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Mitochondrial DNA Analysis of the Fleshy Prawn
(Penaeus chinensis) for Stock Discrimination in the Yellow Sea
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The mitochondrial DNA (mtDNA) restriction fragment length polymorphisms (RFLPs) of five populations were
analyzed to delineate the stocks of Penaeus chinensis (Osbeckg in the Yellow Sea. Comparison of P. chinensis
with P. japonicus to clarify the nucleotide divergence between two species was also carried out.

Based on the fragment patterns, three composite haplotypes were analyzed in P. chinensis mtDNA as four
haplotypes were in P. japonicus. Most individuals of each P. chinensis population are shared by one dominant
haplotype. Another two haplotypes having variations at the Clal and Pwvull sites were also distributed evenly
in the Korean and Chinese populations. It is suggested that the gene exchange occurring between populations
in the Yellow Sea is frequent.

Average length of the mtDNA molecule was estimated to be about 16.44kb in P. chinensis and 16.31kb in
P. japonicus. Sequence divergence (p) of mtDNA between two species estimated by using Upholt's (1977)
fomula was 13.7%.
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Fig. 1. Sampling localities of Penaeus chinensis(@)
populations in the Yellow Sea and P. japoni-
cus (M) in Japan. Values in parentheses are
the number of individuals analysed.
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Fig. 2. Electrophoretic patterns of mtDNA fragment

digested with each restriction enzymes. Size
markers are ADNA digested with HindIll (1)
and ¢X174 digested with Haelll (¢). Standard
molecular weights are described on left side.
A : Penaeus chinensis, B - Penaeus japonicus,
C and M : common type, L : loss of one re-
cogpition site, D and N : insertion of one re-
cogition site.
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Table 1. Molecular weight estimates of mtDNA restriction fragments for P. chinensis and P. japonicus
Species Genotype Species Genotype
P.chinensis Pjaponicus P.chinensis Pjaponicus
Enzymes C D L M N Enzymes C D L M N
Bam Hl | 140 No 1 94
117 85
9.0 6.5
48 438 25
27 2.7 24
167 165 165 1.3
Bgl 1 no 16.5 09
Bgl I 100 159 156
9.0 Neo 1 16.5
55 115
30 29
2.7 24
18 165 168
0.7 Pst 1 16.5 no
165 162 Pyy 1 165
Cla 1 110 105
94 9.0
6.5 65 6.4
5.0 5.0 47
45 25
160 16.0 159 16.5 165 16.2
Eco RI 125 Sac 1 9.0
6.6 8.0
5.0 5.0 6.6 6.6
34 52
3.2 39
17 1.7 38
16 16 1.6 23
11 18
0.9 0.9 0.9 17 1.7
16.1 158 158 0.7
Hha 1 150 16.7 173 17.3
11.0 Xba 1 94
2.8 6.5 6.5
18 6.3
16 35
168 154 159 16.3
Kpn 1 120 Xho 1 165 no
11.0 Bd 1 10.0
4.0 6.5
39 48
44
2.0 15 35
35
17.0 174 16,5 16.2

* Underline : sum of molecular weights of fragments
C, M: common type, L: loss of one recognition site, D, N: insertion of one recognition site,
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Table 2. Mitochondrial DNA fragment patterns within and between five Penaeus chinensis populations and one

P. japonicus population

Species Fragment patterns produced by restriction enzymes
POPULATIONS ' ; .
Haplotypes Sample Bam Bgl Bgl Cla Eco Hha Kpn Nci Nco Pst Pvu Sac Xba Xho Bcl Diversity of
size H I oI I RI I 1 I I I I I T I 1 @populations
(n)
P.chinesis
DAECHON ® 0.0
PC I 8 ¢ ¢ Cccccccccecececeoc
JINDO (6) 00
PC I 6 ¢ ¢ ¢ ¢C CcC ¢ ¢ C CC C C C C ¢C
QINGDAO (15) 0.0
PC I 15 c ¢ccccc¢ccccccceccececoc
BOHAI an 0.118
PC I 16 c ¢ ¢ cCcc¢cccc ccccccc
PC II 1 c ¢ ¢ Db CCCCCCCCCcCoecoc
NARODO (18 0.386
PC 1 14 c ¢ C CCccCcCcccccccc
PC Il 3 ¢ ¢ ¢cbp CC¢CccCccccccc
PC I 1 c ¢ c cccccccecbcceccecoc
Pjaponicus
NAGASAKI 9 0.583
P] I 6 MMMMMMMMMMMMMMM
P] I 1 L MMMMMMMMMMMMMM
P] I 1 MMMMNMMMMMMMMMM
PN 1 MMMMMMMMMMMILMMM

Values in parenthses are total number of individuals analysed in each population. PC and P] : haplotypes of P. chi-

nensis anc P. japonicus, respectively
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