HoagPE sy
201549 A

bW REER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.24, No.5
Sep., 2015

XEHS: 1674 -5566(2015)05 - 0656 — 06

GDF9 5 BMP15 % {f & [ 7 5 & $R &1 5P 48 A h By 3R 3%

SRR R, XEfH, BARE, BER, &

(bR K= Sharsépe, Big 201306 )

e

w E: BAERKET 9(GDR) 5EEMER 15(BMPLS ) @Eid %
BN Fee EERNARRESRALRP L EEERER, &
GDF9 5 BMPI15 (£ 25@ K, GDF9 5 BMP15 (¥ 1 32 {RE K 43 7
4 TGF-BRI1a . TGF-BRI1b F BMPRIBa .BMPRIBb , i ¥ 1l 3% (& £
R BMPR2a .BMPR2b, ABFFE LA & AR LB XT 4, X GDF9
1 BMP1S f) 4% 32 AR R 7E 0 40 b i RIB X HT R . R E
N, EF BRI MK F LB P, TGF-BRla, BUPRIBa 5
BMPRIBb F:[H mRNA 7K - & SRR G F 8 19 22 L v, TGF-BRIb
FH mRNA JKF 8 I 35 59 40 0 JF 4R .35 7+ &, T BMPR2a 5
BMPR2b mRNA 7K - U] i & B 40 i ) & & & Wi FE AR Rl B, TGF-
BRIb .BMPRIBb .BMPR2a % BMPR2b mRNA 3 %5 7£ 1§ ¥ 40 g b 35
ik, TGF-BRI1a 5 BMPRIBa mRNA T 7E 5F-£: 40 jfl 58 0 40 L 39
Fik, U LBFRIER,GDF9 5 BMPIS Wil 5 HZKLE G, I35
WE B MBS S REE R ARIPARNRE KT SR

MRE=a: Sz, H
B3 F GDF9 5 BMPI5 7 fa 2k
I A T SRR BT HES
e @A = ., Xt GDF9 5
BMPI15 ()52 (R B B 7E 5 & 4R )
Y 40 B P Rk AT RS, BT R
FARG S aL B RS
HIE B IRE K8 s R ERAiE &
B 5 RARAEYL R EE R
IS TRL,

KEH: BEEW; ZIEEE,
il

HESEES: S917

XEkERER: A

HEEREEH (BMPs) & —4H Rk
F, B4 K A F-B ( Transforming growth factor-
B superfamily) R K H | KT RE" . &4,
E2F 20 ZFh BMPs g1\ , H.rh GDF9 1 BMP15
& BMPs KIEHP M EZE G, iE B AR B IR
Wi, GDF9 1l BMP15 %2 f UiH: 40 i 433 , 7
FEE LGS 1 BA I BIFIFR Ser/ Thr FEREE 37 4
HTESHS, RERATWERETEEN T
Ao GDF9 5 BMPIS fy I %1 5% A3 R ¥ %
BMPR2, {H GDF9 f#y I £ 32 (k% K Jy TGF-BRI
(BB R Z AR 5, ALKS) ,BMP1S f) [ 1%
{RBEPE % BMPRIB (ALK6) %,

P4AER , A % GDF9 5 BMP15 7 £ 25 b 41 iy
REHRAS BT HREIMARCEBRT —EW
HERE . FERK YN 85 ( Dicentrachus labrax) % 68
#ifi ( Anguille australis )/, ¥ # ( Monopterus

Y Fs HEA: 2015-03-07 {&E HH3: 2015-05-15

albus) ") g fil ( Oncorhynchus mykiss) © o
( Danio rerio) " " f1 R F 4R ( Carassius auratus
gibelio) 2" 2 2%k b GDF9 5 BMP15 mRNA
K- BEGR A A & B T REAR , {2 BMP1S mRNA 7K
TR SN R K F B B U0 40 i b TG 2 = 7
1EE B 1 ( Megalobrama amblycephala) H, GDF9
mRNA 7 JF 3% & A= Hi B 3R 5 B AR, (B AU
EEETET . XHPFFERR GDFY 5 BMPIS
FERE B AR A TR R EEEREE
Fo (EARER M2, BMPs 4 MUK A4 )% D) ik
MUK A TR, FEZ K BAFTE—E
N, TEPE D, AP ESE, GDF9 5 BMP1S Il BI52
R (bmpr2a 5 bmpr2b) mRNA 7K 5 4
REWRENRAE" , PS4 BMPRIB(Alk6b) 52
AR PR 5 7 T 451 3 A T 40 L o3 Ak 9 T R A B
gnsEt o BRI, AR SR 4R S SOk E B

ELMHE: HEBHARFES(31402272) ; LT A RBHEEESE (14ZR1419900) ; LB ZAIHW H (12Y2130)
TEER A BRPTSE(1977—) , %, B3, 0F 58 7 ) R 284 5 AR B2 . E-mail : aqchen@ shou. edu. cn

BEMEE: #99%#, E-mail: ybzhongsd@ suda. edu. cn

http: //www. shhydxxb. com



58 WRBIZE 45 . GDF9 5 BMPLS 32 {&HE I 7E 5 F 4R A1 09 40 b i 3=k 657

PCR 434t GDF9 F1 BMP15 3% {5 K 7 57 & 4R 6
YRR & B S AR R IR FE AL, B TE N B B AR
2 GDF9 5 BMPI5 {55 5% Fi& 2 LA B H ¢
T H R E T RE T RS E R
L MRS I
1.1 SEIesrst

PERG R BRI B _EgEBUK A
Wi |5 F AR5 B FR A 5L 00 85 i
B8 B E FRBEFIULEY o Ke BN BT B A2 10 em
WNEASBERBREEFRILP, R AP B 2%
FRAR K BRI, RIEERKDX
S F R 6 F) O 40 B AT 428, B T 4 (0. 025 ~
0.062 mm) . Il #§(0.08 ~0.16 mm) ., M1 #j
(0.22 ~0.36 mm) . M2 35 (0. 40 ~0. 625 mm)
V(0.9 ~ 1.2 mm) "™ SR A ¥ ) 4 25 B
B AL AR, B0 IV 3 DR 40 i 7E 4 ClcE
30 min, SR ETEATS IR BRI B A 1B LT, P A 1
K UL M5 U0 B 4 M AT A s . BT ERAR
B T WA P, -80 CHAAFH T & RNA
HIFRE
1.2 E RNA Hy32HUHE ¢cDNA &8

Y& B % RNAiso (TaKaRa ) 1077 3¢ B 5 247
& RNA #2£H(, DNase £[% DNA 54, IMMAE &
RNase-free Water & 8 RNA J5 /it A RNA
Inhibitor, T+ - 80 C{RF#F. I Hebl &E I s vk A
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HRYT -20 CRAE,
1.3 Real-Time SR EEE PCR

RIEASL LG = K15 GDF9 5 BMP15 & 3%
f& 2 K F %] ( GenBank No. JX024254 -
JX024259) , b i} primer 5.0 # {41t RT-PCR J%
LM POtE & PCR W54, BIAFSI K 1, L
B-actin Sy NS EEH , 7317 & 32 A4 H I A X R 3k
Ko

Real-Time 5C i 72 6 & & PCR £ LIU
ST, PCR RBLIR R 20 uL , 4% SYBR
premix Ex Taq (TaKaRa) 10 pL,5 £%# B #)
cDNA B4R 2 uL, I Fi#3141% 0.4 uL,ddH,0
7.2 uLo PCR LRI 95 C 30 5394 C 5 s,
60 °C 30 s,40 MMEFF, PCR M EEHR)G , XF 4

FEMIHEAT 6 A o 2 AT, RS T R R S A, SR
2O R AR RIS R

&1 GDP 5BMPI5 I 25 1R ZEEFEMASIY
Tab.1 The primers for expression of GDF9 and
BMP15 Type I and Type Il receptor genes

ST F1¥751
primer name primer sequences
TGF-BR1a-F "-GCCACAGACACCATTGATATTGC-3'
TGF-BR1a-R '-TCCAATTGAACACCGGCGA-3’
TGF-BR1b-F '-GCAAGCCTGCTATCGCTCACA-3’

"-GAATCGTCAAGCACTTCTGGG-3'
'-GGTATAAGCGTCACGAGTTAG-3’
BMPR1Ba-R '-CTACTTTCTCTCCCCTCCATC-3’
BMPR1Bb-F '-TCCGCTCAAGAGACCCGAT-3’

5
5
5
TGF-gR1b-R 5
5
5
5
BMPR1Bb-R 5'-GAGCTCTGAGACTGTTCGATC-3’
5
5
5
5
5
5

BMPR1Ba-F

BMPR2a-F '-TGCTGTCGTTTGGCTCTGTCTG-3’
BMPR2a-R '-CACCTCACTGATGGCACTGTTG-3'
BMPR2b-F '-TGATGGGCGAGTGTAAACAGGGTC-3’
BMPR2b-R '-AGAGGGATTCGGTAGATGGAGCG-3’
B-actin-F '-TTCCAGCCATCCTTCCTA-3’

B-actin-R '-GTCAGCAATGCCAGGGTA-3’

1.4 HiEAESSH

SCH R R ] SPSS 17. 0 #EATGE AL, F
Fi one-way J5 23 T AT 2 7 BE KK, BF
KFH P <0.05, LH LR X + SE FR,
GraphPad Prism 6.0 2 /4-4EH .

2 4R

2.1 S B4 GDFI 5 BMPI5 | 815 1 Bk
EFEAEMEPHRIE

FIFSER 76 E B PCR ¥, ASLIGHIFE T 6
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TGF-BR1a mRNA FKiE/KF- 23 H Se RS F- T+
Hyas, HAE M B FE S| &K (P <0.05) ,IF7E
M1 HENVHMEE SRS ZBEHFE (P <0.05)
(Kl 1a), TGF-BRIb #£ 1 | I 5P 40 ff Hh T 18 3¢
i, MU 2 T 2 M1 HEt, HEHRKFEBET
mL R RN E B EH (P <0.05,& 1a),
BMPRIBa 5 BMPRIBb & [H 76 50 40 Jf % & 51 78
W FRIE AR, S SERE R e, HAZE T 4
SRA M h R IR B ERAR, MR BEF R (P <
0.05,[& 1b) ., BMPR2a 5 BMPR2b 3£ 7E 1 #}
SRR Rk B =, A TR 4 ) & B R KR
WikEAR , BUPR2b 7B AL #aRAE 2% , T BUPR2a W%
(P <0.05,[& 1c) .
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1 RBRH TGF-BR1a TGF-BR1b BMPRIBa .BMPRIBb . BMPR2a ¥ BMPR2b £ 7 & HA VD 40 A h B9 R 3&
Fig.1 The expression level of TGF-BRIla, TGF-BR1b, BMPRIBa, BMPRIBb, BMPR2a and BMPR2b mRNA
in different follicles developing stages of gibel carp
A. TGF-BRIa #1 TGF-BRIb $£H ; B. BMPRIBa 1 BMPRIBb 3[4 ; C. BMPR2a Fl BMPR2b $£[H o R [R)F-BER R AH R 41 [R] 25 535 5]

BEKF(P<0.05) o HEEHERIFIMHE = FRMERKRR.

A. TGF-BRIa and TGF-BRIb genes; B. BMPRIBa and BMPRIBb genes; C. BMPR2a and BMPR2b genes. Different letters indicate
statistical significance (P <0.05). The results were shown as mean * SE.
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Fig. 2 The expression level of TGF-BRIla, TGF-BRIb,
BMPRIBa, BMPRIBb, BMPR2a and BMPR2b
mRNA in oocytes and follicle cells of gibel carp
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The “ * ” indicates statistical significance (P <0.05) between

the two groups. The results were shown as mean * SE.
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The expression pattern of GDF9 and BMP15 I and II receptor genes during
follicle development in gibel carp

CHEN Agqin, LIU Zhiwei, LU Weiqun, YANG Zhigang, ZHONG Yingbin
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Growth differentiation factor 9 ( GDF9) and bone morphogenetic protein 15 ( BMP15) play
important roles during follicular development and maturation in teleosts. In this study, we analyzed the
expression pattern of type [ and II receptors of GDF9 and BMP15 during follicle development of gibel carp.
The results revealed that the expression levels of TGF-BRI1a, BMPRIBa and BMPRIBb mRNA were first
decreased and then increased during development of follicles. TGF-BRIb mRNA levels were significantly
increased at the late stage of follicle development, but the expression levels of BUPR2a and BMPR2b were
gradually decreased with the development of follicles. TGF-BR1b, BUPRIBb, BMPR2a and BMPR2b mRNA
were mostly expressed in follicle layer cells, but TGF-BR1a and BMPRIBa mRNA were expressed in both
oocytes and follicle layer cells. These results indicated GDF9 and BMP15 might be involved in the
development of follicles by a potential paracine/autocrine signal pathway.

Key words: gibel carp; receptor gene; follicle
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