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IGF-11)  JLAE K A il & (myostatin, MSTN a Al
MSTN )% G e Al G 25 I I a1 90 2%
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B Ik (liver-expressed antimicrobial peptide, LEAP-
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3t — 20 38 2o Ak PR R IR A T DL B R R T A Sk
5 R A, BB PR P AE R R J7 R e 4
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b LAl

2 BEEYURMAR

FRZE M
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o 18 41 T A0 975 o 1) 24 52 T (1) 4 22 A A ) 42 52
TR (] 23 52 5 T, & A BB 5T 3 2B X 5 141

L85, = A Wi (M. terminalis) T 7 5 (M. hoff-

21
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1B 28 S AN X A, M2 1 XA — 7, &R
AAEDEXT P Sk 7 O AR LB (SO 2B B A
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TE A 8] 2% 22 75 10, B HiE 7R HE 8% 55 8 (Cy p-
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AR IE W AED X P Sk e R Sk R ik
HEAT TN TMERZ K & IR 26 2 U3 28 1y i
5T HIH UV IR G 8t 4% 2% 16 /Y 8 0K 735 5, R
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SEI R, 25 R e I 0 0 R = 0 £ 7 R 4 I ] 1
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] A A 2R, o =i M AE 0~2 C ¥R ik 3
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WAh  TE A5 R T Bl 40 M A% A% AR & b A A% R [
BT 2 T ER AT — S A G Y e M Y
WNAE Z A5 R F Fh 7 18 - Zou 25075 1 PR 5 17 1
Sk B 1) 56 — YR B AL, BRAS T 1A Sk fl T [ 9 D A A
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HEATARIA) 2 52 ARG 1 Kk B DU AR A Fy R GE 2 A3 )
38 S AGARNT 5 IRl SR FH A [R]GIE 2% 2% 38 R4
S AR ) #4519 77 2 gl or T ATk 7 % X
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KPR T R R T B F WO B A A

3.1

JoE B BT 301 55 1) DA Sk 77 % BT el ol DAy AT Sk 65 bl
F4 AT 315 2 R A TR

2 % x #

(1] Z=EKRETHE, . Sk 008 18] A9 I8 245 22 5 R A= 1k sk 15

25 (I K247 .1991.15(3) :204-211.

(2] WG, fa) B, o PR R, A5 R 10D 2B B A 3 e 8 141 Sk i v O
BB MIELI]. PRl R %%, 2011,31(1) :88-93.

[3] MAYR E,LINSLEY E G.,USINGER R L. Methods and princi-
ples of systematic zoology [ M]. New York: McGraw Hill,
1953.

(47 JEHC SC, s, sk o, 45 BT 141 =k 87 2 01 35 2 MO BF 5T
[J]. R4l ,2013(1) :47-48.

[5] A%, R B A1 3 5 Y R 4R Y 43 7 LL AR ) ], a8t 4% 2%
.1979,6(2) :205-211.

[6]  Z=ii i, 22, RS0, v [l R} i 2 O o O 41 A8 A F 9T 1. fi 0
Bl 10 Ay Yot fR A B0 . 8% 4% 41, 1983,10(3) : 216-222.

(7] Tt KT, P ik, 25, Bk 5 4% 80 55 DNA & &t 40 47
FEL1]. K7 2R ,1995,8(1) 1 22-26.

[8] ZHU D M,YANG K,WANG W M, et al. Establishment and
characterization of a fin cell line from blunt snout bream,Meg-
alobrama amblycephala [J]. Fish Physiology and Biochemis-
try»2013,39(6) :1399-1410.

[90 kAl A U8 AL W 1A sk 0 38 % Z RE MR BF ST )], =k
2R AR EE AR, 2001,23(3) 1 282-284.

[10] ZEsA4E. JRA YW 257 W) 86 BF 80 71 K 87 miDNA 75178 5 %
&5 # 4 AT L1, oK il , 2008, 38(4) 1 63-65.

(117 Z54. A Sk @ = AN S A R A Y 388 4% 45 Mg 23 W o 38 42 61 33% 114y #y 7
(DL BB Aol oA B 4341, 2010 . 46-63.

[12] a4, # AL B ol 3 A #EA I 3k 65 miDNAD-loop X Bt
FR 0 B B 22 28 A 7 L) ). KO K 7 4 B 22 4, 2007, 22
(3):175-179.

[13] FEE AL B & e . L8978 Y37 RT3 K Es
FEURR AL 78 5 LRk DNA 437 [0, v K 7= BE %, 2011,
18(3):483-492.

[14] GAO Z,LUO W.LIU H., et al. Transcriptome analysis and

52

SSR/SNP markers information of the blunt snout bream
(Megalobrama amblycephala) [J]. PLoS ONE, 2012,7(8)
ed2637.

L1657 X ¥ 3. S 5 5 11 Sk 691 5 TR s 0 1) L T B 3 1 7 e 6 il
FE[DT. B A gl R 24 18 4541 . 2012:59-66.

[16] DING Z,WU J,SU L,et al. Expression of heat shock protein 90
genes during early development and infection in Megalobrama
amblycephala and evidence for adaptive evolution in teleost
[J]. Developmental & Comparative Immunology,2013,41(4) ;
683-693.

[17] LUO W,ZHANG J,WEN J,et al. Molecular cloning and ex-

pression analysis of major histocompatibility complex class I,



%3l

PR A DSk B O A U R gt A% i LT O

143

IIA and IIB genes of blunt snout bream (Megalobrama am-
blycephala) [J]. Developmental and Comparative Immunolo-
gy.2014,42(4) :169-173.

[18] LIANG T,JI W,ZHANG G R, et al. Molecular cloning and ex-
pression analysis of liver-expressed antimicrobial peptide 1
(LEAP-1) and LEAP-2 genes in the blunt snout bream (Meg-
alobrama amblycephala) []]. Fish Shellfish Immunology.,
2013,35(2) :553-563.

[19] ZHANG J,WEI X L,CHEN L P,et al. Sequence analysis and
expression differentiation of chemokine receptor CXCR4b a-
mong three populations of Megalobrama amblycephala []].
Developmental and Comparative Immunology, 2013, 40 (2) .
195-201.

[20] LIANG T,WANG D D,ZHANG G R, et al. Molecular cloning
and expression analysis of two B-defensin genes in the blunt
snout bream (Megalobrama amblycephala) []]. Comparative
Biochemistry and Physiology Part B:Biochemistry and Molecu-
lar Biology,2013,166(1):91-98.

[21] PING H C,FENG K,ZHANG G R,et al. Ontogeny expression of
ghrelin, neuropeptide Y and cholecystokinin in blunt snout bream.,
Megalobrama amblycephala [J]. Journal of Animal Physiology
and Animal Nutrition,2013,DOI:10. 1111/jpn. 12084.

[22] W AHE . S8R, 2, 4. Bk WP IR K & S [ I 399 20 212 0
M Kiss2/Kiss2r SRR B Hr [T, 1 07 K7 B4, 2013, 9
(3):44-50.

[23] FH 2% kAN BRmm 3, 55, H Sk ) SPATA4 JE K 1943 F e b I
FIRIIH LT, PR R 22441, 2013,32(3) : 99-104,

[24] CHEN L P,ZHANG ], WEI X L, et al. Megalobrama am-
blycephala cardiac troponin T variants: molecular cloning, ex-
pression and response to nitrite [ ] ]. Gene,2013,527(2):558-
564.

[25] LI S,GU L Y,WANG W,et al. PPARY,an important gene re-
lated to lipid metabolism and immunity in Megalobrama am-
blycephala : cloning, characterization and transcription analysis
by GeNorm [J]. Gene,2013,512(2) :321-330.

[26] RAO H,DENG J, WANG W,et al. An AFLP-based approach
for the identification of sex-linked markers in blunt snout
bream , Megalobrama amblycephala (Cyprinidae) [J]. Genet-
ics and Molecular Research,2012,11(2):1027-1031.

[27] LI W T,LIAO X L,YU X M,et al. Isolation and characteriza-
tion of polymorphic microsatellite loci in Wuchang bream
(Megalobrama amblycephala) [J]. Molecular Ecology Notes.,
2007,7(5):771-773.

[28] TANG S J,LI S F,CAI W Q. Development of microsatellite
markers for blunt snout bream Megalobrama amblycephala u-
sing 5-anchored PCR []J]. Molecular Ecology Resources,2009,
9(3):971-974.

[297 RN, vk & L P i B, 45 228 05 (7 A- i & X A Skt &) e 3k
A J2 st AL R B L BB SE [0 ], 9 b ok 2 B 2 i 2002, 22
(4):330-332.

[30] My ihae, 220 kL AR B . = i 15 5 P Sk 00 1 2 2% 58 F — AR A st
FEPEIRLT ], B 7K 7™ R %54k, 2002, 11(4) : 305-309.

(317 AR, BT K S, 4 =, 55 S 20 00 RE A% X< 81 3k 77 A2 AR 4 il
F— AR SRR AE B A% 4y AT [ ], 7K 77 % 41, 2008, 32 (4)
533-544.

[32] &7 B i, WK F 5. (31385 < MG 81 8 ) ZFh F1
125 1A 2% L PR 7 3 A B = R A & (0], IRk ik, 2006, 36
(1):50-51.

[33] &R RIRT, EAR, 5 MESEET 60 ($) 5 Sk (8 Zese
R R0 F1 IS RAELT D, K ek, 2003,33(5) : 16-18.

[34] &R RIS, EFE,E. SR O () 5 1 k85 (0) B
fia) 2 22 3Je v J I FE A 2 SR AR LT . i K = RE24,2003,10(2)
159.

[35] Thifg, 47 BL. ook 5% 1 141 3k f5 K% o 2% 38 F — AR LA % 4%
I )], K= 2 4476, 2004,17(2) . 76-78.

[36] ZOU S.LI S,CAI W.et al. Ploidy polymorphism and morpho-
logical variation among reciprocal hybrids by Megalobrama
amblycephala X Tinca tinca [J]. Aquaculture,2007,270(1/2/
3/4) :574-579.

[37] LI S.CAI W. Genetic improvement of the herbivorous blunt
snout bream ( Megalobrama amblycephala ) [J]. NAGA,
2003,26(1) :20-23.

[38] LUO W,ZENG C,DENG W et al. Genetic parameter estimates
for growth-related traits of blunt snout bream (Megalobrama
amblycephala) using microsatellite-based pedigree [J]. Aqua-
culture Research,2013,DO1:10. 1111 /are. 12133.

[39] LUO W.ZENG C,YI S, et al. Heterosis and combining ability
evaluation for growth traits of blunt snout bream (Megalobra-
ma amblycephala) when crossbreeding three strains [J]. Chi-
nese Science Bulletin,2014,DOT:10. 1007/s11434-014-0115-y.

[40] W B8, sk /R, 45, T3k B 3 A b 20 RD B 2% S8 ORI i &
JIRE T BRI B[], K™ 254 ,2012,36(6) :809-814.

[417 ¥ P Sk 5 A= A S MR 00 01 285 AN 3t 4% 43 BT (DL R A v
ARl K 2 A . 20121 45-54.

[42] GUI J F,ZHOU L. Genetic basis and breeding application of
clonal diversity and dual reproduction modes in polyploid Car-
assius auratus gibelio[]]. Science China Life Sciences,2010,53
(4):409-415.

[43] BB, ZR M K, SR 52 1L, 45 WA Sk i L P M A2 % 77 A AR 199 2 7
Be g At AR ST, K= 4441, 2001,25(4) : 311-316.

Caa] s e, BB R, 241, %5 H Sk ol A% R B S AR 3 12 A i
LT, A gl K724, 2012,31(6) : 737-743.

[45] ZOU S,LI S,CAI W, et al. Establishment of fertile tetraploid
population of blunt snout bream (Megalobrama amblycepha-
la) [J]. Aquaculture,2004,238(1/2/3/4) :155-164.

[46] LIS F,ZOU S M,CAI W Q,et al. Production of interploid trip-
loid by 2nX4n blunt snout bream (Megalobrama amblyceph-
ala) and their first performance data [ ]J]. Aquaculture Re-
search,2006,37(4) :373-379.

[47] ZOU S,LI S,CAI W.et al. Induction of interspecific allo-tetra-



144 e Al R 2 R R %33 &

ploids of Megalobrama amblycephala $ X Megalobrama ter- — [497] FFAREN, PP, w40 575 0 8 0 5 A 3k 65 22 (8] 74 40 I A% # Al

minalls 3 by heat shock [J]. Aquaculture Research, 2008, 39 (7). i E B, 1994 ,14(3) 1 242-246.

(12) :1322-1327. [50] Suts Ml 38 AE A L A5 AR K38 3k TR e 141 K Bl R e oo
(48] ™A, h A4 AL A%, 45, B8 B 0 25 0 A0 AZ B M — T Va, AN TF] A MIBGRLI]. K=, 1994,18(4) : 284-289.

7 i G 4 A% B A — p 0 40 A% N T Sk AN M BR B A T (510 BEEES L RIET. K B T U PR B9 4 T LA B L A%

R B A [T, ) TR 23R, 1985, 1(4) : 15-26. SR B2, 2012,57(19) :1719-1729.

Research advances on germplasm resources and genetic improvement

of blunt snout bream (Megalobrama amblycephala)

GAQ Ze-xia'? WANG Wei-min'? JIANG En-ming® CHEN Bo-xiang'

1. College of Fisheries/Key Labortary of Agricultural Animal Genetics ,Breeding and Reproduction
of Ministry of Education/Key Labortary of Freshwater Animal Breeding ,Ministry of Agriculture,
Huazhong Agricultural University sWuhan 430070,China;

2. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province sWuhan 430070 China;

3. Hubei Bai Rong Im proved Aquatic Seed CO. ,LTD,Huanggang 438800,China

Abstract Blunt snout bream (Megalobrama amblycephala) is an herbivorous {reshwater fish n-
ative to China and has been recognized as a main aquaculture species in the Chinese freshwater polycul-
ture system with high economic value. However,as a consequence of fast domestication,over-fishing and
water pollution, germplasm resources of M. amblycephala are under threat of recession. It is urgent to
study its germplasm resources and genetic improvement. The present paper summarized the major re-
sults in studies on morphology, cytogenetics, molecular population genetics and genomics of M. am-
blycephala,as well as the progress on its genetic improvement through hybridization, selective breeding
and gynogenesis techniques, which would offer the basic resources for the sustainable development of
M. amblycephala seed industry.

Key words Megalobrama amblycephala ; germplasm resources; genetic improvement; seed indus-

try; development
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