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1.2 DNA mtDNA
DNA TIANamp Marine
Animals DNA Kit R
30 mg ,
DNA 100 uL TE ,
DNA , —20C
GenBank
(GenBank AP006346.1),
D-loop

, D-loop F: 5'-GCCAGGATAAAACTTT
GCTAC-3" D-loop R: 5~ AAGGAGATAATGAA
GGTAAGGC-3',

, PCR PCR

50 pL, 10xPCR buffer (Mg*") 5.0 pL,
2.5 mmol/L dNTP 4.0 puL, 10 pmol/L
2.0 uL, 5 U/puL Tag DNA 0.5 pL, 50 ng/uL

DNA 2 uL, 50 uL
Eppendorf PCR PCR , :
94°C 5 min; 94°C 30 s, 50°C 30 s,
72°C 1 min, 30 ;
72°C 8 min PCR 1.2%
PCR
, PCR ,
1.3
135 D-loop
DNASTAR Inc R
NCBI BLASTn
D-loop MEGA 5.1
/ ;
MEGA 5.1 Kimura (Kimura-

2-Parameter, K-2-P)
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, K-2-P 25.27%; 177
Neighbor-joining 60 ; 9.57,
DNAsp 5.1
, 3832% A-G
Arlequin 3.1 AMOVA , 3539% C-T
A(37.4%) T(44.4%) G(9.3%)
Fy 1000 C(8.9%), A+T(81.8%) G+C(18.2%),
Tajima’s D
Fu’s F; D F 2.2
5 (FLQ)
(FLH) (FLXX) 135
2.1 100 (
D-loop 74.1%) 3
, PCR 3
, 1000 bp ( 1), 135
, PCR 0.02421, 0.9956,
BLAST , 3 , FLQ
GenBank (0.02480) (0.993)
(GenBank AP006346.1) FLXX (0.02125)
, 90% , (0.960), FLH
D-loop (0.02394), FLH (0.993)
D-loop 938 bp , FLQ , FLH , FLXX
D-loop , 237
Fz1 TEFHFAXAEMNTAIEESHEESH
Tab. 1 Genetic diversity of different populations of Marsupenaeus japonicus
number
population  site of sample N number of haplotype haplotype diversity( X £SD)  of polymorphic sites nucleotide diversity
20 16 0.979+0.021 114 0.02473
(FLQ) 30 26 0.991=0.011 138 0.02464
sum 50 42 0.993£0.005 175 0.02480
50 42 0.993+0.005 161 0.02394
(FLH) sum 50 42 0.993£0.005 161 0.02394
20 11 0.947+0.025 83 0.02494
(FLXX) 15 5 0.857+0.039 38 0.01627
sum 35 16 0.960+0.012 94 0.02125
total 135 100 0.996=0.001 237 0.02421
2.3 , 0.02582; FLXX FLH
MEGAS5.1 Kimura s 0.02524;
( 2 0.02567
FLQ FLH FLXX Arlequin 3.11
0.02598 0.02216  0.02504; FLXX FLQ 2 , FLQ FLH
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(0.00633), FLXX FLQ R2 3TMEAREMIHEREREBE AL RAREE
RENER B A% DMBEIURBFITABLT)

FLH
’ Tab. 2 Pairwise genetic distances within population (di-
0.06480 0.06195, 0.05, FLXX agonal), and genetic distance (above diagonal), fixation in-
FLQ FLH dex (Fs) (below diagonal) an'long 3 populations of Mar-
supenaeus japonicus
) K-2-P Neighbor- population FLQ FLH FLXX
joining 1 FLQ 0.02598 0.02567 0.02582
, FLXX FLH , FLQ FLH 0.00633 0.02216 0.02524
FLXX 0.06480 0.06195 0.02504
| HCRMF I #HA (FLXX)
l ORI BRI (FLH)
HORHTRB KA (FLQ)
1 K-2-P 3 N-J

Fig. 1 N-J tree of 3 Marsupenaeus japonicus populations constructed based on K-2-P genetic distance

AMOVA ( 3, 4 : FLXX FLH Fy
FLQ FLH : 0.08151 (P<0.01),
0.63%, 99.37%, Fy 8.15%, 91.85%,
0.00629, 0.05, ,

®3 HAZRMIKUR AT @ RFBURE B8R EIEEERN AMOVA S 1

Tab.3 Analysis of molecular variance (AMOVA) between before-releasing and after-releasing populations of Marsupenaeus japonicus

1%
source of variation degree of freedom sum of squares  variance component percentage of variance  fixation index
among populations 1 15.525 0.07464 0.63 0.00629 0.09580
within populations 98 1155.683 11.79268 99.37
total variance 99 1171.207 11.86732

F 4 BAEXIRHEURINE SRR 5 AR RIEEERA AMOVA 247

Tab. 4 Analysis of molecular variance (AMOVA) between releasing postlarvae and after-releasing populations of Marsupenaeus japonicus

1%
source of variation degree of freedom sum of squares  variance component percentage of variance fixation index
among populations 1 52.271 0.93823 8.15 0.08151 0.00206
within populations 88 930.340 10.57205 91.85
total variance 89 982.611 11.51207
2.4 F, (P>0.05)
Tajima’s D .
’ ! %5 BAFEXFEHE D-loop KB LRI
Fu’s F 3 Tab.5 Neutrality tests of mitochondrial D-loop gene of
Marsupenaeus japonicus
DNA ( 95), 3 - —
population Tajima’s D Fu’s F
Tajima’s D Fu’s F; , FLQ —1.45692° ~1.96195
FLH -1.34963" -1.50737"
’ FLXX ~0.47264 ~0.40377
b 9 b
FLQ FLH Tajima’s D Fu’s F§ s * (P<0.05).

(P<0.05), FLXX Tajima’s D Fu’s Note: * denotes significant difference (P<0.05).
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Genetic diversity analysis of Marsupenaeus japonicus population for
reproduction and release
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Abstract: Marsupenaeus japonicus, the most valuable prawn species, plays an important role in aquaculture in
China, so protective measures must be taken to ensure its normal reproduction. In this study, we measured the
genetic diversity and genetic structure of 135 individuals collected from a before-release population (FLQ), an
after-release population (FLH), and hatchery postlarvae population (FLXX) by sequencing the 938 bp mitochon-
drial D-loop. D-loop is a non-coding sequence which locates in the noncoding region of the mitochondrial genome.
Overall, we detected 237 variable sites, 177 parsimony-informative sites, and 100 haplotypes. The nucleotide di-
versity index (0.02480) and haplotype diversity index (0.993) of the before-release population were higher than
the nucleotide diversity (0.02125) and haplotype diversity (0.960) of the hatchery postlarvae, and slightly lower
than the nucleotide diversity index (0.02394) and haplotype diversity index (0.993) of the after-release population.
The genetic distances within population of the three groups were 0.02598, 0.02504, and 0.02216, respectively. The
genetic distance between the released postlarval and before-release populations was 0.02582; that between the
released postlarval and after-release populations was 0.2524; and that between the before-release and after-release
populations was 0.02567. Analysis of molecular variance showed that F for the before-release population and
after-release population was 0.00629 (P>0.05), so that most variation was within each population, although the
finding was not significant. Between the hatchery postlarvae and the after-release population, F = 0.08151
(P<0.01), so the genetic variation coefficient between groups was 8.15% and the genetic variation within the
populations accounted for 91.85%, indicating that most genetic variation occurred within the populations, and the
genetic differentiation among the populations was low. In neutrality tests, the values of Tajima’s D and Fu’s F
were negative, with deviations from the neutral mode, indicating that M. japonicus has been subject to population
expansion and natural selection. In summary, proliferation activity not only maintains resources, but also the ge-
netic structure of a population, which ensures that the after-release population retains a high level of genetic di-
versity.

Key words: Marsupenaeus japonicus; mitochondrial D-loop; genetic diversity; genetic structure
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