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ZAZREREF R bmpl 54 E L E E B9 F4FE
HEREALEMFNTIAER

=123 w2 1,2,3 1,2,3 1,2,3 1,3 1,2,3
T NEAE S A A B F ST HBEF

(1. R B K AT, WK S5 BRI 5K i 2 %, 5l 430072; 2. [E LA K A WImt 7T i i1 B8

W FLRE, AL 100101; 3. FERFEERE R, L5 100049)

WE: NRIUE S KA A 15(Bone morphogenetic protein 15, bmp15)TEAR I Carassius gibelio Bloch) F £ 5
BB IR FRIBRHIE, 7T K F cDNAK B PRI 4 36 (RACE) 7 1 B 5 WELEIF 5 51 SLcDNA 3 [ 124>
bmp15% 53 R 3L K (Homeologs), K H iy 44 N Cgbmp15aF Cgbmp15b, ‘A% B HA 3N ARG FE . ANH
BHESYIBmp 158 741 2 5 U AR Gt A R R W, ARE N el /S 54k, AR iR th R A T PR 2
54k, e rb B ) R 2 A5 A B G T R B 2N IR AR A S ) G Ak 2, T SRR SRR 65 U 55 A 3 () Ji 4 4L S R TR
B bmpl5aFibmp15b; B Ja 58 5 AR 2 51 s & R EBURMAFIE6 N bmp 1 5SS R o bmp1 SEEPR e
QI3 L DR [F) 2 1 23 M 22 B, AREPE T B IR 2 A A 5, LR 2 R AR T B 2% IR AR, 3G bmp 1 SAR I B DR (1) &
Ko Cgbmpl5aF1Cgbmp15b¥s) T EAEGY S bR IA, 18 57 i v 41 5P RR4H g o R I8 S i e B R PR AR M sl A 2
UL AR R BB BHIEE T, Cgbmp15ai1FRIEIKT 22 5 T Cgbmp1 SbWIRIE K- o 1E 22 Hil 1 2 DHP A& b
ST ARGV NI LA E6h /G, CgbmplSaFtih LIHRIE, 15 S 8hE kB i mRIEKF, BE/E FF%; 1M
Cgbmp15b7E155 5 8h 5 REACEA TS LA, b5 T, FIRMLEREW, Cgbmpl5af Cgbmp1 ShTEHRHIF R
JRAR AL LA R R B AN R B PR B 1 v, 38 2RI H O 14 08 B ARFAE, 1 78 Cgbmp 1 SaAE AR 91 BEAH R R &

AR B

X gEia): MR SR NEEA bmpls; SN RAEFNE fTERIS

FESHS: Q3441 SCERFRIRED: A

B IEA KA HE E1E 5 # B (Bone morphogene-
tic protein signaling, BMP signaling) 7t 8l %) 4= 5 &
LK B MR 4ERR I 2 AR ar i AR T R iR
B REAE A, AFE R A A0 R . S AT
B, BT RE. R, Hih, BMP1SEH
FT O BR300, B 2 2E AR/ B bt st ™, FE
S EMES TR A, R LI e K &
ZUZAE NSNS 3T WAL RS AV E g S UR b il
EEP S (R

KT K bmp 1 ST FEAF D, A RAAE
BE Lt (Danio rerio) . BN 1 (Dicentrarchus
labrax)"> ", 4R8(Carassius gibelio)'". #4 fif] )

ks B HA: 2018-05-09; 1&1T HHA: 2018-10-21

XEHE: 1000-3207(2020)03-0518-10

(Gobiocypris rarus)'. # RWi(Seriola lalandi)"*
PRAH (Acanthopagrus schlegelii)[”]\ KP4 (Salmo
salar L) IS5 (Clarias batrachus)! " 478 7
bmp 15 e BEMRIL A XX L8 K bmp 1 5HE A
IR 53 B R BH, bmp 1 55 RIAAE AR 4H 23 1) 7
A, T HAEAS A E B Bt AR G w22 il =X
AR AE O B 1) 5 A #RAFAE 22 7, 2R I HE A0 ) o
. B, S, RN, REIRIRA
fik) il o, o T 7E IR S s Rk RO S SR SRR
RIEAN B B W BAEEZ DAL PHEK
Akt P T P e bmp 1 5-like [ AE
firh ik, E A AL A E " RIE T L
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BN H A 8 K bmp SR > 2 e e
bmp 1 SANAE IR~ Fh ek, 38 7E UKL 2 i A1 5 41
R ) T mRNAFIE (e,

% %4k (Polyploidization) /& f& F R AL H I T
—ENZ ERBN GO, T ETHESY
A P RE R 28 AR (R PR e A DR 2 S A Ab, i £ kS
R T 53 %0 IR (1) 4 B DK 2H 52 ) (Fish-spe-
cific genome duplication, Ts3R)™ . 7E R AF
SE [PIREG , 22 (8 A 23 il Bl Ja 1) A5 A i —
AT AR . B2 AE- A gL iR
Z G R R AR P Dh e AL B D RE AL L A
PRI EHE R RIEAR F . 557 5 Ky
UUER . R AL B WAEAIE T RER L2,
ahn 1SS BN B 2 A, B3R T AR DRI A 2 g 1,
FEAE TR B POIR I SR B 23R AR A8 L AT R B 4y
AN A AR R A 8 Carassius au-
ratus L))—"MEF(C. auratus gibelio Bloch)m], =
bR A% L AR T A P e J7 A
(RN, CIEETLA— ST R R
A 156 Jetafhsi1 624 Yt k™, lFHAA
1005 JL R 130 25 Fh 4 0 CUREUE IR A 1 DU f5 4k
S DR AR R AR = AR B A S R
T I X AR A2 AN A0 B Dmre 1 355 (R P 7 51 R G ek
SENL AT RS TR I RR T R A T R 2 A
PP, R ORI S T — M omp 1 SEER™,
(EH AR D 2 R S A i 0L
FIE RGEE R 0, BRI — R
ZAGR, — AR AR H IR R 2 b B AR A2 =
STAEA FE R . BR T C%E Kbmp 1 SHER SF, 4]
il J& 75 I A7 AE Ho A bmp 1 SEEALIE R, EATTFERIE L
RERAE TR EN, HATHANE . Kk, A6
T FE S T2 B AL I bmp 153 K Cgbmp15aFil
Cgbmp15bF 6N ERLFHE R, 43 H 1 B ATT IR s DR 2H 4
R R FLAR I L N ) SR 2 MG &R, B K Cgbmp5a
M Cgbmp15hTE AL AN [FK G W Bl -+ Fi 42
Wi 35 2 DHP 155 U1 BE4H i i 20 A5 o i 308 22
DI T 2 A A £ 2 E AT R DAL (K kAL AT bmp 1 SE #1128
A A YR R R A P SR AR A 2

1 RS

11 SRR

ASHIEFCHT IR AREIE 23k B T R 2B K A4
AR ST E R SR B . TR TR LA 2
FGAEREIE 2, UM, L B . P, AR
PSRRI i PR U0 S T A A B K s
FRILA, £ BEE TARIH U BE SRS AR A B I

RSN B, AR B K/NEEAT 402K, S IO B
4H90.06—0.13 mm, 1 ). R mie AU RF400.21—
0.23 mm, 11#). SR AHATREEAAR(0.30—0.33 mm,
11 #AR10.45—0.48 mm, T2 87). 5 2451 £E4H
(1.04—1.22 mm, V). $4 &+ M TGRN ARG 1)
EPEH, Il S A4 5 B T-80C 4 H .
1.2 ZERNAIREUFASMARTer cDNARIR A B

FrHEOE. k. BRI LRNARE, B354
L J% 45 J@ 25 ik 22240 °C el b B 4h 5 A . %
Trizolf1SV Total RNA Isolation Systemi® 71 £ (Pro-
mega) Ut B P 3EAT & FF m B RNA S L, F£4 70 F
Nanodrop 2000C(Thermo Fisher Scientific, 32 )%
I FETEFN1.2% (w/v) B N8 B Bt i FEL VKA I RN AT
WEAE#EM . FISMARTer RACE 5'/3' Kit(Clontech,
% E)E R 7 HREE R 50 L2 243’ cDNAFIS' cDNA,
A ks XieS IR K T, BRIcDNAE T
20°CHRAF
1.3 $R#IFZRCgbmp15aF1Cgbmp15b cDNAL K
e pE

VABETS . bmp 1 SHISE R A5 5 NAE R 751, 14
BRI 22 JEE DR A A 98 5 31 7 24 R P A R PR PP A1 ENS -
DARP00000054590-C1FIENSDARP 00000054590-
C2, 43 5lfn % N Cgbmpl15afCgbmp15b. S HRIX24
J %1, I Primer Premier 5f10ligo7.0%kF ¥ it
RACEWN4MEII(FE 1), LABREE3’ cDNAFIS cDNAKN
R, 14 FIRACE4N S| ¥ Cgbmp15a-5"-Outer. Cgb-
mp15b-5"-Outer. Cgbmp15a-3'-Outer. Cgbmp15b-3'-
Outer 5UPM 73 175"k 328 —XPCR, FEIKAI &
RPCR“ W4 70 H i %45, 5 IKPCR™ Y B
10015 J5 AR, FAHR.FIRACE W 51 #1Cgbmp15a-
S'-Inner. Cgbmpl15b-5'-Inner. Cgbmpl5a-3'-Inner.
Cgbmp15b-3'-InnerFINUP 1T HPCR, 2{XPCR
SEAR A R 19 2 WOCHR[48] . H IS4
1. 1%l h ¢ 12 H1 Kk R FH Gel Extraction Kit(Omega
Bio-Tek, £ E)H /5, F=¥iE#pMD18-T# /&
(TaKaRa), %3 H204™ BH M 7 b A M AR 0B AR (-
) A PR FI AT XA, FRal 2R, 1521 Cgb-
mp15af1Cgbmp15b¥IcDNAAE KT 51
1.4 REIFZR Cgbmpl15aF0 Cgbmp15bEE F5) 5 Hr
5ot

R C 3RS I Cgbmpl5af Cgbmpl15b 4K
cDNAF %1, ¥ FIDNAMAN i T 75 B2 HE(ORF),
S H WL M & R 75, J:7EEnsembl genome
browser 92(http://asia.ensembl.org/index.html)#ll
NCBI(https://www.ncbi.nlm.nih.gov/) . N & Z ¥
i Bmp 152 582 7 41, N H BioEdit# {1 AT
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Tab. 1 Primers used in this study

ElE/E2y i \_ar IE!
Primer 7% Sequence (5'—3") Usage
Cgbmpl5aF GGTCACGACTGTCTGAGA BACH

Cabmp15aR  GAGTCTGCAATCATGTCTTC R i i
Cabmp15bF  CTACCAGCAGTCACACCT
Cgbmp15bR  GAGTCTGCAATCATGTCTTC

Cgbmpl5a-5'- TATACAGGATAGCGGTGGAT RACE

2;;J€nr1p 15a-5'- ACTGTAAGGCTGCTTCAAG

ICr'lgnlfrrnp 15b-5"- GGCGTCACCAATACAGAA

2;;:1;7 15b-5"- ACAAGTTATTCGGCTCCAA

ICr'l;lfrrnp 15a-3'- GAGTCTGCAATCATGTCTTC

2;2:1;7 15a-3'- GCAGGATACGAGGACAATC

ICr'l;lfrrnp 15b-3'- GAGTCTGCAATCATGTCTTC

8;12:1;7 15b-3'- CTCCATCATCAGCACACT

%?}I’llf/rl CTAATACGACTCACTATAGGGCAAG
CAGTGGTATCAACGCAGAGT

NUP CTAATACGACTCACTATAGGGC

Cabmp15a QF GGGTCCAACACTGTAAGGC RT-
Cgbmp15a QR CACCAATTTGTCCAACGAG qPCR
Cabmp15b QF TTATTCGGCTCCAACACTG

Cabmp15b QR TGTCCAACGAGAGGTTTTCC

p-actin-QF  AGCACGGTATTGTGACTAACTG
p-actin-QR  TCGAACATGATCTGTGTCATC

Bmpl15% HF A XS 70 H . ARYFBmpl 52
BRI & %5 W T 4R8I Carassius gibelio Bmpl5
(ADW20149.1).
1(MH297584). fillCarassius auratus Bmpl5a-
2(MH297583). filllCarassius auratus Bmp15b(MH
297582). B D th Danio rerio BmplS(AAI24107.1).
i i) il Gobiocypris rarus Bmp15 (AHK22790.1).
I i Takifugu rubripes Bmp15(ENSTRUP000000
17355). 4k fh.0reochromis niloticus Bmp15(XP_
003457772.1)« H#Oryzias latipes Bmp15(XP_
004079992.1). %,.:.Lepzsosteus oculatus Bmp15
(XP_006632858.2) JI\ift Xenopus tropicalis Bmp15
(XP_002936834.2). ¥&Gallus gallus BMP15(ENS-
GALP00000007547) /N Mus musculus BMP15
(AAHS55363.1)f1 NHomo sapiens BMP15(EAW
89914.1).

PLCgbmp15aR1Cgbmp15b cDNAF ¥ N FEHt,
FEHORFIX I BT 51 ¥R 2 AT HLBIF 2 BAC S U
. THIARIFKIBACHZI H 1 F Bl e Rk =, A
F R YR R E R X BAC b i 8 BR3gk A7 T, 2 47

i Carassius auratus Bmp1l5a-

bmp 15 1) 35 PR 2H 25 46 A 5 A8 R DR (1) [R] B2 145K -
8. FIMEGA 6.065 1, K FH it KBV IE(MLIE)
MR bmp 15 Elbmp1 SFBE L 1 bmp 1 512 K 40
FP AT RGBT R A
1.5 Cgbmpl15aF] Cgbmp15b7E iR EIF R [E]2HLR
AR A [EI BTERDR B 4RAE Y Rk

JEIUFE B RNA 0.1 pg, #JHGoldScript cDNA
& ARG & (invitrongen, i) #5453 2l cDNA,
BRSPS WSCHR[49]. f# H Primer Premier 5.01%
i+ Cgbmp15aF1 Cgbmp15b3E KR T-qPCREF 57 74 5]
YI(EE 1), BT B M B-actinfE NN S 3K,
CFX96"" Optics Module(3% [ Bio-Rad 24 7 )#E1T %%
8 EPCR, KM AR : 95°C A P£30s; 95°C
AR PESs, 60°C, 30s, 40cycles; 65°C, 5s; 95°C, 5s. it
IT3RAEMFEG, HEBAFERB3RE A ES,
ULB-actinff: N 2514, FE512 JCHR[48), Fl2
T3 LR I AR X ik i, SR S S B bR R
(Mean+SEM)K KR~ o H045 70 il 28 5 1E 25 14 A B A
Ji R G, R SPSS 210541k 47 7 % 4y
T, P<0.05K /N7 1E B 2 1 7 5%, % B H Graph-
Pad Prism 6117 2.
1.6 Cgbmp15aF0 Cgbmp15b7E DHPIRSMNE 4R ]
FARINE AR IS PR RIE S

TE S0 7571 HUPE R ) AR R 28 A,
SETH G BEAH P AN G 5 o S0 s, PRECAL T A i
13H(Germinal vesicle 1 stage, GV 1) N &F41 i, %%
o 2 T H(21—23C) 1) P BEGH I 15 77 0R QP17 R
Wi (Gey’s balanced salt solution, GBSS, 7.25 g
NacCl, 0.41 g NaH,PO,, 0.38 g KCl, 0.95 g HEPES,
1.0 g% %j ¥#, pHS.5, 0.147 g CaCl,, 0.23 g MgSOy,,
0.1 g 1000 UHE K, 0.1 ghii lREERE &, B 1 L)
BoR. Bl AN & (170, 20B-di-
hydroxy-4-pregnen-3-one, DHP, K& A1 pg/mL),
T TR RIS 77 10FN BEA A, 23 C R 77155 0P
BRI AP AT BB 2R EURE 1R, 4 K308
59, | Trizol F1SV Total RNA Isolation Systemix
FI S UL P REAT SRR B RNAMISRE . 6%
cDNAULL f qRT-PCRAG I Cgbmp15aF1Cgbmp15b3E
Rk . 3738 SR A A 4 A R) E

2 #R

2.1 R#IFR Cgbmp15aF1Cgbmp15b893 R R
LEFE R 7 FHHIE

RIFREIF RIEFIH 2S5BS i bmp 155
(1 [R5 5 21 ¥ 1 51 4, i JF RACE-PCR % 3K
27 Cgbmpl15afCgbmpl15bHI3 /N 4K cDNAF
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Hlo HCgbmpl5alf)3 2K cDNA KN 5N
2133, 2147H12143 bp, ‘B2 181 K% — 8N
(98.73+0.35)%; EAI THIFFI SEHE(ORF)$4) 91128 bp,
ald 375N EER, T8 — 20128 (99.29+0.13)%, B
HES152. 5157 H164M 528607 R IL R
Z53 (K ). 1M Cgbmpl5bHI3 4 KcDNATEERE
KEIZES, KAN35H182030. 1824511648 bp, ‘B
2 I8 ) —FPE A (84.88+4.40)%, 72 57 - BAE3 I,
CATHITF R HE Y A 1143 bp, 4ifi%380 N FERR,
38— M H(99.340.33)%, FEH5167. 45203, 4
268 F1 53590 T BB A7 11 2 57 (K 1) Cgbmpl5a
A Cgbmp15b2 [A]cDNA 1] —E 14 4(73.85+6.25)%,
SEER I — 21 R(87.36+0.17) %

A FEFIBmp 158 F 7 51 Hx 45 3R RO, At
F i FE I CgBmp15af1 CgBmp15b 5 TR 38 1) 4L 4
Bmp1 5" —BhE 43 51 9(92.13+0.12)%F1(94.20+
0.12)%, B L4k E R Bmp 158 CgBmp15b[H]
RVERE = o[RBT FRATTAE DY £ A ) 366 D] 4 rp 49 2 2]
3MNbmp 155 R R, 43 w4 N Cabmp15a-1.
Cabmp15a-2M1Cabmp15b; TEBE L fa . Fi A fify 6|
il DR T R A At A SR IR R A R,
PR R B —Nbmpl1 5K . CgBmpl5afiCgB-
mp15b5 HAth 1 35Bmp 15 15— St 4 5 48
35.50%—80.52%4136.55%—81.82%, 15 A+ /)
B~ XA TiEBmp 15— B 1E28.27%—41.52%
#129.30%—32.48%.
2.2 REIFZE Cebmpl15aF1Cebmpl15bHI R E S £
Er & E R A FtE R E E Lt i

BATHs BT 7 e B 6 AR Al bmp 1 555 457 FE A

[] 5' Flanking sequence [ Signal peptide

179 96 209 398 504

HIFEHF 2 B BACSL E h BEAT i G, s i 18 5]
IBAC B 1) 4 77 41 5 6 I~ cDNA 7 51| HEAT LU X, 73
MERAF 6N S bmp15 cDNAJF H IBAC 53 %
Cgbmp15alf)3BACHE [ [ K /N33 9 122.75
145.6271106.83 kb, Cgbmp15bH)3MBAC T ) K
/N3 990.06. 151.96F135.05 kbo FATH 64
BACHE [ by FEBI#EAT 1 1, FF20 4 1R A
bmp1 555 AL BE K] (1) B R 4L 25 4 . WF e 45 SRR 9,
Cgbmp15a# Cgbmp15b13 /™A [ G547 5 R B A5 AH
Al R R A g5 0, PSR T — NS T A
(B 1). Cgbmp15alfi3A5A7 B T AN M B+
K43 53 A3 15F1810 bp, W T K/N K398 bp;
Cgbmp15b1)3 4S54 F PR (1124 Fh BT 1 7331
“N333F1807 bp, P55 ¥ 4416 bp; BT SMART(http:/
smart.embl-heidelberg.de/) ¥ {4 5 #1 & B X 64>
Bmp 158 FA#EH — MrF M TGF-p4s sk, H
N &l & —ME 5. H A CgBmplSalifE5 ik
AbFNEt 1—3247, TGF-BEE IS T 5527437540
AR T CgBmp15bHI{E 5 Ik ib TNt 1—2847,
TGF-BLE AL T 252793801 T EE IR -

B, AR T 6BACTH B I 5 H A AR
R R LR ARE 2). Cgbmpl5a-1-BAC.
Cgbmp15a-2-BACHICgbmp15a-3-BACH & 4 NHS-
like 2(nhsl2)~ ribosomal protein S4. X-linked(rpsdx)-
histone deacetylase 8(hdac8)~ liver-expressed anti-
microbial peptide 2(leap2) bmpl5. glutamic-ox-
aloacetic transaminase 2b(got2b). solute carrier
family 38+ member T(slc38a7)3:A, H EA R
FLM KRR, HT Cgbmpl5a-2-BACLLCgbmp15a-

[] TGF-B domain 3'UTR [ HH [] ORF
306 829

Cepmprso-) [ TN 1 7
179 96 209 308 504 306 843
Copmptse [ TN 1 7
177 96 209 308 504 306 841
Comptse-s [ TN ——— 1 7
118 84 249 416 501 306 772
Copmprso-1 [ TN 1 7
123 84 249 416 501 306 561
Cemprsr-2 [N 1 %

7984 249 501

306 429

416
cetmpists [N ——— 17777
K1 4R Cgbmpl5aF Cabmp15b 13557 1 [K] () 3 (R 4H 45 44
Fig. 1 Schematic diagram for gene structure of gibel carp Cgbmp15as and Cgbmp15bs
TIHEFRIRANE T, SRR A T T AR AN L 3 T RN AN BTN B TR/ (bp)

Exons are indicated with boxes and intron with line. The number on the box/line indicates the size of exon/ intron (bp)
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1-BACHICgbmp15a-3-BACH 1l 4:22.87F138.79 kb,
K Wik B 75 [ysosomal protective protein-like(Ippl)-
cytochrome PA50, family 2. subfamily X. poly-
peptide 10.2(cyp2x10.2). 3A41-like. pollen-specific
leucine-rich repeat extensin-like protein 2 (psir
relp2)FE[K . 11 Cgbmp15bIF13 N BAC 7 [ /5 41 K i
MG HIFP I ZERBUR, BR T bmp1 5541, B84 5
A go2b3EH . 5 Cgbmp15b-1-BACHICgbmp15b-3-
BACHI L, Cgbmp15b-2-BACHL K T sle38aTHE K .
5 Cgbmp15alf13/1"BACJTFIAHLEL, Cgbmp15b-2-
BACbmp15 LI IEAFAE Tel -like K, (HERR T
nhsi2. leap2 Mslc38a72:H; 1l Cgbmp15b-1-BACH]
bmp5 N AL & 341-likeFR A, (BELE T IpplAl
cyp2x10.2FE K . [FI, FATIE EnsemblH4f 2 3K 15
TS RS XS BESE FERATAT K bmp 153
PR] A £ X3 ) 2 R AL PP 91, 5 SR 8 bmp 153 [T P £
DIRBEAT A 2ttt o S5 RKR Y, P Hbmp1 55,
DR S 8 AN 213 B PR 5 Bl Cgbmp 1 5aFH 213w B A
IR P 5C ZR AR ST VB 5, A AEbmp 15 S IFERK T
IpplFipsirrelp2 B8 . T HAtE HES W bmp 15 A
A TR E 5 R Cgbmp 1 Sa I AH [F] R iR .
58RI Cgbmp15a-BAC. B 5 &I MAHLL, A
INER S R il bmp 1 SR L iF IR SRR T leap?2

A
N T R RER 6 bmp 1 55547 B R Ak 6 2
AR, FATLABE D bmp15. 3Mllbmp1 55547 I
R 6/ NR M bmp 1 55507 DA (¥ L PR 4 4 7 471, SR
B RAASREMLE) M T RGudt s (5 3). K
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MOLECULAR CHARACTERISTICS, GENOMIC STRUCTURE AND
EXPRESSION PATTERNS OF DIVERSE BMP15 ALLELES
IN POLYPLOID GIBEL CARP CLONE F
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Abstract: Bone morphogenetic protein 15 (hmp15) plays key roles in regulating development and function mainte-
nance of reproductive system in vertebrates. In this study, we first identified two divergent bmp15 homeologs from gi-
bel carp (Carassius gibelio Bloch) clone F. Both Cgbmp15a and Cgbmp15b possess 3 different alleles, which were ob-
tained from ovary cDNA by using rapid-amplification of cDNA ends (RACE). Multiple sequence alignment of Bmp15
protein in vertebrates and phylogenetic analysis of gibel carp, crucian carp, and zebrafish bmp15 genomic sequences in-
dicated that two rounds of polyploidization had been occurred during allo-hexaploid gibel carp evolution. The early
polyploidy produced the two divergent bmp15a and bmp15b, and the late polyploidy generated the 6 Cgbmp15 alleles
of gibel carp. Synteny analysis of genomic regions around bmp15 gene in vertebrates suggested that the complex ge-
nomic changes might occur after the polyploidization in gibel carp, such as the loss of bmpl5 adjacent genes.
Cgbmpl5a and Cgbmp15b were predominantly expressed in ovary with the highest level in cortical alveolus oocytes.
The Cgbmp15a level is remarkably higher than Cgbmp15b in adult tissues and oocytes at different developmental
stages (P<0.05). Moreover, Cgbmp15a increased at 6 hours and reached peak level at 8 hours after DHP induction in
vitro, while Cgbmp15b slightly increased at 8 hours after DHP induction. These results indicate that Cgbmp15a play a
major role in gibel carp oocyte development and maturation.
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