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Abstract:The aim of this study was to investigate mitochondrial 16S rRNA sequence variation to assess genetic
structure and polymorphism of in four stocks of Marsupenaeus japonicus. The samples of M. japonicus were
obtained from the East Sea and South Sea of Guangdong (GD) Taiwan (TW) Fujian (F]J) and Zhejiang
(Z]) Province in China. The PCR technique was used to amplify the mtDNA 16S rRNA gene fragment. Four
hundred and seventy bp nucleotide sequence of partial 16S rRNA was obtained and 16 variable sites and 10
haplotypes were detected among all sequences. Nucleotide diversities in GD stock TW stock FJ stock and Z]
stock were 0.000 8 0.001 O 0.005 1 and 0. 001 5 respectively. Each stock had shared haplotype and unique
haplotype. F_ analysis showed that genetic difference existed among four stocks and significant genetic
differentiations were observed between FJ stock and other three stocks. The Kimura-2-paramter genetic distance
calculated by the MEGA software between the stock of F] and TW was the highest up to 0.003 2 while that
between the stock of ZJ and GD was the lowest to 0. 000 9. NJ phylogenetic tree was constructed using 12

Penaeidae shrimp. These results will be important and useful for making scientific strategy for the family
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selective breeding and molecular marker assisted selective breeding.
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Fig.1 mtDNA 16S rRNA gene fragment of Marsupenaeus japonicus
M: DL2000 DNA ;1 ~17: B
M: DL2000 DNA ladder marker; 1 — 17 :Partial product of PCR amplification.
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Table 1 Base composition in 16S rRNA gene sequences of 12 species of Penaeidae

Species T C A G A+T G+C
(%) (%) (%) (%) (%) (%) Length (bp)  Data resource
Marsupenaeus japonicus 33.4 13.0 32.6 21.0 66.0 34.0 470

Fenneropenaeus penicillatus 33.6 11.6 350 19.9 68. 6 31.5 423 FJ435647
F. chinensis 33.6 11.8 34.3 20.3 67.9 32.1 423 FJ435643
F. merguiensis 33.3 11.6 35.2 19.9 68.5 31.5 423 FJ435646
Penaeus esculentus 33.3 11.4  33.7 21.6 67.0 33.0 421 AF279828
P. semisulcatus 35.3 10.0  34.4 20.4 69.7 30.4 422 EU024682
P. monodon 35,0 10.9 35.2 18.9 70.2 29.8 423 EU105473
Farfantepenaeus duorarum 32.9 11.6 34.3 21.3 67.2 32.9 423 AF279812
F. californiensis 33.1 11.3  34.8 20.8 67.9 32.1 423 EU497054
Litopenaeus stylirostris 34.0 12.1 33.6  20.3 67.6 32.4 423 EU517503
L. vannamei 32.6 12.5 34.0 20.8 66. 6 33.3 423 EF584003
Melicertus marginatus 32.5 13.0 33.6 20.9 66. 1 33.9 422 AY264907

Average 33.6 11.7  34.2  20.5 67.7 32.3




* 96 Chinese Journal of Zoology 45

10 4 2
Maja-hap_1 ~ Maja-hap_10
2, 0. 667
1 (Maja-hap_2) 0.005 1
o N N 5.3.2 0. 389
3 o Maja-hap_1 0.000 8 4
Maja-hap_3 Maja-hap_4
Maja-hap_5 Maja-hap_6 N N o
Maja-hap_7 . Maja-hap _8 16

Maja-hap_9 0 3.4% 10

Maja-hap_1 GTGCGAAGGTAGCATAATCATTAGTCTTTTAATTGGAGGCTTGTATGAATGG TTGGACAAAAAGTAAGCTGTCTCGATTATAATAATTGAA CTTAACTTTTAAGTGAAAAGGCTTA
Ma ja—hap_2
Maja-hap_3
Maja—-hap_4
Maja-hap_ 5
Maja—hap_6
Maja—hap_7
Maja-hap_8
Maja-hap_9
Maja-hap_10

Maja—hap_1 TTTCAGGGGGACGATAAGACCCTATAAAGCTTGACAATAACTTCGTTATATT ATAAATTGTTAGTATAACTTGATTT TAACGGGGGTTTGT TTCGTTGGGGCGACGGGAATATAAT
Maja-hap 2
Maja-hap_3
Maja-hap_4
Maja-hap_b
Maja-hap_6
Maja-hap_7
Maja—hap_8
Maja-hap_ 9
Maja-hap 10

Maja-hap_1 AACTGTTCTTTTAAATATAATTACAAAAATGTTTGGTAAATAACTGATCCTC TATTAGAGATTAAAAGATTAAGTTACTTTAGGGATAACA GCGTAATCTTCTTTGAGAGTCCACA
Maja—hap_2
Maja—hap_3
Maja-hap_4
Maja-hap_ 5
Maja-hap_6
Maja-hap 7
Maja-hap 8
Maja-hap_9
Maja-hap_ 10

Maja-hap_1 CAAGAAGGTTTGCGACCTCGATGTTGAATTAAGGTATCCTTATAATGCAGCA GTTATAAAGGAGGGTCTGTTCGACCTTTAAATCCTTACA TGATCTGAGTTCAGACCGG
Maja-hap 2
Maja-hap_3
Maja-hap_4
Maja-hap_5
Ma ja—hap_6
Maja-hap_ 7
Maja-hap 8
Maja-hap 9
T 2 R+ T D L A

2 16S rRNA
Fig.2 Nucleotide polymorphic sites and haplotypes in 16S rRNA gene sequences of Marsupenaeus japonicus
Maja-hap_1 R Maja-hap_1 .

Top sequences indicate nucleotide sequences of the haplotype Maja-hap_1; Dots indicate identity with the top sequence.
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Table 2 Parameter summary of genetic diversity of Marsupenaeus japonicus from the four stocks
W) (") (Pi) (€9)
Stocks Number of haplotypes Haplotype diversity Nucleotide diversity number of nucleotide difference
Guangdong 2 0.389 0. 000 8 0.389
Taiwan 3 0.439 0.001 0 0.470
Zhejiang 3 0.378 0.001 5 0. 400
Fujian 5 0. 667 0.005 1 2.378
Average 0. 467 0.002 0 0.921
7 (F,<0.05),
0.04 4%
10 7 96 %
. . (N.)
2.2
MEGA o
¢ 34 4 4
0.000 9 ~0.003 2 F( ) N, ( )
Table 4 Pairwise genetic fixations index (below the
0.003 2 diagonal) and gene flow (above the diagonal) among
0. 000 9 four stocks of Marsupenaeus japonicus
0.002 0.
Stocks Guangdong Taiwan  Zhejiang Fujian
X X Guangdong 2.50 3.55 8. 89
0.000 8.0.001 0.0.000 9 Taiwan 0.091 7.18 13.55
0.005 1 2 Zhejiang 0.066  0.034 31.25
Fujian 0. 027 0.018 0. 008
o 3
2.3
° 4
3 4 423 bp 16S rRNA
( ) ( ) DAMBE
Table 3  Genetic distance (below the diagonal) and
variation sites (above the diagonal) among four stocks
of Marsupenaeus japonicus ( 3)
Stocks Guangdong Taiwan  Zhejiang Fujian
S o NJ 4
Guangdong 3 3 13
Taiwan 0.001 0 4 14 11
Zhejiang 0.000 9 0.001 0 14 4
Fujian 0.003 1 0.0032 0.0031
16S rRNA 4 6 12
«c 4

(0.05 <F_ <0.15) 3
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Fig.3 Transition (S) and transversion (V) versus
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Fig. 4 Molecular phylogenetic tree of 12 species of Penaeidae shrimp
M. japonicus (FJ): 5 M. japonicus (ZJ) : sM. japonicus (GD) :
;M. japonicus (TW) 2 ; Fenneropenaeus penicillatus (FJ435647) ; F. chinensis:
(FJ435643) ;F. merguiensis: (FJ435646) ; Penaeus esculentus: (AF279828) ; P. semisulcatus:
(EU024682) ;P. monodon: (EU105473) ; Farfantepenaeus duorarum: (AF279812) ;F. californiensis:
(EU497054) ; Litopenaeus stylirostris: (EU517503) ; L. vannamei: (EF584003) ; Melicertus
marginatus: (AY264907) .
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