNA [ 5 e e e ih Lo Hr.

L R AA AR A58 A 24 68 3, 2011]



50

50 pm - ® 50pm

Bl 1 P PGRMCT FE AR 4181 [ 52 fir
Fig.1 Location of PGRMC1 gene in different tissues of C. semilaevis

Al: BIEE; Bl LW CL: HFAE; D12 il E1: 5 FL: SEfR; A2, B2, C2. D2 MIE2 35 BR &L . LB . HFBE. MGAn
B KR 1000 %, F2 MEEARBR 200 ff;a. by o, d. e FlLf BP0 S FFME . M. B RN BT T B2
TU: 'B/NE; K B4, Ve B8 B 48104 L IFIEA00E; B: 25 (11X Br: B4 i
HK: Sk M: B REARMIEE; P: FE(RZ0H; PPD: A1 A HEz
Al: Ovary; B1: Head-kidney; C1: Liver; D1: Brain; E1: Kidney; F1: Pituitary; A2, B2, C2, D2 and E2: Ovary,
head-kidney, liver, brain, and kidney (x1000); F2: Pituitary (x200); a, b, c, d, e, and f:

Negative control of ovary, head-kidney, liver, brain, kidney, and pituitary
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; PPD: Proximal part distalis
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JES AT o RIS SR FH 23 0 BRI 22 s BB IA O 4 S 1
15 fEAk

B 100% H BEH DR AF RO RE A, A R U i 4%
TR e e Ak Y) i, e AR S fE . —HOR
s 2 IR, BIK 5 min; BREE LR K 3 min; 1xPBST
VeV 3% H,0, BN IEEE, EiRMEE 15 min; PBST
PR 0.01 mol/L Frig R Eh 2 sl i = b, T
s, RS 95°C 20 min, HARRHI R
ks PBST Uk 5% BSA HMA(GAT 1xPBST)E Il
FEIK 2 h; 215 5 PGRMCL Hidk(1 : 1000)% B,
Hogemumda U, BaEh=EE%; PBST Uilk;
ZHUEREYUR 1gG Bk 1 1000 FiRE), BEHE
5 1 h; PBST #ti%%; DAB {4 ; PBST JEik; IhAKS
P Gs 3-5 min; 0.1% HCI 734652 5 57 B Rk
Yk s R K s — W RGE R 2 min; 3 A ; Nikon
E80i i Sl B 41 B o B XT HEZH R 1xPBS 188 —41t,
SR AR

1.6 FitHHhr

A FAA B SPSS 17.0 # AR TR H )y
#5387 (One-way ANOVA)£; % Fl Duncan’s £ 8 [
G o AR 35 T AR 1 LI Y 8 hR 1fE 1 (Mean+SE)
FoR, M P<0.05 BfFRRZEF W E, AIC.AlphaView
A% 3 Bt 2 45 (Cell Biosciences Inc) 73 AT 2 1 K B, FF
IR NG

2 #R

2.1 PGRMC1 £ F /4 i 2 7E i1

JEA 2832 43 PGRMC1 mRNA 75 Z 58 A X 4H 41
PRI A LA 1, ) 1-A1 BoR, e
H8h, PGRMC1 mRNA 7EUREEZN MR | 2 3%
ik, B 1-A2 K 1000 f53RA45 58, WA 72O
REANAE LAY BHEAS 5 B 1-B1 o7k B 410
PGRMC1 mRNA HYFRINTEL LI By o i 3
I P E R, B 1-B2 Rk 1000 15455, B
W R PGRMC1 mRNA kA7 3110 N 45 18 X
fifi, B 1-C1 SR P PGRMC1 mRNA 3 55 (v 76 IH
/NE R, B 1-C2 SR 1000 f545 5. &l 1-D1 &
N, TEMZHZY, PGRMC1 mRNA % 5E (7 7E A1
AL, & 1-D2 KR oy R X 3k & 1-E1 KR 1000
fEHE 1-E2 78, PGRMC1 mRNA 755 /NG X 5
Of55E 5. K 1-F1 fIE 1-F2 Bor, RS
PGRMC1 mRNA [HYEAGE5 73040 T4 S AR g e v

22 PGRMCl1EBHXRIEE

W PGRMC 2 FIFE AR 4 2L 3R K8 KT 1)
SR WIR, AEORE . MK, TR, JFRE. SKEREREA
SV B 4407, A TR0 21 kDa, 5000 A4
F14rF 1 20.64 kDa A 4 (18] 2-A) . X B4R FH 2 ik $it
Jii 4T Western blotting, UESE T HiiRFERME 2B H
fifi PGRMC1 R (MR EEON S . B . W AP AR 5%
w, TERE ., dEiAR L KgAKk, HEKE
AT (K 2-B), KT PGRMC1 2 FI7EUN & . Kl
JFIESE 2 i s s K 3635, B PGRMCI 78k
W ESZMAL S 5 2SR PYRE .

kDa M 1 2 3 4 5 6 PB

'S
=
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w
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S W
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T T T T T T T
HoO

BEHWRE
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5y
He.
He

S W
—T

T A A
Ovary Brain Pituitary KidneyHead-kidneyLiver
ARIZH4A Different tissues

El 2 PREHESHL PGRMCl EARAE
Fig.2 Expression of PGRMCI protein
in the tissues of C. semilaevis

A: PGRMC1 HH#KIAHJK; B: PGRMC1 &KL S

1o BREL; 2: M 3: A 4 50 SKE 6 IR

M: HH5FERE; PB: BIHEXT
AN [R5k B] 22 5 2 35 (P<0.05)
A: Electrophoregram of PGRMCI1 protein expression;
B: Protein expression abundance for PGRMC1
1: Ovary; 2: Brain; 3: Pituitary; 4: Kidney; 5: Head-kidney;
6: Liver; M: Protein molecular weight marker; PB: Negative control
Different letters represent significant difference (P<0.05)

2.3 PGRMC1EHRMEZEEN

G A 25 R, 2P0 5 8 PGRMC1 7EB &L |
ik R0 A 1 400 2% AN 5 DA 4 A8 S B 4 SR AR —
H(E 3), PGRMC1 7EM: B Mg 35 SRS [F] 41 4L )
AR W 1, B 3-A1 455 WoR, 7ErE A on L
2k, PGRMC1 FEAEINRAIMINR Rk Fa
R 1000 4514 & 3-A2 0] AAR B (2 b & H H A B 3T
M5, B 3-Bl 455 R, KBk £
HMNELL, B 1000 £5 09 1E 3-B2 AT LARBH W A
HAEANEFAL Y Z A . K 3-C1 B R AFIE PGRMCI F
L AN AE e k] R S, KR 1000 £5 A9 1] 3-C2 1]
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Bl 3 2 PGRMC I FIEAR RIS i 53 1
Fig.3 Location of PGRMCI protein in different tissues of C. semilaevis

Al: GPE; Bl Sk CL: JFE; DI fii; E1: B F1: 3E{K; A2, B2, C2, D2, E2 I F2: GREL. Sk, JHAE.
Jilg . B AR 1000 1% . by ey d. e FIE DAL KB FFMEL M. B RRIIEAAR G B T IR
TU: B/NE; K B, v I8 B A4Uh%; L IFAFANN; B: 2 AX; Br: M4,
HK: KB40 M: BRRRZ0 B P SR{R 20/, PPD: ARl 4L
Al: Ovary; B1: Head-kidney; C1: Liver; D1: Brain; E1: Kidney; F1: Pituitary; A2, B2, C2, D2, E2 and F2: Ovary, head-kidney,
liver, brain, kidney, and pituitary (x1000); a, b, ¢, d, e, and f: Negative control of ovary, head-kidney, liver, brain, kidney, and
pituitary. 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; PPD: Proximal part distalis
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£ 1 PGRMClEMMAFBEBRELATHNIHRE

Tab.1

Intensity distribution of PGRMCI in different tissues of C. semilaevis

20 21 Tissues

S PH%: 2N Strong immunoposive reaction

Fr &5 B [ W Medium positive reaction

iUt Cytoplasm ++

BIH  Ovary AMIAE  Cell membrane +++
3% Head-kidney L' Head-kidney cells +++
FFAE Liver Jr#kJE Bl Hepatic vein +++

i Brain M6 Neuron +++

' Kidney B /NE ML Renal tubule +++

FER  Pituitary T {4 41 g

Pituitary cell +++

PIE ) PGRMC1 7 F##IKE I N AN R ik o 76
AR 3-D1 1, PGRMC1 3% 5E i 6 ik 2H 2
FRi 20, B 3-D2 AR 1000 f5A45 5 . K 3-E1
WoR, TEEEAL T, PGRMCL FFAESNE 4 4
BNV X IR 2k, A7 3-E2 SAJHOK 1000 fi545

AR B i AR A1 R A DA R B /N A T T b
ik, B 3-F1 fE 3-F2 Bon, 7EFEIR4 4], PGRMCI
B i Tp e NG D OB O

3 itig

PGRMC1 7 BUR IR/ B 290 e f1EL 151 54X a5
2 [ A 96 B (Hughes et al, 2007; Suchanek et al,
2005), 41522 P03 78 OP 5140 A b A9 50 TR IE [ 9
2 AT AL IS PR B 07 A AL B 2 % 2 I (Mansouri et al,
2008), 75 T 2L sl 470 91 B 20 i B A (Peluso et al, 2008)
RS F T0U4A SN (Bryan et al, 2015)% 77 T4 55 )
VR REANESE O e bR 21020 W5 i PGRMC1 3
WaK ], I PGRMC1 mRNA 7E 1 B2 2
W E A R R IR AT T 4007, KIS
5 PGMRC1 mRNA HHZIFKIA) iz, Hi O EH 2
AEXT 35 1 f e (BK 42 B 4, 2016)

AW 5T 38 i3 Western blotting #:1ll PGRMC1 15 H
TEFT T B R AU R IAKF, 78 PGRMCI 4R
FIEOREE | ik, FFRErp 2k A e, I ZE AR
R HAPBA —ERRE . A RNA
JEA 228 S 25 S R, PGRMCI & 14 Hl mRNA FH
PE AR5 0P 2 O S 1% B 200 L | g PN A 22
G DX R R A 43 H0R A ML A S AT X 2P
#7x PGRMC1 761 U MEME 1 1 75 BAS [ ZH 8 3%
IBHEAE, Bl PGRMC1 BEE K T O . AT
Bk, VLB PGRMC £ 1 & 5 258 i AU 20 214
RS 5 BN 3 WA o S5 2% 28 R B X6
WR(Penaeus monodon) L0 41H PGRMC1 mRNA 1)
AAEAFT, S BRAE O LB BT B A B R U A

ZAEAES, IF HAESR BT B, O & LR B0 B
WO 22 55 W s g /R, PGRMC1
HH BHAEAE 5 WA TE T 90 96 )2 008 16 40 i 40 i g
(Preechaphol et al, 2010); XLEAFFRE5 R, PGRMC1
TE B 75 %58 W B - 4 B 2 7 v ke 3 o B A R A A
H . Mourot %5(2006)k FH i A3 2% 2 7 A5 I 21 A 14 B
A T g 11 B ELZH 20 PGRMC1 mRNA U258 (555 78
- (Bovine) i BHE I IS, qRT-PCR 5% & B, PGMRC1
mRNA 3k F 5 (Dode et al, 2006); HiHRIHFIE LY,
TEF T S EAE Y, BR it PGRMC1 mRNA £k
KEMBIER LT -V #IRE Lo, VIR A8 5 e
{B, VIHIE T R 038 KO AR (P<0.05) (K 42 5
%, 2016), MATMAFFE A, 15 &8 PGRMC1 K&
PRIV B, 1A o 7 A BN BRI 1, TR PGMRCI
FE AR AR L A5 P9 43 6 1 42 OB 40 1) GG . 5
Ab, Western blotting 43747 PGRMC1 434 7E4F H A &
WM OB, 256 FIIER; fER
KBRS, R PGRMC1 i) 21k 3 & (Luciano et al,
2010); ZEMFLsY+, PGRMCI 2 5EERKAH,
TR RHES Y — st PGRMCL Ry IRAEHLHI
KIWIRIE . AWM H, PGRMCI1 7EHAG ZHEHE
%) B A0 1 A MR B SRR R, S BB YRRR P )
SKERAE, IR HEN , PGRMCI1 1EEEHH8IEG AT
it AR Rl e LA A A B )RR

35 7 1 PGRMCI & 1l mRNA & 76 E
L LR RN R K DX 33, mT i DR kg JIEL /NS R
Jok B A8 e T A A BEAR Z AR, R A4 R E
., Wik, PGRMC1 A BB MAZES . 0568
PGRMC1 78 I WEAH/INGE DT 5 bk 45 5 A AL R 145
B NARAHEYHEEES, X5CHMR
PGRMC1 MBF5E 25 FAH—E (Nolte et al, 2000 ).

AHFFEHR T PGRMC1 2K 181 mRNA 75 58+
KA LU A0 A e AR AR, {H3ET PGRMCI Y B4R
A IR REAE IR BALHI v A T, an o] fig Ay ik £E1n)
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Quantitative and Qualitative Expression Analysis of the Progesterone
Receptor Membrane Component 1 (PGMRCL1) in the Tissues of
Female Half-Smooth Tongue Sole (Cynoglossus semilaevis)

ZHANG Jinyong'~, SHI Bao'?, LIU Xuezhou'**", XU Yongjiang'*

(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
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Abstract Progesterone receptor membrane component 1 (PGRMC1) may play an important role in
oocyte maturation of the female half-smooth tongue sole (Cynoglossus semilaevis). To better understand
the underlying mechanisms, here we measured the mRNA expression of PGRMCI in different tissues
with in situ RNA hybridization and immunohistochemistry, and analyzed the protein expression with
western blotting. According to the results of in situ RNA hybridization, the mRNA of PGRMC1 was
detected in the membrane of oocytes, in scattered cells of the entire pituitary, and in the neurons of the
brain. Immunohistochemistry showed strong signals of PGRMCI in the oocyte membrane of the mature
ovary, and signals were also observed in the liver, kidney, and head kidney of C. semilaevis. In the liver,
PGRMCI1 was mainly expressed in the bile duct and hepatic veins that were connected to the outer tissue.
In the kidney, the PGRMCI1 was expressed in the vicinity of the renal tubules. The results above
demonstrated that PGRMCI1 was a membrane receptor that functioned on the cell membrane. We also
analyzed the protein sequence of PGRMCI, selected epitope of the sequence, and synthesized the
corresponding immune polypeptide. We obtained the polyclonal antibody of PGRMCI1 by immunizing
New Zealand rabbit with the recombinant protein. The antibody was applied to measure the expression
level of PGRMCI1. Western blotting results showed that the expression of PGRMCI protein was higher in
the ovary, liver, and brain, and was relatively low in the kidney, head kidney, and pituitary. Our results
may provide valuable information on the physiological function of PGRMCI1 in the oocyte maturation and
reproductive endocrinal regulation of C. semilaevis
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