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11 ,
(meio-Gy) , 48
2001 4 4 1.2 DNA
, DNA,
(meio-Gy) 2003 4 4 1% DNA
) 1.3 PCR
, [12] [16]’

, 2005 4 2007 3 ( 1) PCR 20 pL,
meio-G;  meio-G, 50 ( 10xbuffer 4.0 pL  Mg*" (25 mmol/L) 1.2 pL
0.8—1.5 kg), 95% , dNTPs (10 mmol/L) 1.0 puL (10 umol/L)
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Tab. 1 Microsatellite loci, primer sequences, annealing temperature, size of alleles and access number in GenBank of 16
microsatellite loci of large yellow croaker used in this study

(53 . . Access number in
Annealing temperature Size of alleles GenBank

() (bp)
Lycoopz ~ £i3-ACCTCCAGTGGGATGTGA-3 50 60—110 EF372237

Loci Primer sequences (5'-3")

&3]

R: 5-GGCTGTTTGTTATAATTTGTG-3'

LYCO004 B A TTTAGCCAAGTTCACTTCC. 55 90100 EF372239
LYC0008 gz 2%‘2@?8%%3?8&8%%2?53 57—55 151—185 EF372243
« S
; S -
;s SR —
. SR —
Lcoots b G A e 50 130—220 EF372248
; R —

&3]

. 5"AGAGATAACGTAGACATGATTG-3'

LYC0022 .S CAGCAAAAGTTCAAAATGGAG-3' 35—30 143—30 EF372257
F:5-GGCTCGTGCCAGCAGGG-3'
R:5'-GTATGAAGAACATGTGCAGTG-3'
F:5-CACCCAATAATATCGCCATA-3'

LYC0027 R s GCACACACAATCATCATCATT-3' 30 74=95 EF372262

: 5'-GTCCTTCCCTAAAGCGAGG-3'

LYC0024 55—50 180—190 EF372259

LYC0031 FR: S CTCCCGTCCTOAGCTCAACS 55—50 200—210 EF372266
0 w0 e
0 e s
LYC0036 FR:: 55',:%%‘éTTTGCAAGT%GT%TGT(‘?AG:GCTTTGCC_j' 50 203—225 EF372271
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Smin; 94°C 30s, 50—55C 30s, 72°C 30s, 25—30

; 72°C 10min
Eppendorf Mastercycler PCR  ( Eppendorf )
BioRad PAC3000 (
Bio-Rad )6%
14
Cervus 3.0 3
(K) ©
(Ho) (He)
(Polymorphism information content, PIC),
Arlequin AMOVA , POPGENE
(Fst), TFPGA
Nei ,
UPGMA 3
m m-1 m
PIC=1-)Pi*->" 3 2Pi’Pj’
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«C )
=1-Ho
Ft=(Ho-Ht)/Ho
. Ft t , Ho
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2.1
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LYC0031 3
15 3
(Ho)
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2 ,

0.661,

(0.376), 0.803,
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LYC0008 LYCO0011 LYC0015 LYC0022 LYC0033)
, LYC0008 LYCO011
LYC0015 LYC0033 4 ,
1
0.067—0.60, 15 2—9 ,
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Tab. 2 Genetic diversity and homozygosity of Control,
meio-G, and meio-G,

Genetic parameters Control Meio-G;  Meio-G;
A 5.3 3.9 2.1
Mean number of alleles
©) 10.1 4.5 2.9
Mean number of genotypes
(Ho). 0.624  0.339 0.197
Mean observed heterozygosity
&) o672 0542 0219
Mean expected heterozygosity
PIC 0.616 0.455 0.176
Mean PIC
. 0.376 0.661 0.803
Homozygosity
1.00 |—0—X"J‘ IEREK —=— meio-G, —a— meio-G,
5, 0.90
Z 080
% 0.70 }
S 0.60
E 050}
= 040
3 030t
h:-.? 0.20 +
0.10
0.00
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46
A4 Idividual number
1 ( ) 1 2

Fig. 1 Homozygosity of the individuals in control, meio-G, and
meio-G, of large yellow croaker
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Tab. 3 Genetic similarity and genetic distance within population

Populations Control Meio-G; Meio-G,
Mean  0.4687 0.5903 0.8672
Genetic Max 0.7955 0.9286 1
identity Min  0.2054 0.2357 0.6191
Mean  0.7808 0.5449 0.1462
Genetic Max  1.5828 1.4452 0.4795
distance Min  0.2288 0.0741 0

2.2
4 15
)
4 ,
, 1;
, LYC0009  LYC0013
0 2 LYC0022
2.3
AMOVA ,
19.37%,
80.63%( 5), 6 7
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Tab. 4 Number of alleles (K), observed heterozygosity (Ho), homozygosity and breeding coefficient in gynogens and common

stock of large yellow croaker for the 15 detected microsatellite loci

K Ho H
Loci
Control Meio-G; Meio-G,  Control Meio-G; Meio-G, Control  Meio-G; Meio-G, Meio-G; Meio-G,

LYC0002 7 4 2 0.792 0.25 0 0.208 0.75 1 0.68 1.00
LYC0004 5 4 3 0.396 0.159 0 0.604 0.841 1 0.60 1.00
LYC0008 4 3 1 0.479 0.068 0 0.521 0.932 1 0.86 1.00
LYC0009 7 5 2 0.667 0.682 0.78 0.333 0.318 0.22 —-0.02 -0.17
LYC0010 3 3 2 0.313 0.136 0.073 0.687 0.864 0.927 0.57 0.77
LYCO0011 5 4 1 0.646 0.455 0 0.354 0.545 1 0.30 1.00
LYCO0012 8 6 3 0.688 0.545 0.683 0.312 0.455 0.317 0.21 0.01
LYCO0013 10 5 2 0.854 0.886 0.878 0.146 0.114 0.122 —-0.04 —-0.03
LYCO0015 4 2 1 0.567 0.182 0 0.433 0.818 1 0.68 1.00
LYC0022 6 5 2 0.604 0.386 0 0.396 0.614 1 0.36 1.00
LYC0024 5 4 3 0.525 0.273 0.024 0.475 0.727 0.976 0.48 0.95
LYC0027 6 5 3 0.721 0.522 0.341 0.279 0.478 0.659 0.28 0.53
LYC0032 2 2 2 0.354 0.045 0.024 0.646 0.955 0.976 0.87 0.93
LYCO0033 2 2 1 0.792 0.182 0 0.208 0.818 1 0.77 1.00
LYCO0036 5 4 3 0.958 0.318 0.146 0.042 0.682 0.854 0.67 0.85

Mean 5.27 3.87 2.07 0.624 0.339 0.197 0.376 0.661 0.803 0.46 0.68
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Tab.5 AMOVA analysis results for three populations of large
yellow croaker

3.1

Percentage of
variation

Variance
components

Sum of
squares

Source of

. d.f.
variation

2 180.135 0.89921 19.37

Among
populations

285 1066.781 3.74309 80.63

Within
populations

287 1246.917 4.64231 5

Total

#6 LBFERKSUERREBRKE RIS D LIEE(Fs)

Tab. 6 Genetic diversity coefficient Fst between populations
Meio-G; Meio-G,

Populations Control

Control
MeiO-G1
MeiO—Gz

0.0555

0.1566 0.1365 N
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Lk HFIBEEBEGALT)
Tab. 7 Genetic similarity (above diagonal) and genetic distance
(below diagonal) between populations
MeiO-G1
0.8467

MeiO-Gz
0.7558
0.829
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Control
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Fig. 3 Dendrogram for three populations
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ANALYSIS OF GENETIC HOMOZYGOSITY AND DIVERSITY OF TWO
SUCCESSIVE GENERATION MEIO-GYNOGENETIC POPULATION IN
PSEUDOSCIAENA CROCEA USING MICROSATELLITE MARKERS

YE Xiao-Jun'?, WANG Zhi-Yong', LIU Xian-De', CAI Ming-Yi' and YAO Cui Luan'

(1. The Key Laboratory of Science and Technology for Aquaculture and Food Safety of Fujian Province, Fisheries College,
Jimei University, Xiamen 361021 China; 2. Freshwater Fisheries Research Institute of Fujian Province, Fuzhou 350002 China)

Abstract: Artificial induction of gynogenesis is one kind of chromosome manipulation with several applications, in-
cluding rapid establishment of inbred lines or strains with high degree of homozygosity, sex-control, and accelerated
elimination of recessive deleterious genes from aquaculture population. In our laboratory, meiotic gynogenetic popula-
tions meio-G; (the first generation) and meio-G, (the second generation) were successfully produced in large yellow
croaker (Pseudosciaena crocea Richardson 1846). To assess the efficiency to pure gene for artificial meiotic gynogene-
sis in large yellow croaker, the homozygosity of the meio-gynogenetic populations for meio-G; and meio-G, was studied
with microsatellite markers. The results showed that the average homozygosity among the fifteen analyzed loci were
0.661 and 0.803 in meio-G, and meio-G,, respectively, which were much higher than that in the natural mating popula-
tion (0.376 for the average homozygosity). The average similarity coefficient between individuals within meio-G; and
meio-G, were 0.5903 and 0.8672, respectively, which were also higher than that in the natural mating population
(0.4687 for the average similarity index between individuals). Value of diversity coefficient (Fst), genetic similarity and
genetic distance showed significant genetic differentiation between the populations of meio-G, and the natural mating
population. Besides, seven out of analyzed loci (46.7%) were fixed in meio-G,, showing that the homozygosity of most
genes can be accelerated by inducing meiotic gynogenesis in large yellow croaker. However, purity is hard to achieve in
some loci for their telomerical location. For these loci, homozygosity can be gained by inducing mito-gynogenesis or
control cross between individuals having same genotype. The information obtained in the study suggested that artifi-
cially induced meiotic gynogenesis is an efficient inbreeding method to pure the genome and increase the speed to es-
tablish pure-lines of large yellow croaker. The meio-gynogenetic populations cultivated in the study are useful for fur-

ther selective breeding program.

Key words: Large yellow croaker (Pseudosciaena crocea); Microsatellite; Gynogenesis; Homozygosity



