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Abstract: [Objective] This study was initiated to assess the feasibility of parentage determination by

microsatellites in order to give help for family accuracy determination and estimate the results of selective

breeding in aquaculture populations for largemouth bass (Micropterus salmoides). [Method] 12 genotypes

of the most polymorphic microsatellites loci were detected in 5 full-sib families of selected largemouth bass

(Micropterus salmoides) and the parentage determination was done by using the software package Cervus

3.0. The UPGMA dendrogram was constructed according to genetic distance among 102 individual of 5

families. [Result] The basic genetic parameters of the 12 microsatellite polymorphic loci in offspring popu-

lation were:the average number of alleles A=3,Mean observed heterozygosity Ho=0. 594 8,Mean expec-

ted heterozygosity He=0. 545 7,Mean polymorphic information content PIC=0. 475 9. Simulations based
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on allele frequency data from the population demonstrated that 10 loci were required to assign 64 % and
86 % of offspring with 99% confidence,87% and 91% of offspring with 95% confidence in simulation and
actual simulation analysis respectively. When marker data from 12 loci were used, the assignment rate of
offspring to their true parental couple (including 7 males and 7 females) increased to 78% and 92% with
99% confidence,96% and 98% with 95% confidence in simulation and actual simulation analysis respec-
tively. The power of microsatellite loci was not only estimated by the assignment success rate, but also
judged by assignment accuracy rate. When 10 microsatellites were used, the assignment accuracy rate was
more than 90% ; when all loci were used,the assignment accuracy rate was close to 100%. The UPGMA
tree demonstrated that when only 10 most polymorphic loci were selected, the results were consistent with
parentage determination and the records of the 5 families. [Conclusion] The results of this study revealed

that the microsatellite markers could be used in the parentage determination of largemouth bass with high

assignment rate and accuracy.
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Table 1 Primer sequences and characteristics of microsatellite locus in largemouth bass (Micropterus salmoides)
GenBank
[y 51 (5"—>3") Bk E/C S 3 R 8 By
Locus Primer sequence (5'—3") Tm A GenBank
source
F:AGTTAACCCGCTTTGTGCTG
JZ1.60 R:GAAGGCGAAGAAGGGAGAGT 60 3 EF056001
F:CCGCTAATGAGAGGGAGACA
JZL67 R: ACAGACTAGCGTCAGCAGCA o9 3 EF056002
F:AGGCACCGTCTTCTCTTCA . ,
J71.68 R:CATTGTGGGTGCATTCTCC o9 3 EF056003
F:AGGGTTCATGTTCATGGTAG . .
JzLrz R:ACACAGTGGCAAATGGAGGT o9 3 EF056005
F: TGTGGCAAAGACTGAGTGGA
J71.83 R:ATTTCTCAACGTGCCAGGTC 0 3 EF056006
171124 F.GCATTCATACACCATCATTG . , P
‘ R:AGCATTTTGTCAGACCACC ° In our lab
71127 F:CAGAGAGATAGTGTCAACCA . s P
. R:ACCACGGAGAAAGCCATT K In our lab
. F: CGGTTGCAAATTAGTCATGGCT B ,
MisaTPWO12 R: (CAG)CAGGGTGCTCGCTGTCT 55 3 EF590067
. F: ACTTCGCAAAGGTATAAC .
MisaTPWO70 R:CCTCATGCAGAAGATGTAA 18 0 EF590084
. F: TGTGAAAGGCACAACACAGCCTGC B
Misa TPW117 R:ATCGACCTGCAGACCAGCAACACT % 3 EF590097
. . F: GTTCGCATCTGAATGCATGTGGTG .
MisaTPW165 R: (CAG) TGAAGGTATTAGCCTCAGCCTACA oY 3 EF590108
F:CAGCTCAATAGTTCTGTCAGG |
H ~ [16]
LLma21l R.ACTACTGCTGAAGATATTGTAG 48 3 Colbourne,et al
1.5 KOZE&H PCR ¥ B 5w He it AKX :He=1—2P?;
PCR Jz Jif & & £ 24 20 pl: 50 ng Y FE A 41 PIC 5 A:
DNA, 2 L buffer, MgCl, (25 mmol/L) 0. 8 L G (R ;
'2 p » MeCl, € /1)0. 8 pL, PIC=1—3P:—'>) 3 2(P,P,)*;
i=1 i=1j=it+1

dANTP (10 mmol/L) 0. 3 pL, F. F #5351 ¥ (20
pmol/L)# 0.5 pL, Taq fif 1 U, PCR K ¥ N -
94 CHIZEE 4 min; 94 C 30 s.iB k GB KR FE KT
Wi ) 30 s,72 'C 30 s,25 MG ; 72 CHEAf 7
min, PCR P=¥ 7 80 g/L JE 45 1 B V3 M Ik i 58 Jie
T R PR Y (6
1.6 HIBEBHZEITESH
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SR AT R B IR R L AT B SR AR S R
KT« Z 05 AT R F6 A0 BT o 25 A4 T e A5 481 7
FRFEA R 10 000 4>, SEFR FAUREA Sy 102 4>, 14 A4
AT AACAHN 7 A BEAR) 100 Y6 BURE , 35 A F TR
f 3 (R 43 LR Ol 100 %6, 85 FR BRI 1%, 38
Popgene 3. 4 %t 2 5K & J5 AR 5L AU 353 A 1 " A
By, R i — 2L B E I TR DNA 7E 26 A % 5 il 3L
RE AR SCHFEE T P ARA AR TR R 52 5% [ 1) st % 1 5 L )
H UPGMA #:17 R 25047,

Ho /F5EA 3 Ho=1— 2P,

EAHERHER (EP ) A0,
EP=3P,(1—P)'+2% 3 P.P,(1—P,— P’
i=1

i=1j=i+1

XF 251, RBCEARHEBRE R (CEP) Jy
CEP=1—0—EP)(1—EP,)(1—EP;)

(1—EP)=1-1[(1—EP).
s Py 55 0 A S5 0 B PR Al 5 5 TR A A AR P
Py S A REAR R 5 i j A S R PR s O S A
SENBGEP, NE kD5 EP H,

2 R 550
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Table 2 Genetic analysis of 12 microsatellite markers in five largemouth bass (Micropterus salmoides) families
fg o sma opay IR TAMES EGh HWEE RS picws
Loeus B A " W Z= 4 B A )5 Hflrdy FEF I F Ranking
Ho He PIC Weinberg (Null )
Mi12 3 102 0.755 0.643 0. 564 * % —0.083 6 3
M70 3 102 0. 647 0.519 0.421 * —0.122 8 9
M117 3 102 0. 569 0.667 0. 589 NS 0.079 0 1
M165 3 102 0.471 0. 386 0. 339 NS —0.1118 12
Lma21 3 102 0.539 0.463 0. 396 NS —0.073 2 10
JZ1.60 3 102 0.667 0.599 0.529 NS —0.075 2 5
JZ1.67 3 102 0.676 0. 506 0.426 * % —0.165 8 8
J71.68 3 102 0. 608 0.572 0.502 NS —0.060 8 6
JZ1.72 3 102 0.706 0.628 0.553 NS —0.0537 4
JZ1.83 3 102 0. 353 0. 386 0. 348 NS 0.025 3 11
JZ1.124 3 102 0.676 0. 659 0. 581 NS 0.020 1 2
JZ1.127 3 102 0.471 0.520 0.463 NS 0.065 0 7
IE\’/IthiJn 3 102 0.595 0. 546 0.476
NS RIRA W Z M B Hardy-Weinberg - ; x 3R 2.3 i 25 Hardy-Weinberg P4 ; * » FIR 3 i ) Hardy-Weinberg P, % 3
[

Note: NS, Not significant; * . Significant at 5% level; * % . Significant at 1% level. The table 3 is the same.

*3

5N KOREKZER Hardy-Weinberg E#I

Table 3 Chi-square test for Hardy-Weinberg equilibrium in five largemouth bass (Micropterus salmoides) families

o7 5, TE| % % Family
Locus Item 0802 0805 0806 0807 0810
M2 RHCABBD ) 1.16(D) 5.35(1) 28.00(1) 2.06(3) 10. 00(3)
P {fi P-Value 0.2810 0.020 7% 0.000 0" * 0.560 3 0.018 6*
M70 RITCAHBE > d) 14. 00(D) 0.10(1) 5.49(1) 0.47(1) 10.00(3)
P {fi P-Value 0.000 2* 0.751 1 0.019 1~ 0.494 5 0.018 6~
M117 RICABED " (df) s 3.30(1) 0.28(1) 14.00(1) 10.00(3)
P {f P-Value Single genotype 0.069 4 0.598 1 0.000 2% * 0.018 6*
M165 R CHBE) ) 14.00(1) FiFS 4.64(1) 1.70(1) 1.47(3)
P {i P-Value 0.002 9**  Single genotype 0.031 2~ 0.192 7 0.688 2
Lma2l RITCAHBE *d) 0.26(1) L 28.00(1) 3.93(3) 2.42(3)
P {f P-Value 0.6111 Single genotype 0.000 0* * 0.268 6 0.490 5
17160 RITCAMBED () 1.40(1) 1.24(D) 28.00(3) 1.70(1D) 2.92(3)
P {f P-Value 0.237 4 0.266 0 0.000 0™ * 0.192 7 0.404 7
1ZL67 KIFCAHED ) 3.32(1) 9.56(1) 28.00(3) S 3.08(1)
P i P-Value 0.068 6 0.002 0" ¥ 0.000 0" * Single genotype 0.079 4
17168 KFCHHE A 14.00(3) 0.16(1) 0.01(1) 2.40(1) 3.08(D)
: P {fi P-Value 0.002 9% * 0.691 7 0.906 2 0.121 3 0.079 4
17172 KHCABBED ) 3.32(1) 6.47(3) 8. 18(3) 0.76(1) 2.00(1)
P P-Value 0.068 6 0.090 9 0.424 0 0.383 1 0.157 3
171.83 RIrCAHMED > (d ) I LIPS 3.90(D) 14.00(D 0. 74(1)
P {§ P-Value Single genotype  Single genotype 0.048 2* 0.000 2% * 0.391 2
171124 R CAHRBED ) 14.00(3) 0.64(1) 7.66(3) 0.76(1) 10.00(3)
P {f P-Value 0.002 9+ * 0.425 5 0.053 6 0.383 1 0.018 7
171127 R CABRED A B 7.50(3) 1.42(1) 3.73(3) Bk
P {§ P-Value Single genotype 0.057 5 0.232 6 0.292 6 Single genotype

F 2 3 I, M117 fi s 76 & & 0802, M165,
Lma2l {3 575 % & 0805,JZL67 i s 7E % % 0807,
JZ1.83 fii S 75 5% % 0802.0805,]Z1.127 fif S IERK &
0802,0810 ¥ £ M KT, K F 0802 7 M70,
M165.JZL68.JZL124 13 P52 DNA {7 55 #% % 3
2 Hardy-Weinberg “Fff (P<C0. 01) ; X & 0805 £
M12 F1 JZL67 {3 55 43 1) {2 35 (P <C0. 05) FlAk & &

(P<<0. 01) 1 & Hardy-Weinberg -7 ; 2 & 0806
1 M70,.M165.,JZ1.83 v i i & I & Hardy-Wein-
berg V- #f (P <C0. 05). £ MI12, Lma2l, JZL60,
JZ167 i W% 2% I 85 Hardy-Weinberg i ( P<<
0.01) ;% % 0807 fE M117.,JZ1.83 i 5 ¥ i 3 1 15

Hardy-Weinberg - ffif (P << 0. 01); & & 0810 #£
M12,. M70, M117 ., JZL124 {7 /& % 2 ff % Hardy-
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2.2.1 FRIFMESH R A ATHL YR
PR 7 B AN 3 R B, SRS 7 A 0 HEBR 2R (EPD A F
0.186 6~0.367 8, F-HI{E K 0. 282 8;7 v 5 F1 12
ABL S ZH A I HEBR A 26 (CEPD 43 511 0. 940 4 il

0.982 8, M4 —AEA LR AL B, BRAS SY
HEBRME 2 (EP2) A T 0. 303 9~0.516 2, F X {l N
0.421 457 AL AN 12 A 4520 A i HE B B %
(CEP2) 439 0. 989 9 H1 0. 998 7, 3K HE KA R
R 8 B Z A A S R T B
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Table 4

Probabilities of exclusion 1 and 2 calculated over the 12 microsatellite polymorphic loci in

largemouth bass (Micropterus Salmodies)

oL 5 A KL HEBRME R 1 HEBRME R 2 HAE 0 SRR 1 APUHEBR A 2
Locus n EP1 EP2 No. CEP1 CEP2
M117 102 0.367 8 0.516 2 — — —
JZ1.124 102 0.361 0 0.509 7 — —

M12 102 0.347 2 0.495 4 — — -
JZ1.72 102 0.340 3 0.490 6 4 0.826 0 0.939 0
JZ1.60 102 0.323 0 0.474 4 5 0.882 2 0.967 9
JZ1.68 102 0.301 9 0.450 5 6 0.917 8 0.982 4
JZ1.127 102 0.275 3 0.423 7 7 0.940 4 0.989 9
JZ1.67 102 0.240 4 0.368 9 8 0.954 7 0.993 6

M70 102 0.232 0 0.351 8 9 0.965 2 0.995 8
Lma2l 102 0.2216 0.347 4 10 0.972 9 0.997 3
JZ1.83 102 0.196 9 0.324 2 11 0.978 3 0.998 2
M165 102 0.186 6 0.303 9 12 0.982 8 0.998 7

SE- Mean 102 0.282 8 0.421 4

TE:EP1 A1 CEPL 53531 Dy U5 ik PR 280 349 A R A7 B0 T B8-S f52 15 R0 25 A 5 2 I B9 HEBR A 4 s EP2 A CEP2 Oy M1 — SR ACEE N B 0L 42

AL 5N 2 AL S L I Y HEBR A

Note; EP1 and CEP1 represent the probabilities of exclusion and combined probabilities of exclusion when no parent known respectively;

EP2 and CEP2 represent the probabilities of exclusion and combined probabilities of exclusion when one parent known respectively.
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bo M B EASEH R 9 AN, B 5B ) 50 Ak
R K 55% (P=0.01)5 80% (P=0.05) ;M £ br
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0.05), BEE P 51 9% B 0B b 0 51 5 ) 2
AL, EAF N 9520 i, R ik T2 DNA {7 4%
W F T AN AT ] L B 80 96 i AR 5 T A A, e b
HF 5 AN BIRAL Ky 550 . MR 4 A B
15 BE R 99 Vo if s JC 18 A5 4L 43 BT 34 J2 52 B 3 7« 4 51
RN 05100 B A5 B 95 YOI Bl 4 M7 5 S PR o Mt
(A 40 ) B B R 3 S SR 9 YA 17 % Hh DA g SR T
U B I3 BT 285 R AR 2R T 52 B 43 B o BE AR A B
R 3 fin 1 R A AR TR TR ARG . A
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o8 80T
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He
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E]
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Bl 1 12 M T A DNA 3807 2506 K 1B i1 R
RS I ) 530 19 B B
—&— B HT(P=0.0D; —O— #HMUA P (P=0.05);
—A— PR HT(P=0.01); —m—. £FR4HT (P=0. 05)
Fig. 1 Assignment success of simulated and real largemouth
bass (Micropterus salmoides) offspring totheir correct
parent pair using up to 12 microsatellite markers.

— & —. Simulation(P=0.01) ; - O —. Simulation(P=0. 05) ;

— A—. Actual simulation(P=0.01) ; —m—. Actual simulation(P=0. 05)

2.2.3 HAEHESH B 2 AT, 2 Er P
TR SR 9 AN LL L R B AR R AE 90%
PUE . Y5 R S S 5 AN I ) v R R
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No.of microsatelite loci
B2 12 A DR ZEM AN 5K E R
FF I ) 5 HE A
O HERR(P=0.01) ;m. #E#H R (P=0.05)
Fig. 1 Assignment accuracy of five largemouth bass
(Micropterus salmoides) families to their correct
parent pair using 12 microsatellite markers

. Accuracy(P=0. 01) ; m. Accuracy(P=0. 05)

2.3 KROEBHHREDN
N T BB RIE G 12 A TR A B 2 E AKRE
TR TR BT 5 ZERB M RN 102 DA Y

WAL B R RPN ERE B L& 5. tha& 5 v,
K 0805 45 0810 )8t 4 BE Bz . O 0. 398 83K
% 0802 5 0806 ByifL R & B /v, o 0. 177 8,
K5 KOBEH SAKRZRENEEES
Table 5  Genetic distance among five largemouth bass

(Micropterus salmoides) families

RN K %45 Family names
Population 0802 0805 0806 0807 0810
0802
0805 0.287 2
0806 0.177 8 0.337 3
0807 0.336 3 0.363 6 0.311 8
0810 0.318 7 0.398 8 0.224 9 0.259 2

HR 4 28 3 AN [] 114 38 4% 6 B8 X 102 A 1A
AT UPGMA 047 45 R UL 3, & 3 af %,
BEEG 1/ hh 5 F 0805 A AR B 5 oy —
F A 4 M ERRERK—KRIEHE 2 544 KR
0807 X 5 H A 3 % % (0802,0806,0810) 43 F ; 4
34y TAb L5 F 0810 5 0802,0806 43 FF ;4 4 4%
b, K F 0802 5 0806 N FIT A7 A~ Ak 43 i Bl — 2%,
RELRRIL A 12 3 TR DNA 238507 58,
AlSE R R R 5 MR R X ok, KR
s BB 5 K RN SRR R G5 R o8 42—
.

765560575, 707572665

B3 KBS S AFRN 102 SR ELIEE UPGMA R4S
1~15 J& T 0802 K £ ;16~47 J& T 0805 K £ ;48~76 J& T 0806 K& ;77~91 J& T 0807 K % ;92~102 J&§ T 0810 K &
Fig. 3 UPGMA dendrogram created from genetic relation among 102 individuals

of 5 largemouth bass (Micropterus salmoides) families

1—15 belong to family 0802;16—47 belong to family 0805;48—76 belong to family 0806

77—91 belong to family 0807;92—102 belong to family 0810
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