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) bkt 58 B (38 9,20 8 ) RME, IEE
O T E B R, SRR S R A R
HEATREAR HE & T3k, T 2003 48,2005 4F 1 2007
HorHEGH F, F 1 F,, £ B&EE THET=#
WIE X T WA TR, BRI R 5 A
BB S0 BAHR  BTRE o R, BT 95% 1
LBEF T DNA BHRH .
1.2 LWHE

DNA # 42 B 5 # ] BB 1 O B
S/ SR AEE " il DNA, kit i 2 4719 DNA
BRERMBEE 50 ng/pL, RETF -20 THEHA,

F B, B, M B, 72T 47.42.52. 48 i &
HFn DNA F o

PCR B itk % B R EAF  PCR RLRifk
BN SR 20 pL, A4 DNA 1.0 pL
(50 ng),10 x PCR Buffer 2. 0 pL,25 mmol/L
MgCL, 1. 6 pL,10 mmol/L dNTPs 0. 14 pL, 10
mmol/L [Fm -5 RW5|#%& 0.2 pL,5 U/l Tag
BEO.1 L, REBLK 14.76 WL, Tk rRRY
FIVAFRLREITR, M TR S ST &
OFPF SRR 1,

F1 XREBIMRIDECAWSFTIREEHE

Tab.1 Primer sequences and characteristics of 13 microsatellites of large yellow croaker used in the present study
HWREN S LT slER BAGRE(T)
locus motif primer sequence annealing temperature
LYC0002 (TG}, (AC), TC(AC) F:5’ - ACCTCCAGTGGGATGTCA -3 50
CTAG(AC), R:5' - GGCTGTTTGTTATAATTTGTG -8’
LYC0004 (TG) F:3' - CTCTTAGCCGTCATICATCC —3° 55
R; 5' - CATTTAGCCAAGTTCACTTCC -3'
LYCOO07 (CA),CCCCA F.5' - GACTCCTTTGCTCGGTCTGA -8/ 55
R:5' - ACATGGTTATCCTTCCGTTCG -3’
LYCON09 (GT),, TTA{ TG}, CTG F.5' - GTCAATCACGTCTGTCTCTGC -8’ 60
R:5 - TCAGCCATTCTCTCTGAGGT - 3°
LYOO011 (TG, F;5' - CTTTTATTGGCTCCGTATGA -3/ 55
R:5 - CACTCACACTAGCACGCAC - 3’
LYCO016 (GT)  ATTT(GT) , A(TG), F:5' - GAGCCTTGTGTGGTGAGCA -3 55
R:5' - GAAAACCCAGACCGTATTGT - 3°
LYC0027 (AT),(CT),G(CA),AAT(GA), F,5' - CACCCAATAATATCGCCATA -3’ 50
TGGTAA(TGA) ;(TG), R:5" - GCACACACAATCATCATCATT -3’
LYC0036 TATC(TA),CT(CA), F:5' - GCATTCATCGATTAGACTGC -3/ 50
R:5' - GGGTGAGTGTCGGAAGTTC -3’
LYC0039 (CA),, F.5" - AATGAGCGGCTTCCTAT -37 51
R:5' - TGCAAAGCGCATACCTC -3’
LYCOU44 {AC) ' - GCTTTCTTGACAACACC - 3/ 51
R:5' - TGCTCACCTTCGTCTGT -3
LYCOO53 (GT),.. (GL),-(GT),..(CT), (GT), F.5' - CCCACAATACCTGGACAA —3' 55
R: TGCCACCACCACTGGATACAAA —3°
LYC0054 (AC) 13 F:5' — AGGACTTACCGCTTGACA -3’ 55
R:5' - TCCTTTGCCTCTTTACCA -3°
LYC0114 (CA) n F:5' - GACCAGGTACTCAATCACTC -3’ 55

R.:3' - CTATTCCAGGTGTAGGTAGG -5’

PCR FZ )95 C 5 min;94 C 30 5,38k
72 T 30 s, 53 30 ;72 C 10 min;a TH
Fo

A8 = iy 84 A ) PCR =¥k 1% H
Bio-Rad 7% 7] i) PowerPac 3000 B 3k {X #1 Sequi-
Gen GT System 38 cm x30 cm B KA. 6% BAE4E
RMBER BERCHEA TR IR, fBZhER 80 W TR EL Ik

30 min, By =0 E 1/6 FFEY 6 x Loading
Buffer F 95 TAFH: 5 min , REHLA K PBEIS ~
10 min , &F-ME I3 L BRE AR B0 W HLEK
1 h i, BEERSRYLB IR SCH5 ] B T EERETT .
1.3 Sito#
BEGAN AT EN A BH T ERE
&, Fi POPGENE 1. 31 #f4'™ pE47 8 40 2,
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AMOVA( 2> T HZ4%1) A ARLEQUIN 3.1 K
G M VHE 4 MR MR S E B
848 (polymorphism information content, PIC)™!
UARENRERFAERHE( V) FRF
i #FEB(N,) ) Shannon ZHEMEIEH( 1) 1,
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FEHT LA ) i 26 % A 100 P 2R 4 338 1% o i
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-1 n
p]czz‘_;j:;lPin(l -P.P.), P P; 5y 3

RS oy SRR, 0 HEAERE

Q@F B AL R R

N =1/ 3P, P RA & L5 | S
HHHHE,

@Shannon £H R E

H' = - T (PLnP;) P, B i EHE—FHE
it HRAT A

@RI 241

H, =24 T WEH/ WEMERE.

WEREE

=2

H,=1- P, P, hfis b8 i Mfrd
BT

CREBHEHMERE =T (XY,)/
{Z(X) E(Y) Y X, Y, 4y B X A Y BHESE
AN S R

@BEMR R 38 L B

D= -1Lnf

R

2.1 4MEFEHRHNMIERESHEYE

ba) F, ~F;4 'T\jﬁ&ﬁzig 13 ’i\ﬁﬂgﬁz.ﬁﬁ
Tt Es R, 2 Bk E] 71,77 66,56 ¢
R, SRS R AT — 8 3
B 79 AR FAEER , B SEBIHEF
frREHA2 ~11 AR5, 4 A AOREAF %
HEB(N) PR EER(N,) FEE
BEBEFEPIC) FERMAE T (H,) #1350
BEAGE(H) MRS EREE) I
R2PR, BEL EELTHILET, ERERS
YETTREBR B R, RBUN LT ARG L
B RaEk,

2

HABITRIEFCRMREF, ~F, NEHEREEFESHE

Tabh.2  Average genetic variability of the 13 microsatellite loci in each selective breeding generation

F

Fy

Fy F,

5.462
3.027
(). 638
0.779
0. 693
1.356

5.923
4.031
0. 667
0.688
0.723
1.455

5.077 4,308
3.121 2.890
0.587 0.524
0.538 0,532
0.640 0.581
1.233 1.092

2.2 HRBASUCEFRRBTL

HT R4 MERES SRR EAGE RS
AAEG T MR LSS
R (F 1), ME L AR, 13 ME TN &
(%) 45 fr B 1R B o 0 7R 0 R 3R] 4 R Q0T LK
(HEEFET MG, BEAREN EH, W@
LYC0002-D, LYC0004-B | LYC0027-C, LYC0016-B,
LYC0036-B( Ja B8k Fo 7 J X BE A7 a3 1 S5 v &
) % FEM B A P R RIGA AR ZE, (H I
BT, HERMEELE FF, BOAREPH
LHFMENE; (2)BERT T, BERREN

F K&, Wn. LYCO002-C, LYCO002-E, LYCOO11-E,
LYCO027-A, LYCO016-C, LYCO016-E, LYCO044-F
% 7P, AERNERR, B LT 0T,
HEMELIE PR, BRENA; () EETTER
FERLAR AL, 6 A R 2t & AR R B T iE,
LR 4 R A8, ) LYCO011-G, LYCO114-B,
LYC0009-D, LYCO007-A %, Wb, BRI G
EEEEETLEPEEEKR, I LYC0002-F,
LYC0011-H,LYCO114-H, LYC0027-E, LYCO02T-F,
LYC0039-D, LYCO044-A, LYC0044-G, LYCO054-D
%,
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Fig.1 Microsatellite allele frequency changes in the four generations
Abscissa represenis for F; — F, , the vertical axis represents for the allele frequencies.
2.3 tREMEFERSSE eI R, MR 3 B EUE,

FF Nei [IGHFEHR 4 MU RRIREE  F UPGMA & RERE,F, RS —%,F, M
R Rl (R 3) . EEMTFHHIT, A K EERSR BS K BRE—3C AR R RE
gt RS F Mgl B AR, et s R, B8R N A% G R 5 #is A7
QW AR PR R M EE B M B O 8 PR(KEL2),

#3 F,~F, B{kp) Neil KEFER(T=R) REFHUERE(L=/A)
Tab.3 Nei's genetic distance { below) and genetic identity (above) between the F, — F,

pop ID F, F, F, F,
F; - 0.719 4 0.664 6 0.581 3
F, 0.329 4 - 0.774 8 0.772 9
F, 0.408 6 0.2551 - 0.785 1

F, 0.542 4 0.2577 0.244 5 -
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Fig.2 Dendrogram based on Nei’s genetic
distance: Method = UPGMA

AT TR ET IR R AR A

S-St R, 3 TR AT T AMOVA
g B (FE4) . WARMERAANERZHE R
AR 2 12.91% 1 87. 09% , LA 7 KF 4k
BN, BEG ST (Fy) R
0.129 2,4 MM G B E M BE T4 (P <
0.01), HARMEBRET B RES, HELT
b Al = Do el R A AP 2 A
(0.061 9—0.051 1— 0.047 5) , BB AR &
HHELBNIRE.

x4 AT HERHFIFATEFH(AMOVA)
Tah.4 Analysis of molecular variance { AMOVA) of 4 generations

ERFR Yz )

source of variation df

FHH

sum of squares

FEAN

variance components

TREI

percentage of variation

A
among generations
RN
within generations
B
total

3 167.764

374 1 395. 437

377 1 563. 201

0.555 33 (V,) 12.91

3.73112( V,) 87.09

4.284 44 100

£S5 44iHRE Fe LR
Tab.5 Fg values of pairwise comparison
among the four generations

B¥{& population F F, F
F, 0.061 9
F; 0.081 7 0.0511
F, (. 108 6 0.062 4 0.475
3 g

“EHHFMR O GARRAR AL, &4
HEEBTRER, e1HELEFHIETmRY, 5
HRIAE = L4 B0 F AL P A b, Ho AR HE
FRTERIE R RN B A Filk, XM &
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R AL TR LB I, 3 F — B H N B B
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W B b0 % vk TR AR HE 1T A5 N B0 B
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B4 (PIC)7E 0. 358 ~0. 820, 3 40. 638, 4
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R A Be if 3t F 1t A B MR DA, TR X 13 4>
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L ESEIE T QTL( quantitative trait loci ) 43
A HE T Z M0 Firid#E TR 54818
FISRER A0 , 2 B T - Fp R i B R e 2 B
iz B RS S e B I ARID, e B T A
R FAmc T s e 2, BRRR A PP B R
PR B o, M aBaE R o] RROR Rr bR ) 1%
LR, W RIT T RE TR, R
B 13 MR TR B SRS 4 & RN
ik, FWMA 3 MOARRZER, BH(1).(2) W%
fr R REE W F T2 —E AN, i
FENTRESETHERERNHFEREF
FERIFAEAHR (EAHREE i) s A (3) 1
G EEE R AL TR ZREH R (R,
BARE) B, XA G B8R SEFHERAR
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Genetic structure and genetic diversity analysis of four consecutive
breeding generations of large yellow croaker ( Pseudosciaena
crocea) using microsatellite markers

ZHAQO Guang-tai, LIU Xian-de, WANG Zhi-yong" , CAI Ming-yi, YAO Cui-luan
(Key Laboratory of Science and Technology for Aquaculture and Food Safety,
Fujian Province University, Fisheries College, Jimei University, Xiamen 361021, China)

Abstract; Thirteen microsatellite markers were used to analyze the genetic structure and genetic diversity of
the breeding populations “Guanjingyang Youkuai 01” from F, to F,. The results showed that the genetic
diversity of the breeding population was decreasing, the average polymorphism information content { PIC)
of the 13 microsatellite markers decreased from 0. 638 to 0. 524, the average allele number from 5. 462 to
4.308, the average heterozygosity from 0. 779 o 0. 532, and the average Shannon’s gene diversity index
from 1.356 to 1.092, respectively. The genetic identity between F, and its descendant generations (F,, F,,
F,) decreased (from 0. 719 4 to 0. 581 3) while the genetic distance increased. The genetic identity
between the adjacent generations increased and the Fyp values decreased (0.061 9 in F, —F,; 0.051 1 in F,
—F,;0.047 5in F, —F,). The allele frequency of the loci LYC0002 and LYC0054 changed regularly in the
four breeding generations and they might correlate with the selected traits, which should be proved by
further research. QOur study suggested that the selective breeding work was efficient, some adverse genes
were phased out, the hereditary basis of the population was getting pure and the genetic structure would be
stable with the continuation of the breeding work.

Key words; Pseudosciaena crocea; microsatellite; genetic diversity; genetic structure; selective breeding
population
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