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WE REEREXLDFHIEN QIL A MLERBTRENETRLFHRIER FAFEHARH
EETMZ—o AIRGE LS REAKN 3 A& K & (HLI302, HLI338 , HLI343) 18 % thik £ Kk
WARIE, Fhd —HAEFARTEA ARANFRAETEE LA AR ERLKBERER
Weh Bk 10 BAKE & 10 BAMEHTRE, FRRA, ZA 0 RRARSFEAAHER
LI BN RAARSERARNER0.T M AKEERBEEERKER BB KRAEKRE
HMxERANEELENRFRZR, ANEHAAERAERXRFERANTFRAELK
RERKHE-N2008EL£7HTF Ko FAURFERKBEEERNWAEN S R EERET

ZH,
KR A K0 FAIE; R T
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RIERERLZH, TERIHBMK 76 R
X Lag] RET . A, LR E AR RS B
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Bk, AR B YR, BRI o R G
A TR R | T SRR AD L ST R
HEBIZ5HE P UGAR L BB R, KRR R
REWRE RERXGH, HA LEHEMF %
G BEMEARES . BHERBERBEHTRET
PRICHEBEE R BT i T 2 R A R
O ERF TR EME A ERIC, fRic g o
HZ AR, ATIBCE 74 B B SRR, AR
B R ERER AR E 2R RERN R
BEAY , EEREEARLH DNA S FHRICH
TR BETIRICH SR B FHARE T LT8R
e, BARK P 2 B HOR B QTL BRSS i ¥R 8
18 B3 —Eek =3 QTL BISARER T
LATF BB RBTSEIK S, 40 Fuji 2104 F81500%
FIH) QTL 25 R AT F 615 Fh ks , 08 TR T
BB R R,
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RRSHAET HRE  ANEFHEREE
BB B TR =B 5 BrbA T SEEe 3 AR R A A
XA EHRR R F ENERE B —E
HEMET RN ER, HREEREH30:1,
MEFERA P Ea 131 B, FT 68 £ 4R M
DNA, HHifs 76 B, i 55 B, F 28 Mi
EHRie% DNA B2 3EFT PCR 33 R B 4347
WM SR AR ] 9 35 AE BE RS AT, e B A R Ao
FR, I LMREL S F R B A v R4 A
TR, 24MREAETFRERESHFBEE. &%
R & EERBOT, E. THREREEFARNEE
BRI HTF AR, FREEET F,
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g, XA ICE AR R L e S NS
HEsfr AR 2R EREmE™
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1.2 A&

B4F 54 2 DNA 8532 B fe b4l By
BAHEL 0.5 ¢, MARER 0.5 mL(0.5% +—
Pl 2B 45200 wg/L H HEE K;0. 5 mol/L
EDTA) ,50 CiH4k, &R0 B/ K45 ( B/ FAh/
FEE ARG 25:24: 1) 4h4R 2 k. FiJC DNA
) RNA BRHALH &7 B RNA B R B/ /54
22 K, B EN GEP 50 mmol/L Tris-
Cl, pH 8. 0; 10 mmol/L. EDTA, 10 mmol/L
NaCl) , B3] OD,;, <0.05, MR ERREK TS T
KZEEVLVE, BOBRELBER, FHRBRMLH
0% LEBRGES, BB E LB, ZRT . HE
& 1/10 TE ZpRE#E, BT 4 CHRMRFEA.

PCR K _pAZ F PCR 3 52 i B R TR
25 pL, Hd PCR W % 18 pL (0. 25
mmol/L pH 8. 3 § Tris-Cl, 1. 25 mmol/L KCI,
0.037 5 mmol/L MgCl,, 2.5 x10"* Gelatin, 2.5
x10 *Tween, 2.5 x 10> NP40, dNTP £&-0. 005
mmol/L ) ; ZE 4 DNA £ 50 ng, S T E3| ¥ 1
pL( B 51914 10 pmolV/'L ) ,Taq REHE1
U, T4k #h 2 SRR ZE 25 pL, PCR R
FFF BB M 94 C,3 min; PCR B3RP 78 #
94 C,30 s ;3B k 54 C,30 s; FE/H 72 T,30 s; 2
11 38 MER, BJ5 72 CHEfH 5 min,

T3 7= My ke R PCR ¥ 3 )z i 7= ¥y %
1.5% BEISHHERIS & 3k AR ,200 V B3k 2 h,Gold
View 4t £a,, V2 By 4 B, SYNGENE B A
BAGEFHEIKSE R, 1 Gel Works 3443 (3.0 JiX
R)FTEBNY AT T TFESFYENZER
o

it AR PR R B ML, T B

EiaiN S =2 L F s R a7 N E - 355 g o= A
BB & A AL RS AL E H R (allele
frequency ,p) B 1 AN 3 — LB o G BRI B S
AEMEFEMEX HE, A FEEEEAMAE 2
BRI i L B R R B A 4 1
FE i b 2L R B 408 5 8t AR FE B I 5B, AU A
A e 2o 5k B e 1) 5 B R R i OB A
AR R] 352 A% BE B , 6 BROME M 1 ) 38t (R BE S A F
0.50 ~0.70 WHECAH, R+ &1 3 M HEE
(HLJ302, HLJ338, HLJ343) R E L4 5
B2 Y A R LR AR 7=

A TREERIAE RO FHEMEERNY

HREEENEERAMEGRABEREZR, &
WEANEEBEREERE R T RE, R e £
HEHARERGRAABERMK. AKX N:T = (X
=YY/ (s," +5,°)/n} JBREHE R 20 -2=18, 8
1 «=0.05,

2 4R

2.1 ERERIEERAE

AEMERREFN RS R, — 28
BARFRIER AR K AR B R, — RS R FRAE
AR R SRR B

FIF 28 PME P E AR LR E
BT AR B B A, T AR A M A Ak e
WG E 8 S EME T — MR G EE R /N T0. 2
KF 0.7 WHIR, v BBk 40 B, Tk
RIE) 30 BB, B BB MR
2.2 BREFEAFEE.FRNEENEE

M ERBAN T B AP, e BRI A
R IEEERAE 0.4 ~0.7 EENHITRCHEH T
304735 4, B FRIBEAEXEHEET R
Bk, B4 250 B FRFE—1 4 669 m* KT
WL BB EKCR, F IR E 389. 83 g; AINRET
EEBA BAZENEL 17 ~20 TH/K L HHE
F,EERERBHREARMESE ., 215 Jd,
EHIRE 2 640 g, B MAEF] 3 350 g,

2.3 FREBFESHEEEHEKS T

2007 ERK7E F R 15 A& at, W FR#ET
HERAGEFTN S, T EEE EIK, &
FH R KRR NERI B AR RS 120 BB
fERE#FE, BARERK 10 EMEELR/ 10
B &k E 0 $ & K& (HLI302, HLI338,
HLJ343) 3|75 1,

# 1 &R BN BRRA EEEHE MK
WA EKEERE, RARMIEEERE A
KHEFERN, BRAHBHEERERNERER
BZHMEEKEE B RTAERKMEREER D
KR, HPRERKI0 BA, FHRARER
A 1.7 A, s/ 10 B EA LSRR A
0.7 4. F TREHETRITHT, DA EREE R
PR X, MY, AR T = (X=-Y)/{(s" +
$,2)/n}HE, T=2.5a=0.05 BHE 2n -2
=18,#&H 1, =2.101,T=: , AE KK —H 5K
HhM—HAENEERNAUEE LREBESHZE
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10 BERRAEE)FHRE D 2 820 g,10 B
INMMREERE S 1 900 g, BB B X AR KR
R DL R Y = Y LL AR E R 48% , T I 25 Y
B 140% o LAEAEEE BT P4 2R 4

HEEM TR%,H302 1 T{E X 3.56, i K F ¢, =
2. 101, X AE A BT T A52.95, KF ¢,
=2, 101, XA E A BE TR, W H338 1 T {H
INF o, (B TR ERE BE TR

®1 VREGAERXS10 ER/MBFEFERFERE LHES
Tab.1 The genotypes linked with body weight dominant in 10 biggest and 10 smallest fish

k& FHE! genotypes & FH A genotypes

weight H302 H338 H343 weight H302 H338 H343
2850 + + + 1750 - + -
3150 + + + 1800 - - -
2700 - + + 1800 - - -
2850 - - - 1750 - - -
2800 + - - 1900 - + +
2650 + - + 2000 - - +
2900 + - - 2000 + - -
2800 + - - 2000 + + -
2800 + + + 2000 - - -
2700 + - - 2000 - - -

2.4 FoREFHEWENL

7E 2008 4EE R, LR MR ETE 3 200 g,
— BB, EFRERPERERKEERY
AMEIHH 28 M T E AR e FRE R B HAT
3T R _ B BRI B R S a R i, AT A
PRI EEE B B AR, 7EOR e B O AE BU 1Y ] B
PR B AN R (B E 17 3E L, 36 1 58 2 11 T
BEATRCHE, AT T 3 AL B, B ekt
R A P T REMR BT 2P,

3 itig

3.1 hERXEEERTHEM

SRR EHERRECERNHTSE
M RERE A —iRE", LR EE PR
HK QTL ARicE L R Y54 B9 5 77 W RS T ¢
AR ERER . FoFRTURIA XA (—
AMRE ) TR TSP i B B 8 T 5 T BUAS T AR
T, G, i o, W B e A A A T AR IS X
QTL R BB LA ME ™, BEEHK
REZLRERER R BRI, FHR R R E R K
HEZ, AERZERBTTHHHRER LR
B ASCHASERTRG AR S A (LS R R B
BEAT R R IR BARBUS T WP B 8RR BT
BARBEHAXIRCRERSHRERR R EUTERE
AR QTL 7347 s BRI AMAE M RAR DL

BHREAK SRR FEAR, B AN
AR FILREFTERRRIE, A A HB R
RYIBER . HP&%iHa1 B8R H338 Xtk kK
BA B& TR, RE AP H338 BA B
IR, R R RARIC A B R P R A R
—H
3.2 RE\EFFMHBECHABEITERANEX

FYEpICB R R R R SRR 85 IR18
R ET 4R BB BOR , X 78 KV &t
(Salmo salar) F11 W E B X} #F ( Fenneropenaeus
chinensis) S HIBE B BIFEHASH TR BE%
IKAE Sl i HE /N Ok AT M B IL , Y
HRICZ BIESE MAR 5% , 208 5 AR R 31 5%
EF R R T/ER . A5 FREE D
iR, EEE A RH A K FRIBE— s R
8, TR BUE BEAT R R BT , AR U R B AR AR T
MR 5 A S IR IR AR BE B, AR N MO B SR
TREFRARBE D TR R B B
BET FEEIVER
3.3 MASFIRCEFILERR

B TR BCA 2R IR B AR, R T o
TR E 7 AR S B R E R EW
R B X 38 % 2 5 B R R, BT AL B 1 2 S R LA
BN T i 2R, XS TIRCEEFT R
HIE A ABTE Z N T 3R A K T A EE TR
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PR, I RALE FREERESH —ERR
R, X RATRBAR T B — 6 EX R
RABFR BT R, ShRgE+ ML Finie
Ve B -0 AT LA R AR C 18 8 AR AT 3 T E
BHSEORER T ABEFKF,

MRS FIRETF BT RPIE R — 82
HHE I BB, B T 23 FEALE X
FRAETFRERB T, LHERET
R ZEARERB TR RS MBI E, IR
R TR S T S KB B 7 T R R BRI S5
L, W7 E BT FT B A0R 2 B A 2 B TAE“ R R
W R RE ST
3.4 SFRICEMTEEFEEERIMIRS

FRARPTROERRBRESE—EFHE, F
WA AR EM S 20T, mFRmER T
R HFR R, IR X T RER AT Y EARIE , BA
SAEER, THEEHRIEF R, DILEE, 2 Fisic
HATEA AR/ DR AR R
FIEEERE, LA 2 A 6 670 m® £ T LA
BULENZH R 20 T RAR —ERSF, J4E 7Y
KA 100 g, 3% 90% ¥k, B T 2 TR, 56 —4F
FEVHEE 1500 g FEHK 90% , BIFE &%
BHMEEES TR ERRARR, REER
RIBGREEE B HEAT T — AR, XA 4% 5 At
FEF B, BAic ot TR ARRK, IR
PIEARIEMHOX A4 KHL T AR R

PG FARIC T8 A LA, ) P M A 1 )
P18 FE R B R HEA T MR i P I T R — AT ATHY
EEBRER IR TIWDHHFR TR, EE
WER BEARHAGHTRBRSESF, BEFEN
R AL T RYCR B N B B, T AR 4
B BAr B ER R — A SR, R UG E
BT T AU I 228 DR B R A0 A7 38 4% 2L AR, FF A
o kiERE S T — UG &R M.
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Molecular markers associated with body weight of mirror carp
and selection and raising of progenies

SUN Xijao-wen, LU Cui-yun, CAO Ding-chen, Liang Li-qun
(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract ; It is the one of main directions for aquaculture breeding using molecular markers that stocks were
selected by the results of quantitative traits loci of economic traits. The main goal of our long term project is
to get a good variety with most economic traits in high quality by marker-assisted selection. We have
identified 6 microsatellite loci linked with body weight at high explained variation, and also found three of
these 6 loci are homozygous in experimental population in our previous works. In this paper, using other
three loci ( HLJ302, HLJ338, HLJ343) which associated with body weight of mirror carp in breeding
population, a group of mature mirror carp were selected and their progenies were also gotten. When the
progenies grow up, the genotypes of those progenies were analyzed with these three loci. This paper
compared the genotypes between 10 biggest fish and 10 smallest fish, the results showed that there are
significant difference on dominant genotype linked body weight between fast-growth population and slow-
growth population. The results showed that 10 biggest fish have the mean positive genotypes 1.7 for body
weight. Meanwhile, which proved these markers are effect for breeding again. A big population with these
positive dominant genotypes has been selected (also selected by good phenotypes such as good color, good
body figure etc) , and a big group of progenies of second generation has been produced. A new strain of
fast-growing and good-quality mirror carp has been raised.

Key words ; mirror carp; growth; molecular markers; selection



