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B E:AAMIESSHHTARRTES EAREFHTRAE
HEL RAS MU I EIR SN R TLEF 6 @ x EEGEH s (IEXH
), RIEEGE Q x BRI LI 6 (RZAE) #HTETLEE. 4R
BIR (1) IEAZH AP ACEEA T AN 24 & BE 435 0. 607 1,0.714 3
#0.681 8, L&(E B & EMKIK A 0.442 1,0.281 3 F10.553 5; 324
A EEAH TR A4 BE 2 54 0. 708 3.,0. 538 6710.743 8, 57
BEEMKIKN0.6735.0.3759 F10.624 1,%8 8 MiaBEEBREH
M. (2)IERAF 8 MLm RIHHERER 99.92% , 245 TR
BEXf %N 98.00% (EARHEA 95% ) 3 RATHH ,8 M i RITHEBR R A
99.99% , A5 FREEXTRA 99.00% (BFHEN 5% ). (3) KT
EAMTEIMCES %8 RHHRW, X 3.4.5.6.7.8 MA T ESRCH
A9 R HEBRZR AN T AT LR, G5 SRR, IE RS 1 A A 6

8 ANZ AN RIS | YRR IEF 45

KT U TE B RARE TR R R B8R 5
EHWFERESTFRETEAFELXZRY . B,
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T TRRBLEREDTTE, B LI 5 18 ) G
ZRAT A F W IS B L3R T 4 8 BORTE B Hp Y Jor
SR BEE A SR AEIS AR -

U RPR

1.1 ##

RIG YR H B VLK 7= B 53 B b A 6
i, It H &3 i FHRIg.

B TLEP AR Q@ x EE FidH & 10y IEACH : M
fal B a8 B, 38 1R 56 B TR E Gl @ x
VL S N RACH AT B I 12 B,
#EFRT72 B

FE i 3 BY B8 5%, IA BB 75% L FEW
1.5 mLELOAE 2 [EISE I ZE A -20 CrkFE1R
o
1.2 AHi&
1.2.1 P

1E R Z438 4 B FE A B 4 7 1 38 R BURE AL 38
[WipR7
1.2.2 DNA $2E

K- 7 kY R B I 41 DNA, 2835

ERRBE IS (VR BE 1% ) B TR 5850 ot BE ke

TN HC 2 B AR B2, FR RN 50 ng/ L ¥ BEAEy PCR
P 1 B
1.2.3 MTBEFIY

IERH R 8 XF 5] 44 7 A HLJES38
HLJ379. HLJ1120., HLJ1134, HLJ360, MFW24 .
MFW14 F1 MFW30, [z 32 44k FH 8 XF 5144371
HLJE538 . HLJ379 . HLJ1120 ., HLJ1134 . HLJ360 .,
HLJ693 \HLJ400 F1 MFW24 , W5 2 2 3% i 10 %o
HLJ'®! MFW 2%/ T & DNA 514, 5|4
RiA TAY TERBARRS A RAFE Ko
1.2.4 PCR "1

PCR R WA Z J7 25 L, S48 DNA 30 ~ 50
ng,10 xbuffer 1.5 pL,dNTP 0.3 pL(200 pmol/
L),Taq F§ 0. 075 pL(5 U/pL,Takara), || Fiif
B4 0.5 pL(10 wmol/uL) . I 4514 H:95
CHIASE: 5 min; 94 CAEME: 30 5,54 ~66 °C3B &
30 5,72 CHEMH 30 s,25 ME; 72 CJ5 1M 7
min,4 CZ& I ER B
1.2.5 Mk KREER

PCR " 34714 2% WIS b 5% 5 Fi Dk A
J& , 7€ 8% WIHEZE PE R N I IE R SR BE | 100 V 1
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¥k 8 h, 4R YL g {4, , & Epson perfection V100 photo
AR RO RIS R
1.2.6 FREENT

K F Gel-pro 4. 5 B4t Ha, Uk [ 1% 47 2 A
5381, R Popgene B4 AT R 138 1% M
SR T ERH AP I A G B (H, ) ARG
BE(H,) GFEEFE(A) B REEAFEFL(N,)
ZHFEREE(CH) .

% CERVUS 3. 0 {4 B @RI R R R LK
R REX g — A B B R R AT AT, AR
1% LOD {H 34— MAR SR %
1.2.7 ST EFMEES $ERRLR BT

MIERZHM M T ERCH G EERRR
BT T BV, A CERVUS 3 .0 #4371+ 55

FE3.4.5.6.7.8 X5 &M4T, RiTHHERR =R
(CPE) KRAE FARIIEX %,
2 4 R

2.1 WIDEFHEER

IERIHE 5 A B 8 X i L2593
REY St H W4, JF BRI IR M, 51 R 235
iz Sve Sk & EMER SV SISV S NAN
ZRUE, 5 THEM, BkERWE 1
;@ZM . Qt;wwﬁme

1 HLJ1134 5| EERZARNY EEE
Fig.1 Demonstration of primer HLJ1134 in obverse

cross combination
P. marker( pBR322/Msp [ ) ; M. B4 ; F. &4 ; Z. FR,

2.2 EESHEHEER

FEPI 23R, IE 3 4 ACBEAS F AR,
SR BB 3.714 3.1.714 3 F14.428 6;
RAELH 435 5. 500 0.2.500 0 F15.750 0, IF
R A EEAS AR RS o B B B R
2.717 6.1.714 3 F1 3. 381 1; R &4 H 43 51K
3.7884.2.148 1 f13.404 1,

BSR4 H A B A F AR I 24 & BE 43 ) Ry
0.607 1.0.714 3 F1 0. 681 8; Jz 32 4+ 451 K
0.708 3.0.538 6 F10.743 8, IEAL A FEAFn
FREFEZEE 2510 0.579 8.0.714 3 Fi
0.677 5; )32 40+ 4 % &y 0. 748 6.0. 477 6 #il
0.673 2,
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EXARXRBEAMFREEEETEN
0.442 1.0.281 3 F1 0. 553 5; ] & 4 43 51 Ky
0.6735.0.3759 f10.624 1(F 1),

F1 ERFZHBEREESHFERER

Tab.1 The genetic diversity indices of reciprocal
hybrid populations

IEACH A
BA XA FR BA Xk FR

2.5000 5.5000 5.7500
2.148 1 3.788 4 3.404 1
0.5386 0.708 3 0.743 8

A 17143 3.7143 4.4286
N, 1.7143 2.7176 3.3811
H, 0.7143 0.6071 0.681 8
H, 0.7143 0.5798 0.6675 0.4776 0.7486 0.6732
Cp; 0.2813 0.4421 0.5535 0.3759 0.6735 0.624 1

T AL SFOLEE BN, A BE LSRRG H, A5 BE 5 H, -

BURGEE; Co. ZHEE AR

2.3 ETETEER

IEACH A, g VT B e M £a 1 R, 1 R i
Hfa 8 2, SR P VLB M £ 55 1 ) A A £ 2 3R
T 56 B ,8 A BiTHHEBRZE R 99.92% , B4
HFRMECX 3K 98.00% (BFEH 95% ) ;)X
R R E G 7 R, R VLR A A 12
B, T M £ 5 PR VT B A £ AT AR 72
BB ,8 M BT HEBR R A 99.99% , FEAHFA
HIECRT 3R 99.00% (‘BAFEE N 95% ,3K2) .
2.4 RFIERICHELELEXR

ERAH 8N BIMEDRERERER/D
B (% 3) , H/NEIRATHIE3.4.5.6.7 .8 Ml

F*2 ERZTHM S MImRiTHRREM
RESFREE X
Tab.2 Accumulative exclusion rate of eight sites and

assignment rate of two cross combinations

Wi H 1E3C4 KA
FiTHERR R 99.92% 99.99%
(o 98.00% 99.00%

PEMCHTETEE. £ 3 M B ERIEF
WA REREBCN 6, 28 EE & &HER0.725 7
HIE T, RitHEERFE (CPE) 25 97.95% , %A
S5PREETR R 14.00% . 75 4 MY T EFRIC
FHEMEEBE 6, ZDEESENEN
0.734 THIELL T, BitHEBR %N 99.53% , A
H5FRMBECXTEH 26.00% , 7£ 5 Mg B ERIC
SR EMNEEEN 4.8, S EESENMEN
0.649 611 LT, Bt HERRZE N 99. 44% , A
57BN H 26.00% . 1 6 % B EKRD
FHEMERB NS, ZDEESENEN
0.668 3IELL T, RitHEBR RN 99.87% , FE A
HFRMBZN 98.00% 7€ 7 MM B EFR
SER AN EE R 4.57, R EBSEHE R
0.618 3IFIELL T, BitHERRZE N 99.91% , A
H5FREEXT A0 98.00% . 8 Mt BitHE
BREEN 99.92% , kA5 FRMBLXT Ny 98.00%
(F4.E2), ULBERERFEYIN9S% .

®3 ERZAHSMIRSTEEIEHXI/MRF

Tab.3 PIC of eight sites in large to small order of two cross combinations

i H ZEFERER
IEARRH MFW14 HLJ360 HLJ1134 MFW24 HLJES38 HLJ379 HLJ1120 MFW30
0.762 0 0.750 0 0.7450 0.683 0 0.584 0 0.487 0 0.318 0 0.162 0
KA HLJ1134 HLJ360 HLJ400 MFW24 HLJ1120 HLJE538 HLJ693 HLJ379
0.8320 0.8170 0.759 0 0.7250 0.6150 0.5390 0.487 0 0.460 0

x4 EXEFRESIWE B R ITHER RN
RE5FREE X
Tab.4 Accumulative exclusion rate and assignment rate

of different primer numbers in obverse cross combinations

519
A

it
HiBRR
FiXf 14.00% 26.00% 26.00%

RAEZHF 8 M EMEZEHEBTRERND
JBFF (5 3) , B/ZNEIR 7351 3.4.5.6.7.8 M

3 4 5 6 7 8

97.95% 99.53% 99.44% 99.87% 99.91% 9.92%

98.00% 98.00% 98.00%

PERMCHIT R TR, £ 3 MU B AR ICF
PSR REON 8, 28 F B & BIE 0.802 6
MTROLT , RITHERR R 99.55% , R A5 TN
FCXTHH 0, 76 4 MU TP ER S %A E 5
N8, ZEFEREFRMEN0.783 1 WL T, R
THHERRR N 99.89% , 32 A 5T BLXT &4 0,
7E S MU TR F R F MR RN 7.6, 28
ERSEIEN 0.749 5 MIFHL T, RITHEER R
N 99.95% , KA G TAMEX RN 1.00% . 1E
6 ME TLEVMCFSF AL EEF BN 7. 33, 25
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EEEWMERN0.714 5 IFHLT, RITHHERRRA
99.98% ,FEAE TAUHI LY F oy 44.00% ., 7E 7
MU TEARCFRFAEEE LY 6.86, 25 E R
HRIMEN 0. 682 0 WIFAL T, RITHEER RN
99.99% , A5 TAUHI B X Ry 89.00% . 8 1
PR ICH R HEBR R 99.99% , A 5T
REBCXT RN 99.00% (% 5. B 3) . KL EEHLE
{5 95.00% ,

120. 00
100. 00

80. 00
60. 00
40. 00

20.00f .-

Rt H KB /%
&
b
¢

T2 s i s e
SI9%CH /%

2 EXHEFRFESIME B RITHRR X
MEXSFREOE X
Fig 2 Accumulative exclusion rate of eight sites and
assignment rate of two cross combination

in obverse cross combinations

x5 RIXAFFESIUHBERITHRE
MERSFREEITE
Tab.5 Accumulative exclusion rate and assignment rate

of different primer numbers in inverse cross combination

5195 H 3 4 5 6 7 8
BHHERR R 99.55%99.89% 99.95% 99.98% 99.99% 99. 99%

Fex

0.00% 0.00% 1.00% 44.00% 89.00% 99.00%

120. 00
£ 100. 00
& 80.00
E 60. 00 — BRI
ﬁ wol o At %
ﬁ 20. 00
B 0
1 2 3 4 5 6
519%H /5t
B3 EZARESIMEEMNRITHRE
MEXSFREEITE

Fig 3 Accumulative exclusion rate of eight sites and
assignment rate of two cross groups in inverse

cross combination

http: //www. shhydxxb. com

33

3.1 ERFRAMEESHEEDIN

EXATFRESFEESENO0.553, KT
BEA 0. 281 FIALA 0. 442; R sc A b 0K
0.624 , Kk FH7 0.375 Ti/DFRA 0. 673, 3R
BOTSEIN 455 482 i f) i 5 5 [ 28 S 7 B 1R A1)
ZBEE TR, AR5 P 4 2238 B
KT 0.5, RIER LA FAREHEEF7E
BE, BARENEZSE.

REEREERAETRN A —NEESH.
BRI I BB 1 35 4% 25 4 72 S5 AR BE A 7 11K
AR, RN ABHRR B SRR )
2 BRI — B . AR IE R A
FARIMZA B 0.681 8 ,/NFHEA 0.714 3 T
KFARLA0.607 1, KM HFRMMZLE BN
0.743 8, K T4 0.538 6 FIX4<0.708 3, A&
HFRMZE BB & FRGE, 1 1E 3 4 7E DGR
afE, FRIOKE ERTRAT R TAA, 2
WHEHE, T2 EXHAFHEREARE 1 A4
&, H A ESRTREA, AR ESICGER
A, W FRYFE/ TRZHEABEER,
BEZHEENMFEE. AMRERSHE LAY
2= B fig e T B S 1 I e s AR
RN ZFETE S T PR A BEA, 2438 — A
A 24 A R PR 4518 —3
3.2 ERFRAFEFEEHDW

VANKAN #1 FADDY " B 58 2 B, 24 HERR R
7 99% BT AT SEME R 98% ~99% , T X4 HEBR 3
FEAKE] 90% LAF , HA 20% RFAAF BT, Al fE i
AR T, B — 28 1 5 2 i TR 7 S
TR ARYEEACH E bR, S ACHE B Ze ik 5]
99.73% , A INEA EMNE R, LEE #1 CHO™!
NFH 14 Xt SR T RSP difh DT 58,
SR IR T EARCIE R 5 E P 7, HEBR
N 99.98% . AR R 17 ST ESY
Xf 26 BRAANBEWMZ LB RER#FTEE, %
HEHERR K 99. 85% , 524> W] T I M A%
RBRRMEE I RFRSD, IERZHM 8
AL BT HERR R 435128 99.92% F1 99. 99% ,
ROR B, %8 45 R 4 538 B 98, 00% AN
99.00% .iX5 VANKAN #1 FADDY"®) J LEE F1
CHO ™ B 5E 518 H—BLo
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3.3 HMIEHRIEHSLEEERENXR

{5 PR T 43 AT, — R Y00 09 388 A JEE o7 B
% BB IER A 25 R R ; R B, B 8
MR AP EAE REMERBEE , 5B IERL
LR R A FE . ELLEGREN %2 B4y
W, HE 5 MEBEMS(BME 6 MU ER
SR ) AT HERR 33K 98% LU b, A 10 M
PEANLSHEBRFRATIX 99.99%  FEAWIF H, Xt
HFRRCHERL THMEERICR S L TR
RAMBITEEREKN, 7 6 ME P EVRC, P
SAEREECH 5, 2B EE S RIEN 0.668 3
BT, BIHHERR RN 99.87% , 3645 FR A
Xt AT LAAH] 98.00% , 5 7.8 MBI HFMGT
s RHEA B, X SRKEE D X TRT
RREH, FERAABR DR EFETRRR
WEH 5 ~ 9 MRic GBS BH -8 7
RASHH, SCEEA AN, 84 Fh AT BEACBERT H 16
BT, 7 6 M PRI, BitHBRE N
99.98% , A SR EXT RN 44.00% , 7E 7
ME T ERCE, BIHHEBRZEH 99.99% , (45
TFRIGFT N 89.00% . 7E 8 MY P ERICH
BIHHERR N 99.99% , A5 FR MBI Fh
99.00% , Z5RFH R FARFARK AN, TE
FERESHEEFEENM T R CA BEL B
SRR, AREHIERSCHFIH 6 ~8
NEBHERIFHEI YRR IEMLEE. SRMkK
HH S e AR X 2 R B HR A 0 11
N, EE T AP ERET 95% U EHHER R, &
DRE6NERNEZSEM TR YLt —
#,3F5 MACAVOY H1 WOOD™ 7 16 A HEAR,
124 AN FRIBH T3 H B B ERICES % &
BRXR MR, B AR A ML
B, FTEEERIRRNEEHRE, FEI
AL 9 AL B ERRIE
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Parentage identification of Heilongjiang wild carp and German mirror carp
cross combinations on microsatellite DNA markers

GE Hui-zheng"?, JIA Zhi-ying', LI Chi-tao', BAI Ying-ying'*, WU Yao'**, SHI Lian-yu'
(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, Heilongjiang, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: A set of 8 microsatellite markers were used for parentage identification in obverse cross group of
Heilongjiang carp @ X German mirror carp & , and inverse cross group of German mirror carp @ X
Heilongjiang carp & . The results showed that; (1) observed heterozygosity values of parents and offspring
were 0.607 1, 0.714 3, 0.681 8 and 0.708 3, 0.538 6, 0.743 8, and polymorphism information content
were 0.442 1, 0.281 3, 0.553 5 and 0.673 5, 0.3759, 0.624 1 in two groups, indicating that all 8 mic-
rosatellite loci showed polymorphism. (2) In the obverse cross group, the accumulative exclusion rate using 8
microsatellite loci was 99. 92% and the appraisal ability was 98. 00% while confidence was 95% . In the
inverse cross group, the accumulative exclusion rate was 99.99% and the appraisal ability was 99.00% . (3)
about relation between microsatellite markers and appraisal ability, we compared the accumulative exclusion
rates and the appraisal ability using 3, 4, 5, 6, 7, 8 microsatellite markers. 6 and 8 high polymorphism
markers were successfully applied in paternity determination of two cross groups.

Key words: common carp; microsatellite polymorphism; paternity identification; genetic structure

http: //www. shhydxxb. com



	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf

