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RBEXTAT B FALR SR BRI SR

1 ARSIk
1.1 ##

6 PR JLANEEXT AT (4 BHEARF1 6 F2 M
IREFR) REBHEEET T O, XA A
754 A.B.C.D.E.F, K A #1 B,C 1D 533

AR, B RAE TR BAME, BUL
RERFET 5% ERPERELRE,
1.2 FHE

A HADNA R  JLYNEERXTIFEE A
DNA 25Uk FH A B 5l 3835, A 1. 5% B3R

BREEE S L LA , 2 e e BT RIvR B, —20 €

AL

WEERR  FERANTANLNENIFR T
B3 YF515% Meehan &7 (% 1),

R1 RAyIx IR TR EEATRY 5| 9 FF 51 F1 R HAFAE

Tab.1 Primer sequences and its characteristics of microsatellite loci in Pacific white shrimp

Genebank

BRERL ERARM3IH(5—") BARE(T) BB
loci forward and reverse primer(5’'—3") Tm Genebfmk
accession
TUMXL5. 45 F: TTTGTCGTTTGTCTTTCTCC R: AGTAACTTACGTGAATGCTTGG 54 AF360025
TUMXL5. 66 F: GGGGCACTGAGACGAGTAAG R: CCGTTTTATCAGTCTCCATATACGA 60 AF360027
TUMXL6. 124 F: GAAGTGCTTCAGTTGGCGAC R: CCGGATATCTGTTGCGTTTC 55 AF360029
TUMXL7.121 F: GGCACACTGTTTAGTCCTCG R: CGAACAGAATGGCAGAGGAG 56 AF360043
TUMXLY7. 56 F. CCATGGCTTTCCTCTTCTTTC R: AGGTAGGGAAGTCGTGAGGG 62 AF360055
TUMXILA. 32 F: TTACCGCCTAAGAGCGAATG R: TGTCCTTTCGTACCAGTCAAG 56 AF360080
TUMXLI10.411 F: AGCACCTAGCACTTGCTGAAC R: AGAGACTCACATCCTCATCCTC 52 AF360004

&E:F. ER5IYR. KA

Notes :F. forward primer;R. reverse primer

PCR ¥# 50 &1 PCR (20 pL)
£145 20 ng BEPFE 4 DNA, 10 pmol B3| 47,1 x
Buffer,2. 5 pmol MgCl,, 0. 2 pmol dNTPs, Taq
DNA 48 1 U, PCR 494 T 40 s,1E
HiB KR 40 5,72 CTHEK 40 s,—3E 35 MEF;
72 C 10 min;4 THRIE, PCR F=¥7E 8% KIIEAE
TR IG5, EB Jufa . FBER B SR &
G,

EARD B FRSH FI i Quantity
one 34 (Bio RAD AH]) X} 6 P~ &M 108 1~F
AR, AR R R FERLE 7 MU P E AL
EREFRBHRIT. BIEESENFFNAERE
HEER, FHTATRKIE. REEEHERER
AE ], F§ CERVUS ( Version 3.0) ™ # {44y
R AP SFMEENEE AR,
THHEBERAE(H) . FHEZXUEEREEE
(PIC) %240, 3t Bt E 7 M T E A% 108 4~

FARARE B3 HEBRE R

BAREE SRS BN RRMER
fEH G, 1,6 MR A 108 NMFRAMEKER G,
o B G, A G, FEFALEF A F B, F
PR RAE, PHESUHBERSE, H#X G,
R BAPEAEES G, MRECRT 5
7, WERACE R S B ER

RENV  RIERFEERBINER, @
{4 Popgene!”! T B 5 R K9 Nei KM 1EHE
B U UPGMA i 07 ik 64T B R4 DL R A
i Genepop'™ 3B A A5 B E 1B Frr Fis
Fa % 6 NRANTA TREMRB B IL 531

2 HRSHH
2.1 RKGER

ERorHIKENE A 1, SRR, 8RR
TREEFESERNEF TS
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100 bp

E1 W®IE5[% TUMXLT. 121 £X & E §#EH% PAGE Eig
Fig.1 Some PAGE results amplified by TUMXL7.121 primer pairs in family E

ARG PIX RETE R e R R R B R A

R R RO L, NRPRITTLE
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CARARTIMUIERHFROERR S BHER
Tab.2 Genotype segregation of offspring at 7 microsatellite loci in each family

B, Bling| ¥t TUMXLY. 56 7E X & B g
480 bp Ky Jr Br, M £ HAB R R B8R , A H %
UK KR B,

FEEER

¥F  EEE parental genotype FREAD W
family loci i B offspring genotype
sire dam
A TUMXLS5. 45 165/165 149/177 149/165(8)  165/177(10) ®
TUMXLS5. 66 284/254 284/254 284/254(6)  254/254(10)  284/284(2) NS
TUMXL6. 124 156/150 156/150 156/150(14)  156/156(4) NS
TUMXL7.121 222/222 222/257 222/257(5)  222/222(13) NS
TUMXLY?. 56 413/394 444/444 413/444(7)  394/444(11) ®
TUMXLAS. 32 228/210 238/210 238/228(13)  228/210(5) ®
TUMXLI10.411 194/178 194/184 194/184(6) 184/178(5) 194/178(2) 194/194(5) NS
B TUMXLS5. 45 165/165 149/165 165/165(8)  149/165(10) NS
TUMXLS5. 66 284/254 247/254 284/254(7) 284/247(4) 254/254(3) 254/247(4) NS
TUMXL6. 124 156/150 156/150 156/150(7) 156/156(8) 150/150(3) NS
TUMXL7.121 222/222 222/257 257/222(8)  222/222(10) NS
TUMXLY?. 56 413/394 480/435 394/435(5) 394/480(3) 480/413(7) 413/435(3) NS
TUMXLAS. 32 228/210 228/220 228/228(6) 228/220(6) 228/210(5) 220/210(1) NS
TUMXLI10.411 194/178 194/165 194/178(4) 178/165(2)  194/194(10)  194/165(2) NS
C TUMXLS5. 45 171/161 171/161 171/171(7) 171/161(6) 161/161(5) NS
TUMXLS5. 66 240/254 240/254 254/254(3)  254/240(11)  240/240(4) NS
TUMXL6. 124 162/162 162/150 162/162(9) 162/150(9) NS
TUMXL7.121 204/228 243/228 243/228(9) 228/228(8) 228/204(1) NS
TUMXLY?. 56 444/492 427/444 444/492(7)  444/444(10)  444/427(1) NS
TUMXLAS. 32 228/210 228/228 228/228(10)  228/210(10) NS
TUMXLI10.411 184/194 161/194 194/194(8) 184/194(2) 161/194(4) 184/161(4) NS
D TUMXLS5. 45 171/161 171/161 171/171(4)  171/161(13)  161/161(1) NS
TUMXLS5. 66 240/254 240/254 254/254(4) 254/240(5) 240/240(9) NS
TUMXL6. 124 162/162 162/162 162/162(18) NS
TUMXL7.121 204/228 243/228 228/228(3) 228/204(4) 243/228(6) 243/204(5) NS
TUMXLY?. 56 444/492 492/467 444/467(3) 444/492(5) 492/467(3) 492/492(7) NS
TUMXLAS. 32 228/210 228/228 210/228(7)  228/228(11) NS
TUMXLI10.411 184/194 184/194 184/184(7) 194/194(6) 184/194(5) NS
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E TUMXLS5. 45 165/177 149/165 177/165(9)  165/165(7)  149/165(2) NS
TUMXLS. 66 276/265 276/254 276/265(5)  265/254(5)  276/276(6)  276/254(2) NS

TUMXLS. 124 162/162 162/150 162/162(12)  162/150(6) NS
TUMXL7.121 191/228 228/243 243/228(5)  228/228(7)  243/191(2)  191/228(4) NS

TUMXLT. 56 444/403 427/359 444/427(9)  403/359(4)  403/427(4)  359/444(1) *

TUMXLS. 32 224/210 224/210 224/224(15)  210/210(3) NS
TUMXL10.411  178/189 178/189 178/189(5)  189/189(9)  178/178(4) NS

F TUMXLS5. 45 149/161 161/177 161/177(11)  149/161(3)  161/161(4) NS
TUMXLS. 66 247/247 276/234 276/247(11)  247/234(7) .

TUMXLS. 124 162/162 156/162 162/162(4)  162/156(14) NS
TUMXL7.121  216/243 191/191 191/216(7)  191/243(11) .
TUMXLT. 56 444/403 427/444 444/444(5)  427/444(8)  444/403(3)  427/403(2) NS

TUMXLS. 32 228/228 228/210 228/228(4)  228/210(14) NS
TUMXL10.411  194/184 184/178 194/184(5)  194/178(5)  178/184(2)  184/184(6) NS

E: =« R RE H-W T4
Notes: % = denotes deviation from H-W equilibrium
2.3 FRAH

REEFPBHOER, B RANTRNME
ERASHRAMBEREFEIYE, 7 M
E A R EHEBR R A 2 BT

E .28 45 61
N—E . %Q\\
BgE o1 —
“r= \\\'\_\
T2 o.01 | ~NE-1P
™S ~+NE-2P
=2 <0001 “NEPP
50
g \
=]
 0.0001

B ¥ number of loci

H2 71HIEECHRITIEHGREERNEE
NE-1P,NE-2P,NE-PP 4y HI U588 —F 4, 58 R A MIGE
Fig.2 Combined non-exclusion probability
logarithmic graph of 7 microsatellite markers
NE-1P,NE-2P, NE-PP represent first parent, second parent and

parent pair respectively

MEFRAIT LIS, FEE M P2 A 5 E
B, BB — AR B R A DGER BT HEHERR AR
BB TR, I A XGER T R, 8 ZEARK
2 B—EARRNE, T AT E R EHERR R
AR —3EAN 5. 46E-2 , 55 — 324 6. 18E-3 FIXL
5 1.8E-04, FrLAZEXCGEZE HAEE B IO
F,7 M T ETE 95% KB 5 X 8 P BT HERRAR
FERF 0.99, I HEEBRX 6 NMRESF
2.4 6 A REMAGRITIREE SHEDI T

G, 5G, RpsfEEAInE3, G Rk
T 44 AN EE 75 FpRLE R S A
WM EFEBENG6 27, FHNELAE N
0.733, FHAZREFEETEN0.695, G, T
WA BN BN IR EE N 6. 14, XA A
AEN0.786, FHERMFERTEN0.709, G,
RE G, RFTA BN IE A B B BexT e o
W REN,G, RIMBERABFERES T G, .

x3 G G RNBEEERURAEEMCHERS EHEX B2
Tab.3 Genetic variation through consecutive generations( G, and G, ) and heterogeneity
analysis for pairwise comparisons of expected heterozygosities (H,) of all loci

JEE i Go

G,

loci H, H, H, H, Gy-G, (H,)
TUMXL5. 45 0.900 0.832 0.667 0.784
TUMXL5. 66 0.900 0.837 0.620 0.782
TUMXLE6. 124 0.600 0.626 0.463 0.643
TUMXL7. 121 0.800 0.863 0.620 0.788
TUMXL7.56 0.900 0.863 0.796 0.796
TUMXILA. 32 0.700 0.679 0.546 0.625
TUMXLI10. 411 1.000 0. 800 0.481 0.715
FI9fE 0.8286(0.1380) 0.7857(0.0947) 0.5990(0.1151) 0.7332(0.0731) P=0.0059*%"*

mean( std)

T+« RREFREE P<0.01

Notes; = = denotes significant difference( P <0.01)
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2.5 BEkEfESUL
EXRBHTHE M HEREER
B, ERE MR ZERE B
BN F R B FAEEE R EXREE B
THREMHNIEREEEE MR ER S
oo
IS AN B RIS P Fis Fa i

BRI B 74k, 6 N KRB LG EM IR FR
BB AL g BY F-statistics Z3pHT45 R 3K 4, %4
FEATREAGS, AMAHB/H Fo &
—0.3171~0.118 2, E¥{H K - 0. 210 7; F 78
0.043 2 ~0.356 5, F-H{H Jy 0. 223 2, B RENIHY
HBAEALIE B F 78 0.270 3 ~0.465 4, EH1404k
F¥ R 0.358 4,

F4 N RENAMNRNIRNFR BB KR F-statistics T4 F

Tab.4 F-statistics analysis of the offspring of all six Lifopenaeus vannamei families

LR FEEAREEZ R HIEERE FE LR
loci Fys Fr For
TUMXL5. 45 -0.315 4 0.192 8 0.386 3
TUMXL5. 66 -0.127 7 0.249 8 0.334 8
TUMXL6. 124 -0.3199 0.294 4 0.465 4
TUMXL7?.121 -0.307 7 0.269 0 0.441 0
TUMXL7.56 -0.3171 0.043 2 0.273 6
TUMXILS. 32 -0.264 8 0.174 6 0.347 4
TUMXLI10.411 0.118 2 0.356 5 0.270 3
All -0.210 7 0.223 2 0.358 4

¥ B {37 5 AR 4R Raymond 2" 470 ANOVA &

Notes ; One loci estimates following standard ANOVA as in Raymond ez al. [

2.6 BESH

R4 Nei FKH A% 6 5 FRIH 3515 BE B o
B (F5), FIFH UPGMA J5 it gt s S R B
WE(E3), &REx, BREAERAMXR, KA

C 1 D Z [6] 8932 AR B B /N, R DM B i, 3R A
—RK,RXKRAMBRZ, BAH—K; KR CHMD
SERGEHASFRS, BA5 ANMB RS,

RS5 AR 6 KR ERYEFERACEEY

Tab.5 Genetic distance and genetic identity among 6 Lifopenaeus vannamei families

%{?ﬂ A B C D E F
family
A 0.868 2 0.440 8 0.3279 0.2477 0.414 0
B 0.1413 0.3530 0.292 6 0.2157 0.332 2
C 0.819 2 1.0412 0.888 8 0.406 0 0.602 3
D 1.1151 1.2289 0.1179 0.3520 0.588 4
E 1.395 4 1.534 0 0.901 4 1. 0442 0.396 9
F 0.881 8 1.1021 0.507 0 0.530 3 0.924 1
T AR I A RS, AR T 7R R IR
Notes:Nei’ s genetic identity (above diagonal) and genetic distance (below diagonal)
A Yy, \/\
LB 3 g
_ C
D
o s mEHH
E HMEERICHAA RS HEREEEK, B

—_—
10

B3 AR 6 MK FE UPGMA H
Fig.3 UPGMA dendragram among 6
Litopenaeus vannamei families

SEBHEAE, T R s R R
EESM S RELEP Y (BEETFLEE).
SRAG S HEEHER T EHNHE, T
S DL ESTIF R T M E IR
Z NSRRI CERVUS 44097 2B M 10
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MEPEEFEA AP EBMESTHERIER
il 6 MHITHA 5IRA A1 BRHBRR R 7
0.99, AR HH 7 M T EL S BiH R E
WAE0.99, FEXCRFEMER T, BB X 43 6 4~
RFR. EBMUFERER(PIC) REEFCESM
BIEFRYTEHR. Bostein 2148 45 8 2 AR 7R
ERRNERERBERI, PIC > 0.5 B EE
£7,0.25 < PIC < 0.5 B ELE, PIC <
0.25 By AR E £ 25, REE M 40 Mg P E BEAL
Wik 7 A ZARMEE (0. 577 ~0.774) B AL
T LRI SRS T, ENREAH R T
THERNE 6 NMRAPEILBHYER, [,
I 6 MRAEARARERBMFRZEEF LR
IEHHENT 4 NROARKEFRR, BIEEARTARX R
MEREEWER, ROTT LR FRAMER 2
FLAE R R R, THRENHWFEERXEXE
ENEH TAEBRAREENE L,

AR, BOMDTEENELBRAZAT B
ZF{RE Hardy-Weinberg Y45 (P <0.05) , WL 2%
AEENPERAEER, RALEMN AT,
XAREH PR E R (1) RBRRAR 2R
XK, FHEA LR, B, AfF & Hardy-
Weinberg V-4 ; (2) HEARER/N, GuitiRZEE B
O DA RENESRE Y G REES N 4
KK, XEERH A B.CH D HEFHEER
EHEK . XETREEMMIERMEEN G,
R RBRES Hardy-Weinberg PR EEIRH,
MARTREFMER, BN G, {F G, RPAE
A ER A EE
3.2 EEEHMETH

WM 2= A R — A 22 B F B A LER
AMEBE, ©SHEBEAA EMI, BEZHEARK/
FRARMEM, ARG EELEENRE A
AERGEHERAE, PN —EEEPREL
it HH B — M7 S B BN TR RIS 22 R A A
R, BEMEE R E &K EEEA S Hardy-
Weinberg V- ¥ Rl $& T HEBHREE, B2
P R Z A B B R E B oA SE R B e A, X
PREFAEE ZH, BRERBENZmE /],
HWHERESHEN RGN, RS Rt
BRI — AR, Nei &R E R
WG SE 38 FAE/MEAR P RDRIEM R B 22 5
Ko AR G, KA P HEAEEED

ZRT G R, XFEW G, REERBREESHEEELL
G, RFEE, XU A— I HAK/NHRAEZ T —
RATLIEH R REZ LS TR,
3.3 BEBEOUMBESH

Fig F P AR WA M Z T B 38 RO
BB RREE AR, N TMBUETE R -1 ~
1, %0 FoRE ik B2 W IEE R, R R BEEK
P AR B EE , AN AR B Y S (B B, R Y
WMz A ERTHEREE, MERHENGFE
ER  ATEAA N Fis A, B G, BEkR
RAEMB L, ERWIERE D, Fr A IEE, 3L
BRRBRE R E — R ERIER, B kS
A HER—EBRENEE,

BRI (Fo ) B RS BZ 4k
W BLEIR, B Fo(H7E0 ~0. 05, MR HA
WA R AFEDLH ForfHAE0.05 ~0.15, 25
Bl #F Fo fHTE 0. 15 ~ 0.25, M| 2 & B 43
W, AP PRI For FHIE Y 0.358 4,
BTEE b, XTHTARBREZHTA
TERZRBHRRAR, &S A AR R
B, BP 6 MR ABED AL 6 NEHE

REMNERBER 6N RAEARRH 4 KE, K
AREMF SRR A—K, ZRAMB REACH
DaRERANA—HK, BARRAMBERXARC
D 43 FIFEH — AR, R FIH X R, AR
MRS, RS XA, , R E—&E, 5%
HAF , BERFRELNMDEFL,

4 NG

BEEAENMTEN A REBRMIHBER
JUAEEXTIR T Fhad 72 b R IT 18 % WE E — 2B BT 5T
THERIRE, REEZHHIERCER LT R
B R, BABE AR DR IIERE B
R RN I 2R ICA BE & BT A R, Bt
B LEEERETHIRTRERE— S8
I HA BRSOk I T AR SR
o ABIIETRLER 7 M D 2R LR HELT
6 MRAMLEE, I HegBx BT B3 %
ZRPEBATIEN , R T B BORFEXHF & il
B R—ME IS TAEYETR,

B X #) & CSIRO #9 2 % Bk L #IE
B A RBEGETERL,
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Kinship analysis and genetic variation monitoring in Lifopenaeus vannamei
breeding program using microsatellite DNA markers

WANG Xia'?, LIU Xiao-lin', ZHANG Ji-quan®,
ZHANG Cheng-song”, HUANG Hao’, XIANG Jian-hai’
(1. College of Animal Science and Technology, Northwest Agriculture and Forestry University, Yangling 712100, China;
2. Insititute of Oceanology ,Chinese Academy of Sciences, Qingdao 266071, China;
3. Nanjiang Marine Biotechnology Company Limited, Sanya 572000, China)

Abstract ; Genotype segregation of parents livestocks ( G, generation) and their offspring ( G, generation) of
6 Litopenaeus vannamei families was analyzed on basis of 7 microsatellite DNA markers. In addition,
heterogeneity analysis for pairwise comparisons of expected heterozygosities ( H,) of all loci between G, and
G, was carried out and genetic differentiation through F-statistics at each locus in G, population was expected
to monitor genetic variation in Litopenaeus vannamei breeding. The results showed that 44 alleles were
detected in total across 7 loci assayed, mean number per locus, mean expected heterozygosity and mean
polymorphism information content of G, generation were 6. 14, 0. 786 and 0. 709 respectively, and those of
G, generation were 6. 27, 0. 733 and 0. 695 respectively. The combined exclusion probability of 7
microsatellite markers arrived at 0. 99 and could seperate all 6 families with known parent. Heterogeneity
analysis for pairwise comparisons of expected H, of all loci between G, and G, indicated that H, of G, was
significantly higher than G, (P <0.01). Fg; of G, per locus ranged from 0.270 3 to 0. 465 4 and average
was (. 358 4 which meant that genetic differentiation in its sub-population was high. The UPGMA analysis
based on six families genetic distances showed all individuals of G, generation could be classified into 4
categories. Similarly to families C and D, families A and B sharing father had high similarity coefficient and
clustered together, family E and F were assigned into another group respectively.

Key words ; Litopenaeus vannamet ; microsatellite ; kinship analysis; genetic monitoring



