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The strategy of the studies on the breeding of aquaculture species in genome era

SUN Xiao-wen ,LIANG Li-qun ,Shen Jun-bao
(Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: The genomic resources from human and several model organisms have been increased very fast since 1990.
The techniques for developing genomic resources have been already very advanced and smart. These could made scientists
see and improve organism in genomic level. For Chinese aquaculture scientists and aquatic industry, developing genomic
resources and genetic tools for the native species are most important in the genomic era. The genomic resources and genetic
tools for several aquatic species have been developed and some of them have been used in the marker based selection and
other researches. The genome research work on aquaculture species was reviewed in this paper. Some functional genomic
research for aquatic animal was also discussed here. The importance and necessity of china aquaculture species genome
project were discussed. Common carp and other cultured fishes in Cyprinidae such as grass carp, silver carp, bighead carp etc
were recommended as the candidate species for marker-based selection and molecular genetic background by co-dominant
markers, because the output of all carps is almost up to 1/3 of total fisheries output in China. Common carp with another
virtue for genome research is that there are much more families and strains in common carp than those in other cultured
species in China, and those families and strains are the basis for genome research and mapping quantitative trait loci
associated with important economic trait. Although the first linkage map of common carp made by Sun needs to be added
with more markers for mapping QTL and Type [ genes ,it has laid the groundwork for QTL mapping and marker-assisted
selection in common carp. Because the model organism zebrafish and common carp, grass carp and other carps cultured in
China all belong to Cyprinidae, the China carp genome research will obtain a lot of useful information from zebrafish
genome research. How will the china carp genome program be done and what kinds strategy involved in this program were
all suggested. How will the results of the genome research of aquaculture species be used in the aquaculture industry was
reviewed and analyzed here.

Key words: genome, aquatic species, fish breeding,
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§F (Penaeus vannamei) FVELYF (Crassostrea gigas) V1, B p YR MR 2 E v KSR M TR,
SEFEEHELT 23%10% t, R E IR th X PR AR R TAEMER 2 A —FM0, fe R Rk ER b
REEAFE P EE GRS, AT MR OsERaRE A KR ek, pmst
FNEMEH, BOET A AN, R K& EFRZRE . BT RS TG TR
78t (Salmo salar) WIEFEATIF, FrlEEKFEHENPEER A R PP b e xs. o
A AN FFEAE, RERREIFHFET EA, AHRNHZE- e EEZHO,
% MR T MmN ERAT N R EBERBEPEAFE A KR RBHHP . K TFRERIF R EE
BV KFRIEN B, KA LK KTHAR 38 A (78 BE AR5 12 36 BT L EE R v R 3 i, b 18 (R
iR ART SRR L AR B, Ress HE K TR IF U B0 AR S PO, 4Hds 2
EEBAMMEKFER Y, ERAYIR S it 25 50 1R i 8 A1 5 0F S0 3R 15 0 sk B e 0 2
RBAEFER . AT RIER A T RE M FEIZK=FEDY . F£EEX K K7k
HAH RIS - BIERT 5 FErfh. REaHRRE OKPFREMAEREREE ) (genetic maps of
aquaculture species). B H¥rH 3 4~ BALGAEEBIENE . HEMRAE RMES . B REA/EE.
LB AR B 1 A AR R R 4 PR 3R 1 B R AUbRIC (T4 LB A1 AFLP(amplified
fragment length polymorphism)); 3 2 FHl#&Z% KR DNA, MM ERL 120 SFERE 500
NP DNA #éh: 55 3 02 Lk DNA FERIEEETI i 28 4 P RBEM T EGEE. B
BX R REA (Auburn). B 5¢ 7% ffi (Texas) fl 45 V6 TE (Georgia) 55 5 BT K22 56 i T8 b fin JH
(California), #/#7i(Washington State)F15% A £ (Montana)®¥ 4 FT K58 & 4k i EAfH R (New
Hampshire) F1 il JH (California) 5 7 BT K% K58 s AT 3 X 8F 61 £ K (Tufts) fil BE i 50 5F 255
(Connecticut)®¥ 3 AT A2E5eik:  Hdid thith 3K (Delaware)#1 1L+ (North Carolina)2¥ 8 =BT 85 -
HEMERO LS 3 NPT, B 1 PREVEBESFIERMER S EAR, FEREAEKE
FREHRAMENWE, TR0 ERREAE TR, Bk, 8320 RFFIEN A 2
FFRUIRPE ARG, B2 PEFFETHEEREMMRN AL ERMEIZER: B3P
FER X AR BE R Y AT W 2 JE X BB AR AL A2 (quantitative trait loci, QTL) #EATEBIEAL. A
T E MR B AT OB e Lk B 8 17 B 2E BT ST HEAT - 58 3 4~ B Aok bl e B R 4 1 P
WHTRS 0 4 NMPRT. 3B PRECHEEE, EZEMGHBMEAR: RH (radiation hybrids) &
£ 1 FISH(fluorescent in situ hybridization)5€fi7; 28 2 4 &1 5€ R L 2L L IR BrEE R A 41
MR 283 BRE KA BIERCFEWN BAC FES, EABELIERY DNA e
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% B 4 P RMFTEHAS S RPIREOPOCREERIE. WRIMKE B R R &SRR E
BiES M EN, SEREFRRE, CEERNAHESLFHEERMECHER, REBHEE
AT AHESES AL B AR T AT I RIR BT, A 680 B ) fa 8 A B R SR &
3% o 46 AT M 37 K 2¥ Thorgaard FFZUREZ 76 1998 FI 2003 4% J 3 I Jz 6 0L 68 (35 46 0 A i 1),
JE—RUEB B 1359 MEEPRIC, 0HEE Ok B aT AT R s A7 A1 BB s A K . B A /R
LK% Kocher ##2 & % T % AR a gt i ", IE7E 70 ke 8 % (075 P2 LUR e 81 B (10 9
F, FRE RPN T IEARAEB RN, B A R 4 18 A R0 A A T B 1 S T 5T R
RER, 293 MU DEFFCEFEEAE T MBIZ S, IFEfEEsi e, xAmigay el
KATRF R E R BRI, HUE R AEES S O Rur R R, (PR AT
WIS —t, BAREREMBERAY Y, ERAES R AIRE, X6 SRR TR R
Ko
FEK = FRE B PIH H — EER A vHRIE 2002 FiE3h, Wn T — MM O, EABRERSE,

i A i 32 P ) B AN S 2 BRI M AR i b s ISR A R BT TR Th RE R B 40
WFgE, X th R 38 E /K- ZERIBF ST SUS M B BN 5 ST, B A Thae ZER 4R E B i LA
PO BEIRTS AT O, K A R A B D) e B R A BT ST s nT i LR I ARG, D
—Lbis AT BMETEIRMThEEEEREINT . K= A MR AT S LR P e RO B 2 H A
BTN, FAaifadiTSERAFs); R, widss ol e 2MERE N BFrH42K cDNA if
RIRE T RBIEAER T Z P .

1.2 JUEE K IR R AT

Wk EE. M ZEABRMER SMERESEIFR T Gl 6 R0 ERA R, P&
1997 fERLRF T B EEY, @ TYBREEY G, T IOCE ISR i 77 5% 5 i TR 1
otk LRISERL, IR % TR i O B AT e (0 MR B s R T A 1. H
AR TITMERA TR, BT RN TR RS T aEE s LR, B R T RS
o VB S S B AR UL A 5 1 et A SR FE 9% 35 (IPNV ) 5 9 70 5 B 5 A5 s o e e 8 ) 1),
FEMEE R L 90 FEARHIFITRE Tl fil (Fugu rubripes) WIFERAWIFT, BRI R 4
(FRRFHAERTEFEN, EMELh TERAPERFFOMmEE N ANERATRIEEY
(2, BAXEF (Penaeus japonicus) f1—> AFLP (i BRiE, H 246 D2 TR0, 44 DN EBBE,
556, SHFEERATRHEFSENSLERD. BREELSERA &L EFRIKAFEHEER
IR, P EKFEREFDIRBAE 1999 SE/8 30 T —AMl(Cyprinus carpio). % (Hypophthalmichthys
molitrix) 1% 8} 1 (Pinctada martensii) 3 Fh/Kr= s P BAL E B R, BT K05 BT
Bl TS — MR R A BUEIERY, JRIEEHTAERK .. MRSKEEREMAAS. B
FEAKFFHENYERAT RN RPRANBREBARRE, BEK~FREsD R A i
JEARRHE A A B A A FT AR — LB 27, (B 2 TSR SRR T AL 2SN, B
EEFMBM AT, I8, A PEXER, 44, PAEf. BAXRBSHCRBLBH RS,
WFFTHE R IRA), TP & LT L BE YR e (L ra R e S B . BRI R ERANREM L
At SFHEROS FBEVHISUIRG RRESMRREER, WM HER K™ F7TH 5h 9 8 % S RERT 5T
FE T sTRE A ZE R 4L BT 4K

2 KRR S EERBMR

2.1 KRR ek MFF SRR . AF-shP 3R SR ah T Eithad 80 44K,
— RIERIWTT AT S s ke T e A R BRI, S 25 SRR A A0 KR S T RE S I
(29301 — J e SERWFFL A0 75 B vo e T IndT 64 49 & BB & A R0 3 3h AR Bh &R (3 i B 250 2
Bl B AaX TR EERCRARE, EXEERFEVEAREEROMMEE (National
Center of Biotechnology , NCBI) L, £ 2003 47 H 18 H, A7if4I 517 100, 000 £ 4%,
KPP L RRIT 507 60, 000 £ 4, PERIXREMIFA 16000 £ 4%, 4 8000 £ 4, XL&fF BHRH
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M. B2 AKEFEDRRNZRFFIMhGRERGEEH4+EE, Wi LiXxefs fi{E
Z R R AR FE RS AL TR, HEEKP R 845 5 & FUF I IR K 8 A B2 541 T s
HIES -

KF= IR AN — L B R ) T RE W LB A D2 BT N O R 2, L4 R mr LU A p=rhiz .
XY ThRER R R A RS2 —BH R, /K FRFE a0 7 B0 0 2 3O B W3 ) g,
A SHER YRR TR THE (basic local alignment search tool, BLAST), i 2 Hag
Fr 3 55 0 e 52 Th RS O3 R ZE 5k _EARMY, SR sl it F A A e P B M L ThRE, Rl
% R PRSI0 £ S AR SRR E R DNRERS | K s R DRI P A R 2 2 TR E— 2 )
AerIBIF, L InAzh & A3 E (beta-actin) ik £ REFAIHI T, Liu 2P 1990 SEFFUATI RSN 30 15
RS BRI E T R AE, ZhuC s S TR N0FF; Hwang 202U+ LR 6 2002
EH—PHIRRENBIIFEFT AR — BRI R R R —EFR &R S5 ThEess. 4T
8 A= | 38 F 2 F( growth hormone gene of rainbow trout)t 2835 & BHE] AR T, X L IThREHALE
AR . Agellon %VZE 1986 4F sifE T HT AL KM E KK cDNA I 7E KT B ik, 1988 4 X
RO A KM ER R AP ESEWAER, IR T XA EROBHEE X, F 2003 EXANEE
ANRETHMOEKBEFTBAFTEMEFRR A, I84F KHERERONET SRR EE
I SEENAY. 7 RANRIAS i HA S T AT, K=l ahPra L E R
MG d R RHEREN, thin%k A fXEFE (mermaid gene)F13E 5 A2 (merman gene) ¥ 1%,
BH SRR B H XN DNA FBESEW, TTLR, AFHRBRKEHREDDNERES, BF
V& EEA G2 M 2R AN 5 S5 G R e B AR A e, — 48 Bk B AE =k o I A
MFEE, MR TIHRERPIAMAEMEAR, SFFRIGEER AR LN E THEA. @it
¢cDNA EWATHES FEYF T EEE — B2 R0 D Re R Bt &2 K =78 ah ViR 15 BRI 9T 1
EEHHE, REREBNIIREENSHER, LEEXEfS5L 5 EREB ML E S TFicEn 1 5
FRid, XFRCREET A FARCHMBIERUIAN. PIamEILRERRE—MBRIEFHHIF. N
A TFIAEE DNA /KF ERFFT A PRL S 1 9253 mirsb by fThas, LA PRL 54
KB E h RIRRHa AR KA, RBLP AR PRL JERA PR, Hete il MRS 93 20
By TiXPiFh PRL 2R A 61k R RiL/AKF 5/K BB ERIE RP® * 7, @92 Kocher B &I
FAefa—4 PRL EEBIR AEHRMLERFS], HEP N3 TEEFIEARR TP RARRAE
chR B 2, # AR A ARERE LA MEER KK P AN K PRLIREREHEE R,
RN ARERRONMERRKEPEKERAE, XFEMHERRINEFRN AL, B PRL #ik
Bt AE K I8EY, PRL 2k DMK, B A5 7T LURIEX 2 54 4 FAR i 5t
A N EBE R T RAEED, HE &S ® A RERIEE K R SR A

2.2 K= ae R AW

LA AT e ZE R AR R VRUE, KP=FRESNYIE R A R IEFRIGEERAR, BHE
1% B8 Ty fa (Danio rerio YRFERI AR ES, W NEBMSERARKE, BFELERALRE
ARG A U RS HER KK cDNA BT % @), (835 218 F HEE AR FER A A
k& cDNA HiAR, 5l T JUM/KFEFEBIE cDNA, it T EST dric Al R4, Cao %5
BT KE MBS X ER cDNA JFET T AR DhRERATFiE. HArc sk T KR MILES cDNA,
A TIREZRIEFHFRZE (expressed sequence tags,ESTs), 3 EHEFKAMH ARG BMNIEE 2004 45K
CAF A AL 845 209 (unigene) 13000 £ 4%, HTE§FFHIFREEAL A (sequence tagged site, STS) 120,
000 7, i BAAT S ThE R R BT 55 B R B A 0K E O, IR EEEER 55 WFFT /AN S AR i
2 lSTE B JUAE A T Dh RS DR AL T RIS, 4 B s R T AR AR EIAN - B XHEFAY cDNA.

B2, KEFHEHYDIRERF A RRNIRENL, CRAMRAILEEHERAGER, HUBITHE
B i PR A A R BUR IR . B TR DM, F8. e SR Y oh b R4 & KRBT &,
HEBMERARERER . Wil 53U E A AP i £ 286 1) bl 4 56 P 0F 9 ] 13 159 hn 77 7 £



RThaEERAR R H RS R E T2 YR E FH A (8RR sh P o R IRA R R K™
FHBPEFER O TIRAA P HERRR, BRI Y R 0T B 2L BA T B
T

3 BEBEFRAKSFEN 8N A

REREAK TN AN A ZEHNH L, BAERE A KERAVITR, A TREZE0AE
Rz, BRXEHETREAT RN ATERE, BACZEARmgE. Sk R AT
Aia, BERERRGEEHBE. BF 4 RESFERAM TR EM LR T —&1T
e, MEALSEE. HH. HESHEXOEMR EMTR, FCESTHRNRREEHRSE M 8
BHE. —NHEENAE XTI R Streelman 25 % B B 4k fa 76 R ] UK o Rk T E
(prolactin) f9 854 KA X RIS MEFLBEEF NG 75 R DE KEA K, XAEFHUR
KFFHE ARG T RS ERE R, oIl T AR R R A SRR TR HSEH. £T2
B 2K FRES T RERE B R ITEB & CHl & K, AKsh W E TG R EVIMBEEET 2
FEHRABEZAZT.

4 PEKFEFENYEEER KA RIAXTRAKERIZE

4.1 JFJE R K IR 58 S HE PR L 5T AR SE B ik X o

REZMFK=FEAE, AR LB AL, mHFEMRERRL K, REK-IFREME
FRAEFE BT 5x10°t MK AL 1x10°t MK RRMBIYA +ILRZ 2%, XTI KM
YIRBE DR A B 545 SR AE T UK B (K S AR R KA

HKre bR R AR KR T LA S V) H R R A1 R -

O BERFMEEDA WEAERERF RS S EES® SRR LUK 5 B — Y F A E)
BRMBOR A, SRR T ROFFEMEE S R Z R MBAR T k. Wb LR BB i 8 A
KITE X PN ERRE ORI E B4 R e B EIR, SE il VI sKAE )88 31 X 2 iX W o
FIFR RS EHAR . Fisher E-EHERTRUIRIE T 35 EAEARIC T LAAER AL SR ) 2 B 8L A0 5 DR R4
0, Ttk PR IE AL K RO B ARID. AL, REFES FERIIARROORRR
TR VS THER ARSI, KPPl B IR B S W (0 2 T LARK 43 [F] — 0 0 S [ ot B
MAR SFHIE RIS Fhrd. MORBIRITAMN B2 —BEBMPMAILIRER, EMNARE
TR BRI T80 298 3 B AE RIS, MET R A AR MERNRE R 5 SRR L
EBRR, EEFUIFORELAS R R RIS R 2 A 0T FURE R HE T AR 2L R S F
RRGR AR E . FpARAE R SR F R 5 EE R, BASORMBNEERAR, AREKAR
RFOR A EEREORS P EE N SAFF RN 2 FhRd.

@ MRBEEMGURE Fh . 73 E e E R E EEK > FRE T — KRFE, B ERRRZ —
RBFIFHMRNTR S . KPR S R R R KGR 2R 2T RN B FITR 0 E &M, @
At BN AR T LUIRAS 4 B ISR B 5 DU AR 2 S PE 0 FARICHT: & SRR IR E KSR
£ KT s BB K LR, T AR KRB A% (5 B R T i R LUR TR 6, Bh 2 S v R R
AN YREAL=WIRD, HFEREARAE TR — R ERCBILESOR R B EESEE
T R R LR AT A AL P R bR B A h T R T,

OFREHEGHMEM. 4 FRICHBI AR LURT A TXREF S, XA RELICHF
HARSHEEMEARBRESSGHMTT T . THXt ERE RN ATT USRI HE S W BARKTF #9490
o KFERZ AT IMEN MR DN MRZET VR C, o FACEF TR — R,
ERVEY PR RIREF K RIE BRI EFPRRN . 5355 A FaRAG ( dh b it — 2
EHAMFXRKARILA T A FARC R EMRE S RAE L EFT SR,

42 R FRYIERATIFOEN H bR SR B E BN T Hrid.

M TR OMEFMFL, RET RE AP FFRHEBYEE R A T RIA GRS E K 37K 75 E)
VI AV R REREAT 2 AL MBS bk T P K= IR sh P 2 D 4 31 R AE TR SR B
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nERZEELRRE, A M. YEEDTOEIUA KP=FRRF 0T LB 4y 35 SR 45 k.
Ft, BasERARSITTRABRRNIREEFAM BTN R ARE LK, PEIRE R L EE
ZFtERAERAGE BN T E B ERE A= FHEMERNALMFRGTIT AR, k4, BRE
KEFENEFHLESREEFRETEARY, REFGOFFHEN M, Fif, GEHEH%M0ERE
ARBEEAPEASKTR. HFHER, REK“FHEDYOEFAARROVRNZ S HERKE
PR MFRIFN R, JUEA e E B RIE B ZK K [F] 80 5T P IR 18 ] (5 58 I SRR

AAEHEEE: SFEEERICILERSEK., Y. i, SRS EBEMERE S R,
52 GrtE AR S B TR IR A Th RE 2 X1 1) 70 e B ThREWIT 9% 5 IR SR vERAH E (2 &1 DNA 47
FRic % s, MR LA EE SR IH BN (A% 14 Bl P th R A 21

4.3 PEREHT KRB E R AT AT SR ML

EFRAMANE— 52 R#TRSESEENHEED), MRt ESMm—REEERENE
ERMBES R AN BIEN — N ARKR R, MAPEREMR. BEXROEFERMK, &
7R i T A R S B LB AR IE B S RN AT BIR R ER, NHEEHEAMBRKNFHEALE, N
AR TAERR BN UFHNEREDERACHE R U LFEZ B S LR, REEK
KIFHEARNENLFERMARFTRANMEWXEE,. BN, BSENZERE K FHEEYERHE
AMRHERN S ZEAEAL: LERGXEREAPFRESNVOT:FRNF, 8. i, B4,
fi, SESHEPRL A KMFEE A BT 1200x10% t, HAKEEFER M RN 60%LL ¥, St sutE T
BEHEX, 28ERELSEILHENRETHIR, CHZ M RANAR, &TEREAVRAR
AEER M, S AYHD A (SHEREMES TR ek RET, W EGFHRDS
AORBNERAGER, MIMGEER. Fid. ZROLESTSER. &I, B3SO HEEN
EFFN PR ERY, ERATRENNBEEUEEIY A E.

TR B M EST fil K cDNA FFEAT" ™), JERE . A K. PURSEEA TR
FESFHERMXHTHAERR, FREZENS ERMRAEB RN X SRR AR TR
LM EAREE . XLET)REIE PR A TR 0 7 R R 4 T R IR E B K = SR s i ar . B LS
9 3 IR AL L RHBIT 90 38 % 2.

4.4 CAIEDRAA BEUR b FE Rl R B b 35 58 BORPRAERI - AL .

wERE T FEIYAM D ERS. NPk, Ee®RETEK~EFRE BRI
BHAFIAE, Xsfhais. EXER. FEE, R, 68, ), s, 6. 8. Fkei. TR,
DRGNS, BAMMED 25 NMEEMERC, HFBRIMAXRBFHMEMA S FERE: ERSEHER
T, BFANBAET SR, A8, AREREESE, RaX4E—9M A EMENHTER
PCR 154, BN MNIKF=FREBNRE 5 BRI A RIREERT DAt T EEZ SR A i
FEVIRA S FEE B TR, B EREME NS Fhocy A RiaEe . e, ES L,
AT LA K MW AN 78 R A 9B R S R 23R 19 MER (1 ZE R A 2L DR B A 55 DNA 7 F iR R
HESHEGEM L, SRR AR ERTHREE, B SRR S E =K B R EF
) DNA 18407, SAIRE /KR E R R AR B 5T 6T 05 8 B A\ R4 /KT 38 52 BoR 3 il

4.5 FRCHBIM X REFAYERE T OBFERBEARN5EE.

B FICHBINRZEEEANERIET AR, FHHEEREEZENERERE S, &L
F—REHMRMEFTFEAR. XFEMBARLITEREHEAH BT IR SRS i S B8R
M,

g bk, EERANARKREAEMHRERE— BN EHEER T HFEILEES S Fid. &2
SET] TR 40 b7 (038 4% 27 T R 48 % B B FLE THERUF R 0 R AR s R R 04 . ik
% FHELFHERMXA TR OMR R R CSE R4 %, A LRI R4 2R oK
WEHWSTERROEARMER, XM ARMBREOARMMZ OSSR, BRIEENSIT
A, ETRREREFCHD FIRCHBINRREET EANE TR R EFCH 2 FAoCHBh
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FIEROE T BARESE, AEBEA P B B TS RGN LR AR, B E K i B 3 R 4
AREBAERIIERES .
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